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THE ARTICULATION OF SECONDARY AND POST-SECONDARY
VOCATIONAL EDUCATION PROGRAMS

WORKSHOP PRODUCTS

The attached packages are products of the cooperative efforts in
articulation by secondary/post-secondary instructor teams represent-

ing six occupational areas. Each team was required to assemble
three basic components for successful completion of the package.
Briefly, these components may be described as follows:

1. a series of job titles sharing the same skill

base (referred to as the "job family cluster");

2. an analysis of tasks associated with one or more
of the job titles; and

3. measurable instructional objectives used to conduct
training in the job skills.

Prior to the team effort, each instructor was provided with an
instructional package describing hov to create the requisite

components. Thus, when the instructors came together to coordinate
their efforts at a workshop held at Keene State College in June, 1977,
each had materials of uniform content and format.

Results of articulation show that some low level entry jobs at

trained for exclusively at the secondary level; and that some
high level jobs are trained for exclusively at the post-secondary

level. A third group, which we call "articulated," may be
taught at either level - with the only variable being the depth
and emphasis of training reflected by the instructional objectives.

It was determined that the best means of validating the workshop
products was to organize a craft advisory panel, consisting
of individuals recommended by the participating instructors.
Each panel member represented the occupational field in question.
The panel met in August, 1977, to review and present recommendations
and comments about both the package and the process of articulation.
For details of the entire project and the craft advisory panel's
review, please refer to the final report. Copies are available

from the Office of Director of Professional Development, Vocational-
Technical Division, New Hampshire State Departmeat of Education.
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EXPLANATION OF EMPHASIS AND DEPTH
DIFFERENCES FOR SECONDARY AND

POST-SECONDARY PROGRAMS IN CHILD CAW;

On the secondary level, curriculum areas are introduced on an

individual basis. Each one is explored for types of materials,

how to use the materials, what values the area has for the child,
how to motivate the child in that area and carrying out at least
one activity.

At the post-secowldry level, curriculum is dealt with as a whole,
with students devtloping entire programS based on their observations

of the children. These programs are implemented and evalnated

by the students.

Z.)



CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

PERFuTIANCE OBJECTIVE

OBJECTIVE TYPE
I = Terminal
I = Interim

LEVEL
S = Secondary

PS = Post-Sec.

Observation
1st yr.

Child Care
Worker
1st yr.

The student will be able to write an observation and interpretation of the
four ways to observe and give three reasons for theamportance of observing
children. Also, apply and assess the observation technique(s).

Explain four ways to observe
Name five reasons for observing children.
Deine objectivit,./ and interpretation.
Correct a paragraph as to observation quality vs. interpretation.
List and explain at least four guidelines to follow when observing.
Apply and assesE observa+ion material.

T

I

I

I

I

I

I

S-PS

S-PS
S-PS
S-PS
S
S-PS
PS

According to our policy, the student will be able to list and explain ten
responsibilities of a child care aide, at least eight ways that a student
may assist a teacher in given areas, identify the mandatory rules of our ore-
school, identify six personal characteristics of a child care aide and define
what teamwork and ethics would be for a child care aide.

List and explain ten responsibilities of a child c;re worker.
Ieextify the mandatory rules of a preschool.
List eight ways in which a child care worker may assist the teacher in given
areas.

Identify six personal characteristics of a child care worker.
Define teamwork and ethics for a child care worker.

T

I

I

I

I

I

S

S
S

S
S

. s

Preschool
Environment-
Curriculum
Development

let yr.

C

The student will be able to set up a preschool environment, specifying
learning stations and how they will function, materials, indoor environment
requirements and how this program will affect the child's self-image.

Identify 12 curriculum areas and explain the importance of each.
Name three reasons why the preschool is arranged the way it is.
List five opportunities that the child care center provides for the child.
Define learning center and list four factors that lead to its success.

contld.

T

I

I

I
I

S-PS

S-PS
S.
S-PS
S

7



CURRICULUM ARTICULATION

!?

CLUSTER

OR SKILL
TITLE

PERFOTIANCE OBJECTIVE

OBJECTIVE TYPE LEVEL
I mg Terminal S a. Secondary
I u, Interim PS g. Post-Sec,

reschool
vironment-

urriculum
veloprr.ent

(cont'd.)

Name and explain seven facilities in the preschool classroom.
Design a learning center and explain your arrangement.
Lead curriculum planning sessions with staff
Record observations of curriculum implementation.

I
S

I S-PS

PS
I PS

hild Guidance-

Discipline
1st yr.

Given a discipline problem, the student will be able to handle the situation
in a positive way, using appropriate plans and guidelines and setting limits
demonstrating the ability to choose the best method of discipline for the
particular problem and identify his/her philosophy of child guidance as well
as apply this knowledge.

Name and explain ten guidelines when disciplining.
Name and explain six purposes of discipline.
MP :student will be able to explain how to handle specific disciplinary
problems.

Explain the following types of discipline and give examples: Physical,
Ignoring, Deprival, Expected Behavior and Behavior Modification.
Identify the difference between discipline and punishment.
Explain the importance of setting limts when disciplining.
Explain the importance of planning in relation to discipline.
Write philosophy of child guidance.
Apply knowledge of child development for preschoolers to be distributed to
staff.

T S-PS

I S-PS
I S -PS

I S-PS

I S
I S-PS
I S-PS
I S-PS
I PS

I PS

Basic Needs
1st yr.

0

The student will be able.to identify at least six basic needs of preschool
children, how these needs will promote a child's self-image and will be able
to plan and do at least one activity with a child that meets a specific need.

Name and explain six basic needs of children.
Relate self-image to basic needs of children.
Identify an activity that satisfies each of the six basic needb.

pelnttd.

I

I

I

S

S-PS
S

S

j,, 9



CURRICULUM ARTICULATION

UNIT OR SKILL
TITLE

PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T me Terminal

Interim

LEVEL
S u Secondary

PS la Post-Sec.

_Basic Needs
(cont'd.)

Perform an activity that promotes each of the six basic needs. I S

Characteris-
tics of the
4-6 year old
child

1st yr.

The student will be able to list and describe the four areas of development
and recognize behaviors in each area.

Name and briefly explain the four areas of development.
Recognize characteristic behavior of each area.

T

I

I

S-PS

S-PS
S-PS

Child and
Family

1st yr.

Olommommea,

The student will be able to list and explain the stages of the .family life
cycle es outlined in the Texas Tech Child Care Aide and give 25 major in-
fluences of the family life on a child's development.

Identify 25 familial influences on children.
Ids n`i`y /nd o:Tlain the stages of a family cycle.

T

I

I

S

S-PS
S

Child's Play
1st yr.

a

t.

The student will be able to name at least 25 opportunities that play provides
a child and the value play has as a vehicle for learning. Explain. the un-
occupied, solitary, onlooker, parallel, associative and cooperative typesof play, name five ways to destroy a child's play and give at least five
guidelines for an adult to follow when supervising children's play.

Name 25 opportunities that play provides for a child.
Identify five ways of destroying play.
Identify five guidelines to follow when obsery ing children.
Explain the following types of play: unoccupied, solitary, onlooker, paral-lel, associative and cooperative.
Describe the value of play as a learning vehicle.

nrawas.eamme...emmo,

10

T

I

I

I

I

S-PS

S-PS
S
S

S-PS
S-PS
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CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
I as Terminal

Interim

LEVEL
S 2= Secondary

PS i Post-Sec.

hild's Play
terials
1st yr.

The student will be able to name at least eight guidelines to follow whenchoosing children's play materials, relate play materials to age and develop-ment of a child, create play materials for the age group 4-6 and work withchildren using play materials.

Name and explain at least eight guidelines to follow when choosing children'splay materials.
Relate play materials to age and development of a child.
Create play materials for the age group 4-6 years by using the guidelines.Carry out at least one to six activities using play materials.Evaluate the activities performed.

I

I

I

I

I

S-PS

S

S-PS
S-PS
S-PS
PS

utritional
eeds
1st yr.

According to accepted health standards, the student will be able to identifyall nutritional need; of preschoolers, state six characteristics that a 3-6year old prefers in foods, name ten ways to introduce toolds to young chil-dren, describe at least three ways that a child's emotional state affects hiseating habits, make up one activity that promotes good.nutrition with pre-schoolers and plan and carry out or assist the teacher at snack time.

Identify nutritional needs of preschoolers.
State six characteristics that a 3-6 year old prefers in foods.Name ten ways to introduce foods to young children.
Describe how emotions relate to eating habits.
Perform yourself or assist teacher at snack time.Make up an activity that promotes good nutrition with preschoolers.

I

I

I
I

I

I

S-PS

S-PS
S
S

S

S-PS
S-PS

othing
1st yr.

1'

The student will be able to choose an appropriate wardrobe for a preschoolchild, explaining several ways that attitude and construction are involvedin the selection.

Name ten guidelines when picking out children's clothing.Explain several ways that attitudes affect clothes selection.
Evaluate children's clothing according to a checklist.

I
I

I

S

S



CURRICULUM ARTICULATION

UNIT OR SKILL
" TITLE

PERFOMArCE OBJECTIVE

CLUSTER

OBJECTIVE TYPE
T = Terminal

Interim

LEVEL
S = Secondary

PS = Post-Sec.

Year .

1st yr.
The student will be able to name the major fears of a preschool age child amgive an appropriate suggestion as to how to deal with each fear in a positiveway.

Name ten fears of preschoolers.
Explain how you would help deal with each of the ten fears.

T

I

I

S-PS

S -PS

S -PS

Health According to accepted health standards, the student will be able to identifyand explain eight guidelines for good health, list five common illriesses,
their symptoms and remedies and perform an activity that promotes goodhealth habits with preschoolers.

Identify and explain guidelines for good health.
Recognize at least five common children's illesses, their symptoms andremedies.

Perform an activity that promotes good health habits in preschoolers.

S-PS

S

S-PS
S-PS

Safety
1st yr.

IMP

According to federal and state regulations, the student will be able to out-line safety precautions to be taken in a preschool classroom, what steps tofollow when an accident occurs and be able to do at least one; activity thatteaches good safety habits to a child.

Name five guidelines to follow when an accident occurs.
Recognize safety hazards in a preschool and how they could be corrected.Carry out an activity that promotes safety with preschoolers.

T

I

I

I

S-PS

S-PS
S-PS
S-PS

Sex Stereo-
typing
1st yr.

The student will be able to recognize and list ten instances of sex stereo-typing which occur with young children in our society.

Recognize and list at least 10 instances of sex stereotyping which occurwith young children in our society.

T

I

S-PS

1

S-PS

1 ri



CURRICULUM ARTICULATION

CLUSTER

OMIT OR SKILL
TITLE

Career
1st yr.

PERFOMANCE OBJECTIVE

OBJECTIVE TYPE
T Terminal
I a Interim

LEVEL
S s Secondary

PS = Post-Sec.

The student will be able to list requirements and qualifications for at least
five child care fields and be able to explain at least three sources available
to a student to learn about careers.

Make yourself familiar with career resources in the Resource Center
Name and explain five fields dealing with child care.

T

I

I

S-PS

S

S-PS

Child Abuse
1st yr.

The student will be able to list several common reasons why child abuse occurs,
the major signs of an abused child and will be able to identify in writing.
what to do And who to contact in a suspected child abuse case.

Recognize signs of abused children.
Identify resources that deal with child abuse problems.
Become frmilinr pith procdurer to follow in a suspected child abuse case.
Identify common reasons for child abuse.

T

I

I

I

I

S-PS

S-PS
S-PS
S-PS
S-PS

Art
2nd yr.

vs.

The student will be able to name 25 kinds of art materials to be used in a
preschool classroom and ten values of art in a preschool curriculum, write
a paragraph on how creativity is a part of the art cun-iculum, name five
ways that preschoolers can be motivated to do art work and plan and perform1-6 art activities with the children and the evaluate the activities performed

Name at least 25 types of art materials to be used in a preschool classroom.
Name and explain at least 10 values of art and its place in a preschool cur-
riculum.

Write a paragraph on how creativity is a part of the art curriculum.
Name five motivating techniques used in prompting art activity in preschool.
Write up and perform 1-6 art activities with preschoolers.
Evaluate the activities performed.

T

I

I

I

I

I

S-PS

S

S-PS
S-PS
S-PS
S-PS
PS



CURRICULUM ARTICULATION

CLUSTER

'UNIT OR SKILL
TITLE

PERFORMANCE OBJECTIVE

eld Trips
2nd yr.

OBJECTIVE TYPE
I = Terminal
I = Interim

LEVEL
S = Secondary

PS = Post-Sec.

Given a list of appropriate field trip sites, the student will be able to plan
an appropriate field trip on paper, including at least. two activities before,and
two follow-up activities, transportation, chaperones, permission slips and anyspecial details that need to be attended to. The student will also be able togive five positive reasons for taking fieldtrips with preschoolers. The stu-dent will also lead one field trip.

Name at least five values for taking fieldtrips.
Plan. on paper a field trip (See teacher for fieldtrip site book and
assist the teacher on a field trip.
Plan previous and follow-up activities with the preschoolers for a specific
fieldtrip.

Lead a fieldtrip with the preschoolers.

T

I

I

I

I

S-PS

S-PS

S

S-PS
S-PS

her Centers
2nd yr.

The student will be able to name seven different types of child care programs,
explaining how five of the programs function and plan his/her own child care
program, including physical plan, equipment, daily schedule, goals and objec-
tives, type of child to be cared for, fund-raising, staff, transportation and
anything necessary to the operation of the center.

Name seven different types of child care programs.
Define the philosophy of five defferent types of child care programs and explain
how each program functions.
Plan your own child care program, including physical plan, equipment, daily
schedule, goals and objectives, types of children to be cared for, fund raising,
staff, etc.

T

I

I

I

S-PS

S-PS

S-PS

lidays
2nd yr.

The student will be able to name and explain at least 15 Major holidays with
dates, write up an activity to explain and promote ten of the fifteen, performingon holiday activity with the cbildren and set up and run a holiday party.

Discuss the values of holiday recognition.

cont' d.

S -PS

S -PS



CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

PERFOICIANCE OBJECTIVE

OBJECTIVE TYPE LLi/EL
I = Terminal S = Secondary
I = Interim PS = Post-Sec.

Holidays

(cont'd.)
Choose ten holidays and write up a plan or activity to explain and promote
each holiday with the preschoolers.
Name at least 15 major holidays, their dates and a short paragraph explaining
the significance of each.
C'.00se one holiday and make a booklet explaining the holidays include back-
zround, people, customs, etc. Also illustrate, using pictures or drawings.
Perform one holiday activity with the preschoolers.
Set up and run one holiday party.

I S

I S

I S
I S-PS
I S

Bulletin Boar
2nd yr.

The student will be able to name ten uses of the bulletin board in the pre-
school classroom, compiling a booklet of themes which will be used to design
a bulletin ' board for a curriculum area. The children will be involved in con-
structing this bulletin board,

Name 10 uses of the bulletin board in a preschool. I S
Compile a booklet of bulletin board themes.

I S
Make up a bulletin board for a particular area. I S
Involve children in constructing a bulletin board. I S-PS

Outdoor Play
1st yr.

a

C

The student will be able to.assist the teacher during an outdoor or gym per-
iod, plan and carry out one outdoor play activity and make a list of appro-
iriate gym activities. The student will also be able to design on paper an
outdoor play area with appropriate equipment.

Assist teacher with supervision of outdoor play period.
Design an outdoor playground for preschoolers with appropriate equipment and
discuss equipment needed and why.
Plan and carry out one to six outdoor play activities.
Make a list of activities with directions appropriate for use with preschoolers
in the gym.

I S
Plan and carry out a gym activity. I S-PS --
Discuss the value of gross motor development (Sandbox) I S-PS

S -PS

S

S -PS

S -PS



CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

PERFORMANCE OBJECTIVE

Parent In-
volvement
2nd yr.

The student will be able to name 10 and create three of those 10 ways that
teachers and parents communicate. In addition, the students will plan and
successfully carry °IA a parents' night. .

Name and describe 10 ways for teachers and parents to communicate.
Create three of the 10 ways that parents communicate and use them.
Plan a parents' night, naming and explaining the necessary steps to accom-
plish it.

Carry out successfully a parents' night.

OBJECTIVE TYPE
T Is Terminal

I as Interim

I

T

I

I

I

I

LEVEL
S Secondary

PS me Post -Sec.

S-PS

S-PS
S-PS

S-PS
S-PS

Language Arts
2nd yr.

The student will be able name fifteen language arts materials and explain
their use with preschoolers, name five values of offering language arts in a
preschool curriculum; plan an activity in each of the following areas and
successfully carry out 1-6 of them: story-telling, poetry, finger plays,
flannelboard, puppets, imaginary trips.

Name 15 kinds of language arts materials and how to use them with preschooler
Name at least five values of language arts in the preschool curriculum.
Make up an activity in each of the following areas: story-telling, poetry,
finger plays, flannelboard, puppets, imaginary trip singing.
Carry out 1-6 activities with preschoolers in the follo areas: story-
telling, poetry,finger plays, flannelboard, puppets, imaging trips, singing
Evaluate the activities performed.

T

I

I

.
I

S-PS

S-PS
S-PS

S-PS

S-PS
PS

Math
2nd yr.

2:2

The student will be able to name 25 math materials, at least ten areas otN,_
math that are dealth with, four motivating techniques use in a math curricu=,
lum; name and explain five reasons to include math in the curriculum, write
a paragraph to explain how math is a part of intellectual development and
perform 1-6 math activities with the preschoolers and evaluate the activities
performed.

Name 25 types
their use.

Name 10 areas

of math materials to be used with preschoolers and explain

of math that are dealth with when working with preschoolers.

nmir4tA

T

I

S-PS

S
S-PS



CURRICULUM ARTICULATION

10.

CLUSTER

UNIT OR SKILL
TITLE

PERFOICW:CE OBJECTIVE
OBJECTIVE TYPE
T - Terminal
I le Interim

LEVEL
S - Secondary

PS g, Post-Sec.

Math (cont'd. Name and explain at lest five values math holds in a preschool curriculum.
Explain math in relation to intellectual development.
N;-me nt four motivating techniques use in prompting math activities.
Write up and perform 1-6 math activities with the preschoolers,
Evaluate the activities performed.

I

I

I

I

I

S-PS
S-PS
S-P3
PS

Music
2nd yr.

The student will be able to name five benefits of doing musical activities
with preschoolers, list at least ten musical activities to be done with the
preschoolers using musical instruments, ten using rhythmic movement and name
ten homemade instrucments, making one with the children. The student will
also be 'able to do musical activities with the preschoolers, in the areas of
singing, listening, rhythm, movement and dance.

Name five benefits of using musical activities with preschoolers.
Do one musical activity with the preschoolers using their voices.
Name ten homemade instrucments, and make one with with preschoolers.
Name.ten rhythmic movement activites and carry out one in each of the areas
of 1istening, rhythm, movement and dance.
Name and explain ten misical activities to be done with preschoolers using
musical instruments.

Science and
Nature

2nd yr.

I.

T

I

I

I

I

S-PS

S
S-PS

S-PS

S-PS

The student will be able to make up a detailed science resource unit out of20 to use with preschoolers, including at least 20 different types of science
materials, six.different types of experiences relating to science and nature,
perform 1-6 of these activities with the children, evaluating them, nnd give
five values that science holds in a preschoolcurriculum.

Name 20 materials used with preschoolers in science and their uses.
Name five values that science holds in the preschool curriculum.
Plan at least six types of experiences that could be used with preschoolers
in the field of science and nature.
Name 20 science units that can be used with preschoolers and briefly explain.

cont'd.

T

I

I

I

I

S-PS

S

S-PS

S-PS

s



CURRICULUM ARTICULATION

11.

CLUSTER

UNIT OR SKILL

PERFORMANCE OBJECTIVE

OBJECTIVE TYPE

S

PS

LEVELTITLE
T = Terminal
I = Interim

= Secondary
= Post-Sec.

Science and
Ez.ture (coned

Hake up a detailed science resource unit to use with preschoolers.
Perform 1-6 science activities with preschoolers.
Evaluate the activities performed.

.

I

I

I

S-PS
S-PS
PS

Exceptional
Child

2nd yr.

The student will be able to name and give the characteristics of seven differ-
#-nt types of exceptional children, and be able to give examples of treatment
programs for each of the types of exceptional children. The students will beable to write a detailed report on one type of exceptional child, including
characteristics, causes, treatment programs, special considerations and any
information pertinent to the particular type of exception.

Name seven different types of exceptional children.
Name and given characteristics of different types of exceptional children.
Given examples of ptrgrams for exceptional children.
Write a detailed report on one type of exceptional child.

T

I

I

I

I

S-PS

S-PS
S-PS
S
S

Administratio
2nd yr.

The student will be able to set up a day care budget for 25 children, total-
ing.S30,000, listing all sources of funding and necessary public contacts forone year's program.

Set up a day care budget for 25 children totaling 330,000.
List all sources of funding for program.
List all necessary public contacts necessary for one year's program.

T

I

I

I

PS

PS
PS
PS

Supervidion
2nd yr.

Write criteria for selection and outstanding performance of teaching staff
and discuss performance observations with staff members.

Write criteria for selecting teaching staff.
Write criteria for outstanding performance.
Discuss observations with staff members.

T

I

I

I

PS

PS
PS
FS

26 L 27



CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL

PERPOPMArCE OBJECTIVE

OBJECTIVE TYPE LEVELTITLE
T = Terminal
I = Interim

S = Secondary
PS = Post-Sec.

Case Study
1st yr.

The student will be able to write a case study of a chosen child from ages
4-6 years, using a standard given form citing specific examples and then
forming assumptions.

Given a standard form, choose a child from ages 4-6 years and write a detailed
report describing his/her behavior using specific examples.
Using the report, the student will draw conclusions aL,,,at the child.

T

I

I

S

S
S

Television
lst yr.

The student will be able to list and explain ways that television could influ-ence a preschooler.

Name and explain six ways that television could influence a preschooler.

T

I

S-PS

S-PS

Recordkeeping
lst/2nd yrs.

Maintain a record keeping system which evaluates children's progress.

Maintain daily records of children's activities.
Evaluate daily records.
Develop written progress reports which include information from record keeping
materials.

T

I

I

I

PS

S -PS

S-PS

PS

9 r*)
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MAN

EXPLANATION CF ZONES

We have taken unit or skill tides and have divided them into five distinct
zones for the purpose of identifying articulated skills on the secondary and

post-secondary levels.

Zone One on both secondary and post-secondary levels concerns itself with
general/personal hygiene and sanitation before handling foods; individual
And classroom safety and skills necessary for being able to interpret and
produce recipes.

Zone Two on the secondary and post-secondnry levels is micerned with obtaining
necessary food ingredients in desired quantities and quality; being able to
recognize and use storage procedures and being accountable for costs in terms
of ingredients/product costs and r.anu pricing.

Zone Three is concerned with methodologies and skills of food preparation,
recognizing marketable food products according to classification and recog-
,nizing problem areas in each classification and being able to employ remedial
techniques to resolve the problems.

Zone Four is concerned with food cost and cost accountability; personnel coor-
dination and management and food interpretation.

Zone Five is concerned with techniques of management associated with the food
service industry and with the managerial controls necessary in food service.

EXPLANATION CF PLACEMENT OF TERMINAL OBJECTIVES

With the exception of Zone T14o (Unit Costing, Cost Computation and Menu
Pricing) and Zone Three ( Food Preparation), all terminal objectives for
secondary and post-secondary levels appear at the heading. In the other
two instances, they appear at the conclusion of the curriculum articulation
form to identify depth and emphasis differences between the secondary and
post-secondary levels.

31!



EXPLANATION OF DEPTH AND EMPgASIS

Articulation concentrates on four of the five zones on the articulation
graph:

1. Both of us feel Zone One is essential on the secondary and post-secondary
levels because of the necessity of maintaining high standards in personal
and general hygiene before handling foods; the safety of the individual
and classroom; and the skills necessary to be able to interpret and pro-
duce recipes.

2. In Zone Two, the decrees of emphasis begin to indicate a variance of
depth, in that both the secondary end post-secondary le-els concentrate
on obtaining necessary food iagredients in desired quantities and quality,
and in being able to recognize and use storage procedures. On the post-
secondary level, however, a consdierrble decree of emphasis is placed
upon being accountable for costs in terms of ingredient /product costs
and menu pricing.

3. In Zone Three, both the secondnry and post-secondary levels emph,lsize
the methodologies and skills of food preparation and in being able to
recognize a marketable food product. The depth, however, on the post-
secondary level :lso encompasses the recognition of problem areas in each
classification of food preparation and in being able to employ remedial
techniques to resolve these problems. The post-secondary level also em-
phasizes specialization within each of these areas of food preparation.

4. In Zones Four and Five, the variation in terms of emphasis and depth be-
come apparent in that the secondary level concentrates primarily on menu
terminologies and planning, while the post-secondary level concerns it-
self with not only the skills associated with the menu, but also food cost
accounting, personnel coordination and food service management techniques
and controls. .



NON-AGM:OJT STATEMENT

For the purposes of this Articulation Workshop, there were no differences
of opinion on the part of either participrit. to both cases, a greater
degree of awareness as to what occurs on the secondary and post-secondary

levels developed. It should be understood that in terms of degree of em-
phasis and depth, there are differences; but in terms of philosophical con-
cepts about food service education, there were no disagreements.

3,



CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

ZON::: I

PERFOMANCE OBJECTIVE

OBJECTIVE TYPE
T u, Terminal

I us Interim

LEVEL
S in Sec ondary

PS go Post-Sec.

Personal Hy-
giene and San-
itation

es.

Each student, in working on the job, should be aware of the importance of san-
itation, its meaning and the most effective method of assuring the meeting of
requirements of the Board of Health in personal practices and appearance.

Each student must demonstrate proper personal hygiene rules by wearing clean
white uniforms in the labs and keeping a clenn appearance and body.

Given 9 questions from a safety rule sheet passed out in class, each student
must complete a worksheet on safety rules of personal hygiene with 80% or
better accuracy.

Each student must demonstrate proper personal grooming rules by dress and
personal appearance in production labs and by keeping hair covered.

Each student must read and complete a personal grooming checklist provided in
class covering six &rens of personal grooming.

The student should be able to define the term "sanitation" and identify all
the 'causes of food poisoning/illnesses, to the instructor's satisfaction.

Given a kitchen, the student would be able to recognize the importance of an
plan a cleaning program for the job, to the instructor's satisfaction.

The student should recognize the importance of on the job training and develo
the methods necessary to maintain good sanitation in accordance with the ruler
of sanitrtion.

p

Each student must observe and use
provided on a sheet handed out in

Each student must observe and use

in production labs.

kitchen sanitation rules which have been
class, while working in production labs.

all proper washing techniques while working

cont'd.

I

I

I

I

I

I

I

I

I

S-PS

S-FS

S-PS

S-PS

S-PS

S-PS

S-PS

S-PS

S-PS

S-PS
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UNIT OR SKILL
TITLE

ZONE I

CURRICULUM ARTICULATION

PERFOR!tANCE OBJECTIVE

CLUSTER

OBJECTIVE TYPE
T = Terminal
I = Interim

LEVEL
S = Secondary

PS = Post-Sec.

Personal Hy-
'giene and
Sanitation

(cont'd.)

Shop Safety

Each student will complete,written or orally, the three main steps of washing,
on paper or to the instructor, describing each step completely, with 100%
accuracy.

Each student will observe and use all sanitation rules pertaining to all area
of commercial kitchens, while working in production labs.

Each student, when confronted with a kitchen which can be potentially hazar-
dous, must recognize the most hazardous areas and maintain and practice a daf
hazard-free kitchen to the instructor's standards.

The student must know and use safety in food preparation when working with
food preparing recipes in production labs, accordingto rules covered in clas

The student must know and use safety with hand equipment when working with
hand equipment preparing recipes in production labs, according to rules
covered in class.

The student must know and use safety with stationary equipment when working
with stationary equipment preparing recipes in production labs, according to
rules covered in class.

The fAudent must know and use safety with clothing when working in production
lab, according to rule:3 covered in class.

The student must know and use safety with floors when working in production
labs, according to rules covered in class.

Fa

a

I

I

T

I

I

I

I

I

S-PS

S-PS

S-PS

S-PS

S-PS

S-PS

S-PS

S-PS
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CURRICULUM ARTICULATION

CLUSTER

(fliT OR SKILL
TITLE

ZONE I

Shop Safety
(coned.)

PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T Terminal
I Interim

LEVEL
S Secondary

PS PostSec.

Equipment Safety

41

Each student will provide on-the-job training/seminars on safety, sanitation
and fire prevention by utilizing movies, speakers and signs to help employees
become aware of the shop safety issues. In addition, students will be able to
identify hazardous areas by localizing with signs and/or different colors on
floors, walls, etc. The student will also be able to provide demonstrations
on hazardous and correct methods of practicing good safety sanitation and fire
prevention.

Each student will be able to demonstrate how to encourage employee practice
by using a regard and/or merit system.

Each student will be able to demonstrate how to periodically reinforce the
prinicples covered in seminars, movies or demonstrations.

The student will use proper safety techniques when using both large and small
equipment in production labs. This will be done according to the shop safety
procedures and to the satisfaction of the instructor.

Given a ditchen, the student whold be able to instruct others in the importanc
of sanitation/safety/fire prevention with equipment; the means by which hazar-
dous areas are recognized and also be able to develop a follow through program
of safe practices to assure a safe kitchen.

Each student, using implements and necessary food and material, after a demon-
stration by the instructor, will be able to demonstrate proper use of basic
cutting implements to the satisfaction of the instructor.

Each student, using necessary implements and materials, after demonstration by
the instructor, will be able to demonstrate proper sharpening and maintenance
of cutting implements to the satisfaction of the instructor.

T

T

I

I

PS

PS

PS

S

PS

S -PS

S -PS
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CURRICULUM ARTICULATION

0:(

CLUSTER

.UNIT OR SKILL
TITLE

ZONE I

PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T Terminal
I Interim

LEVEL
S Secondary

PS Postgec

uipment Safety
(coned.)

Each student, using implements and storage areas required, will demonstrate

proper and safe storage of cutting implements to the satisfaction of the in-
istructor.

Each student, using implements in production labs, after demonstration by the
instructor, will show proper use of food Candling implements.

Each student, using implements in production labs, after demonstration by the
instructor, will demonstrate proper use of food preparation implements, to the
satisfaction of the instructor.

Each student, using utensils in production labs and after demonstration by the
instructor, will demonstrate proper use of cooking utensils, to the satisfactio*
of the instructor.

Each student, using baking implements in production labs after demonstration by
the instructor, will demonstrate proper use of baking implements, to the satis-
faction of the instructor.

Each student, using fryer in production labs, after demonstration by the in-
structor, will demonstrate proper and safe usage of the deep fryer, to the
satisfaction of the instructor.

fach student, using mixers in production labs after demonstration by the in-
4tructor, will demonstrate proper and safe use of mixing machines, to the satis.
!action of the instructor.

Each student, using a slicer in production labs, after demonstration by the
instructor, will demonstrate the proper and safe usage of the slicer, to the
satsifacticn of the instructor.

I

I

I

I

I

I

S -PS

S -PS

S -PS

S -PS

S -PS

S -PS

S -PS

S -PS
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CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T a Terminal
I a Interim

LEVEL
S Secondary

PS PostSec.

Equipment Safety Each student will, using convection oven in production labs, after demonstra-
(cont'd.) tion by the instructor, will demonstrate proper and safe use of convection oven

to the satisfaction of the instructor.

Each student, using microwave oven in production labs,
the instructor, will be able to demonstrate proper and
ovens, to the satisfaction of the instructor.

Each student, using a range in production labs, after
structor,will be able to demonstrate proper and safe
satisfaction of the instructor.

after demonstration by
safe use of microwave

demonstration by the in-
use of ranges, to the

Each student, using a broiler in production labs, after demonstration by the
instructor, will be able to demonstrate proper and safe use of broilers, to the
satisfaction of the instructor.

Each student, using roasting ovens in production labs, after demonstration by
the instructor, will be able to demonstrate the proper and safe usage of

iroasting ovens, to the satisfaction of the instructor.

Each student, using proof box in production labs, after demonstration by the
instructor, will demonstrate proper and safe usage of proof boxes, to the
satisfaction of The instructor.

Each student. -..sing dishwasher in production labs, after demonstration by the
instructor, will demonstrate proper and safe use of dishwashers, to the satis-
faction of the instructor.

Each student, using the grill in production labs, after a demonstration by the
instructor, will demonstrate proper and safe usage of grills, to the satisfac-
tion of the instructor.

I

I

I

I

I

I

I

I

S -PS

S -PS

S -PS

S -PS

S -PS

S -PS

S -PS

S -PS
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CURRICULUM ARTICULATION

CLUSTER

USIT OR SKILL
TITLE

ZONE I
PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T Terminal
I Interim

LEVEL
S SecoNdlry

PS Postec.

Measurements

4

0

The student will measure food materials for lab production using volume mea-
surer, sole:: or scoops. This will be done according to instruction on stan-
dard recipes.

Each student, using standard scoops to measure ingredients for recipes in pro
duction labs, will be able to identify and use standard scoops for measuring,
accurately, according 1..o recipe quantities needed.

Using standard cups to meFJsure ingredients for recipes in production labs,
each student will identify and use standard cups for measuring, accurately,

according to recipe quantities needed.

Using scales to weigh ingredients for recipes in production labs, each studen
will identity end use scales for weighing, accurately, according to recipe
quantities needed.

Using pounds and ounces to weigh ingredients for recipes in production labs,
each student will identify and use pound weights and ounce weights accurately
according to recipe quantities needed.

Using volume measure to measure ingredients for recipes in production labs,
rash student will identify and use volume measures accurately, according to

recipe quantities needed.

The student should be able to convert standard measurements to metric and im-
perial measurement standards with 100% accuracy.

Given a production sheet with predictions, the student will be able to record
cl,?arly, by departments, the required quantities of each menu item to be pre-

pared.

Each student, when given a food requirement problem, will be able to compute
food requirements, methods for ordering, methods for ordering the bent food
products at the best price in accordance with the menu.

T

I

I

I

I

I

I

S-PS

S-PS

S -PS

S -PS

S -PS

S -PS

PS

PS

PS
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UNIT OR SKILL
TITLE

ZONE I

CURRICULUM ARTICULATION

PERFORMANCE OBJECTIVE

CLUSTER

OBJECTIVE TYPE LEVEL
T Terminal S Secondary
I Interim PS PostSec.

Using and Con-
verting Recipes

Identifying and
Using Ingredient

49

Each student, when given a production sheet problem, will be able to determin
and assign quantities for each nemu item to be prepared for a given day with
necessary conversions on recipes to assure accuracy in taste, color, texture,
and flavor of food dishes.

Each student will recite orally or write on paper the food and material neces
sary for the preparation of a recipe for Chocolate Chip cookies, with 90% or
b(.tter accuracy.

Using the necessary food and material(s), each student will prepare one reci-
pe of Chocolate Chip cookies, according to the Food Trades Quality Standards
:end to the satisfaction of the instructor.

Each student will recite orally or write on paper, the figures necessary for
preparing a one-half recipe of Chocolate Chip cookies with 90% or better
accuracy.

Given a scrambled recipe, each student will write it in standard form on a
3 x 5 index card, including the food necessary, measurements, steps in order,
time required and quantity served, with 100% accuracy.

Students should be able to take the recipe conversion formulae and in a serie
of assigned problems, convert those recipes, increasing and decreasing quan-
tities as indicated in the pr'oblem, with 100% accuracy.

The student will identify and use food ingredients for preparing standard re-
', cipes in lab production. This will be done according to the Food Trades
Quality Standards and to the satisfaction of the instructor.

2::e student will be able to identify food ingredients, their composition,
usage and restrictions in the preparation of all food/baked item found in
food service.

T

I

I

I

I

T

T

S-PS

S

S

S

S

PS

S

PS t-
Jk_,



UNIT OR SKILL
TITLE

ZONE I

CURRICULUM ARTICULATION

CLUSTER

PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T Terminal
I Interim

LEVEL
S Secondary

PS PostSec.

Identifying and Using vegetables for recipes in production lab, each student will identify and
Using Ingredient) use vegetables according to Food Trades Quality Standards and to the satis-

(cont'd.) faction of the instructor.

Using vegetable products for recipes in production lnbs, each student will
identify and use vegetable products, according to Food Trades Quality Stan-
dards and to the satisfaction of the instructor.

Using treats for recipes in production labs, each student will identify and
use meats, according to Fcod Trades Quality Standards and to the satisfaction
of the instructor.

Using meat products for recipes in production labs, each student will identif.,
and use meat products according to Food Trades Quality Standards and to the
satisftction of the instructor.

Using venegars for recipes in production labs, each student will identify and
use various types of vinegars, according to Food Trades Quality Standards and
to the satisfaction of the instructor.

Using dressings for recipes in production labs, each student will identify am:
use vario:x types of dressings, according to Food Trades Quality Standards
and to the satisfaction of the instructor.

Using seasonings for recipes in production labs, each studnet will identify arl
use various types of seasonings, according to Food Trades Quality Standards
and to the satisfaction of the instructor.

Using various types of milk for recipes in production labs, each student will
identify and use types of milk, according to Food Trades Quality Standards anc:
to the satisfaction of the instructor.

51

I

I

I

I

I

I

I

I

S-PS

S-PS

S-PS

S-PS

S-PS

S-PS

S-Ps

S-PS
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CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

ZONE I
PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T Terminal
I go Interim

LEVEL
S secondary

PS go PoatSec.

Identifying and
Using Ingredient

(cont'd.)

Using milk products for recipes in production labs, each student will identifyand use milk products, according to Food Trades Quality Standards and to the
satisfaction for the instructor.

Using sugars in recipes in production labs, each student will identify and use
sugars, according to Food Trades Quality Standards and to the satisfaction ofthe instructor.

I I S -PS

I I S-PS

Urdng sweetening agents for recipes in production labs, each student will iden-tify and use sweetening agents, according to Food Trades Quality Standards and
to the satisfaction of the instructor.

I S-PS

Using baking ingredients for recipes in production labs, each student will
identify and use baking ingredients, according to Food Trades Quality Stan-dards and to the satisfaction of the instructor.

Using various types of flours for recipes in production labs, each student wi
identify and use various types of flours, according to Food Trades Quality
Standards and to the satisfaction of the instructor.

Using thickening agents for'recipes in production labs, each student will
identify and use thickening agents, according to Food Trades Quality Standardand to the satisfaction of the instructor.

I S-PS

I S-PS

I S-PS

Using seafood for recipes in production labs, each student will identify and
use seafood, according to Food Trades Quality Standards and to the satisfactioof the instructor.

I S-PS

Using seafood products in production labs, each student will identify and useseafood products according to Food Trades Quality Standards and to the satis-
faction of the instructor.

I



CURRICULUM ARTICULATION

CLUSTER

. UNIT OR SKILL
TITLE

ZONE I
PERFORMANCE OBJECTIVE

Identifying a.id

Using Ingredient
(cont'd.)

ZONE II
Unit Costing,
Cost Computation
and Menu Pricing

53

OBJECTIVE TYPE
T Terminal
I Interim

LEVEL
S Secondary
PS PoatSec.

Using eggs for recipes in production labs, each student will identif and use
eggs according to Food Trades Quality Standards and to the satisfaction of th.
instructor.

Using egg products for recipes in production labs, each student will identify
and use egg products according to Food Trades Quality Standards and to the
satisfaction of the instructor.

Using convenience foods in production labs, each student will identify and
use convenience foods in accordance with Food Trades Quality Standards and to
the satisfaction of the instructor.

Using fruits for recipes in production labs, each student will identify and
ute fruits, according to Food Trades Quality Standards and to the satisfaction
of the instructor.

Using fruit products for recipes in production labs, each student will identi.,
fy and use fruit products, according to Food Trades Quality Standards and to
the satisfaction of the instructor.

Using basic math techniques, the student will compute recipe costs. This will
be accor.plisbee using standard recipes and present market prices.

Each student will recite orally or write on paper the amounts of ingredients
cnd the cost figures necessary for casting a recipe of Chocolate Chip cookies,
using present v,rket prices, with 100% accuracy.

E-ch student will write on paper the computations necessary for costing;
recipe of Choco:.ate Chip cookies using present market prices, within 20 (two
cents) of the correct price.

I

I

I

I

I

T

I

I
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CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

20:::,; II

PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T Terminal
I Interim

LEVEL
S Secondary

PS Post Sec.

Unit Costing.
Cost Computation
and Menu Pricing

(cont'd.)

Requisitioning

Storage Proce-
dures

51:1

The student should be able to take basic cost computation techniques and de-
velop a menu selling price using one of seven food cost/pricing techniques,
depending upon the type of food service operation.

The student will prepare a food list for the instructor that will snow the
amount and type of food necessary for production lab. The instructor will be
responsible for ordering requested food items for student needs in production
labs.

The student, when assigned to the chef's position for a given laboratory/pro-
duction exercise, will be held responsible for ordering of all food supplies
required for menu production by all other student with assigned tasks in food
preparation, with 100% accuracy.

Each student will prepare the quantity required of each item on the requisi-
tion sheet with regard to quantity and item description (quality and item
specifications.)

Given a menu and a menu sales analysis form, the student should be able to
prepare requisition sheets with quantities, qualities and specifications
necessary to satisfy the menu's requirements.

The student will be able to recognize the importance and necessity! f food
storage procedures and will der:onstrlte to the instructor's satisfaction, in
writtan and practical exercises, the ability to develop, implement and evalu-
ate the necessary procedures required to assure the maximum security of food
products.

The student will demonstrate the peoper receiving techniques for food and

staple goods to account for all items in terms of quantity, quality and prices.

I/T

T

T

I

I

T

PS

S

PS

S-PS

PS

S-PS

S-PS
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OMIT OR SKILL
TITLE

ZO1:E II

CURRICULUM ARTICULATION.

CLUSTER

PERFORMANCE OBJECTIVE

Storage ?rote- The student will be able to segment foods according to food service standards
cures (cont'd. to proper storage areas: dry goods, walk-in and freezer.

The student will be able to demonstrate in written and practical exercises,
the proper storage accounting required to verify department operational fi-
gures.

The student will use proper storage in food service while working in produc-
tion labs to the satisfaction of the instructor.

Given instruction on storage, the student will describe, either written or
orally, the general storage requirements to the satisfaction of the.instructor

The student will use proper care of food in storage while working in produc-
tion labs according to kitchen sanitation rules and to the satisfaction of the
instructor.

The student will use proper storage of perishable and semi-perishable foods
while working in production labs according to kitchen sanitation rules and
the satisfaction of the instructor.

The student will use proper techniques in refrigerated storages while working
in production labs according to kitchen sanitation rules and the satisfactior
of the instructor.

The 17iudent will use proper techniques in frozen food storages while working
in production labs according to kitchen sanitation rules and the satisfaction
of the instructor.

The student will use general storage practices, provided on a sheet in class,
while working in production labs to the satisfaction of the instructor.

50

OBJECTIVE TYPE
T = Terminal
I = Interim

LEVEL
S Secondary

PS Post Sec

I

I

I

I

S-PS

PS

S-PS

S
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CURRICUUDI ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

ZONE II
PERFORMANCE OBJECTIVE

OBJECTIVE TYPE LEVEL
T Terminal S Secondary
I Interim PS Post-Sec

Storage Proce-
dures (cont'd)

ZONE III

Cooking Methods

The student will organize and clean the storeroom at least once a month, while
working in production labs according to sanitation rules and the satisfaction
of the instructor.

The student will clean and organize refrigerated storages at least every two
I weeks, hile working in production labs according to sanitation rules and the
satisfaction of the instructor.

The student will organize frozen food etorages, at least once each month,
while working in production labs according to sanitation rules and the satis-
fiction of the instructor.

The student, given any recipe, will demonstrate; during lab production, the
use of dry heat, moist heat and frying methods. This will be done according
to the Food Trades quality Standards and the satisfaction of the instructor.

The student will be able to demonstrate in written and practical exercises,
knowledge of the intricacies associated with dry, moist, combination methods
of cooking techniques which 'are found in all food service operations, to the
satisfaction of the instructor.

The stuc3,,nt will demorwstrate how to use the roasting method of dry heat cooking
while preparing recipes in production labs, according to the Food Trades
quality Standards and the satisfaction of the instructor.

The student will demonstrate how to use the panbroiling method of dry heat
cooking while preparing recipes in production labs, according to the Food
Trades quality Standards and the satisfaction of the instructor.

The student will demonstrate how to use the broiling method of dry heat cooki

while preparing recipes in production labs, according to the Food Trades

I

I

I

T

T

I

I

S-PS

S-PS
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PS
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CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

ZONE III
PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T el Terminal

I Interim

LEVEL
secondary

PS poet-Sec.

Cooking Methods

Food Prcprirktio

6v

The student will demonstrate how to use the baking method of dry heat cooking
while preparing recipes in production labs, according to the Food Trades
Quality Standards and the satisfaction of the instructor.

The student will demonstrate how to use the braising method of moist heat
cooking while preparing recipes in production labs, according to the Food
Trades Quality Standards and the satisfaction of the instructor.

The student will demonstrate how to use the steaming method of moist hs:it
cooking wile preparing recipes in production labs, according to the Food
Trades Quality Standards and satisfaction of the instructor.

The student will demonstrate how to use the cooking in liquid method of moist
heat cooking while preparing recipes in production labs, according to the
Food Trade quali-uy Standards and satisfaction of the instructor.

The student will demonstrate how to use the sauteing method of frying while
preparing recipes in production labs, according to Food Trades Quality Stan -
drirds and satisfaction of the instructor.

The student will demonstrate how to use the grilling method of frying while
preparing recipes in production labs, according to Food Trades Quality Stan-
eardn and satisfaction of the instructor.

The student will demonstrate how to use the deep fat method of frying while
preparing recipes in production lnbh, according to Food Trodes quality Stan-
dards -Id satisfaction of the instructor.

The Ltudent will demonstrate the preparation of an a basic knowledge in the

areas of salads, appetizers, vegetable cookery, quickbreads and liyer crkes

r,ce. cupc; %es. This be done according to the Food Trades Quality StPn-

dards, throucl: written cork and to the, satisfaction of the instructor.
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C.

CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

ZONE III
PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T Terminal
I s. Interim

LEVEL
S Secondary

PS op Post-Sec

Food Preparatio Given food.and material necec.-rry, the student will prepare 9 of the 15 re-(cont'd.) cipes in the salads unit using proper preparation techniques, according to
the Food Trades Quality Standares and satisfaction of the instructor.

6

Using proper preparation techniques and given food and material necessary,
the student will prepare 3 of the 5 recipes in the srlads unit on salad dreS-
sings, according to the Food Trades Quality Standards and satisfaction of the
instructor.

Using provided worksheets and reference texts in class, the student will com-
plete related worksheets on saldS with 80% or better accuracy.

Each student will complete a written or oral final exam consisting of 50
questions covering salads and salad dressings unit information with 80% or
better accuracy.

Using proper preparation techniques and given food and material necessary,
each student will prepare 12 of the 26 recipes in the appetizer unit, accor-
ding to the Food Trades Quality Standards and satisfaction of the instructor.

Using provided worksheets and reference texts in class, each student will com-
plete related worksheets on appetizers with 80% or better accuracy.

Each student will complete a written or oral final exam consisting of 50
questions covering appetizer unit information with 80% or better accuracy.

Using proper preparation techniques and given food and material necessary,
each student will prepare 17 or the 40 recipes in the vegetable unit, accor-
ding to the Food Trades Quality Standards and satisfaction of tie instructor.

Using provided worksheets and reference texts in class, each student will
complete related worksheets on veget.tble cookery with 80% or better accuracy..
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CURRICULUM ARTICULATION

CLUSTER

. UNIT OR SKILL
TITLE

ZC::L T71
PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T Terminal
I Interim

LEVEL
S Secondary

Pr Post-Sec.

Food P:einration
(cont'd.)

t. 6 1

Each student will complete a written or oral final exam consisting of 50
questions covering vegetable unit information with 80% or better accuracy.

Using proper preparation techniques and given food and material necessary,
each student will prepare 12 or the 17 recipes in the stocks and soups unit
according to the Focd Tradr.s Quality Standards and satisfaction ofthe in-
structor.

Using provided worksheets and reference texts in class, each student will
complete related worksheets on stocks and soups with 80% or better accuracy.

Each student will complete a written or orn1 final exam consisting of 50
questions covering stocks and voups unit information with 80% or better
accuracy.

Using proper preparation techniques and given food and material necessary,
each student will prepare 11 of the 17 r.?eipes in the quickl)read unit, accor-
ding to the Food Trades Quality Standards and satisfaction of the instructor.

Using provided worksheets and reference texts in class, each student will
complete related worksheets on quickbreads, with 80% or better accuracy.

Each student will complete a, written or oral final exam consisting of 50
questions covering quickbrend unit inform.,tion with 80% or better accuracy.

Using proper preparation techniques and given food and material necessary,
each student will propare 7 of the 10 recipes in the layer cakes and cupcakes
unit on: blended, creamed or whipped cakes, according to the Food Trades
Qulity Standards and the satisfaction of the instructor.

I

I

I

I

I

I

I

I

S

S

S

S

S

S

S

S



17

UNIT OR SKILL
TITLE

ZOnE III

CURRICULUM ARTICULATION

CLUSTER

PERPOPMANCE OBJECTIVE

OBJECTIVE TYPE
T Terminal
I Interim

LEVEL
$ Secondary

PS Post-Sec.

Food Preparation Using proper preparation techniques ;:nd Liven food and material necessary,(cont'd.) each student will prepare 3 of the 4 recipes in the layer cakes and cupcakesunit on variety frosting, according to the Food Trades Quality Standards andsatisfaction of the instructor.

Using provided worksheets and reference texts in class, each student will co.3-plete related worksheets on layer cakes and cupcakes with 80% or better accu-racy.

Each student will complete a written or oral final exam consisting of 50 ques-tions covering layer cakes and cupcakes unit information with 80% or betteraccuracy.

Each student will be able to relieve any member of the staff and be able to
do the following successfully:

prepare breakfast/short order items consistingof egg dishes, pancakes, waffles, meat dishes, breakfast side orders of pota-toes, grits and twst.

Each student will be able to relieve any member of the staff and be able todo the following successfully: prepare pantry items consisting of salads,
dressings, cold appetizers, cold plates and desserts.

'eal., student will be able to relieve any member or the staff and be able to
do the following successfully: broil, fry, roast, saute, steam meats and
vegetables.

Each student will be able to relieve any membeer of the staff and be able to
as the following successfully: prepare baked/bread food items consisting.of

icin;s, pies, puddings, loaf breads and rolls.

C 63
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UNIT OR SKILL
TITLE

ZONE III

CURRICULUM ARTICULATION

CLUSTER.

PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T = Terminal

= Interim

LEVEL
S = Secondary

PS = Post Sec

Food Preparatio Each student will be able to relieve any member of the staff and be able to e(cont'd.) the following successfully: prepare stocks; thick and clear soups.
a. use bones or bases for stocks with water: brown, white, neutral and fish

stocks;
b. conso=es - garnishes, vegetale soups (clear soups);
c. prepare roux, incorporate stocks/rouxs, know when to add milk and/or

crem (thick soups).

Each student will be able to relieve any member of the staff and be able to
do the following successfully: prepare five 'orlsic sauces and compound saucesa. espagnole (brown) sauce: borderlaise, mushroom, burgundy;
b. bechamel (cream) sauce: mustard, cheese;
c. velcute sauce: bercy sauce, veronique sauce;
d. tomato sauce;
e. hollandrdse :;,11ce

The student must demonstrate, in a written exercise and in practical exercise
proficiency in the intricacies of basic fIod preparation, baking, cooking and
finishing techniques, as established by tLe food service industry and to the
instructor's specifications.

ZONE IV

Menu The student will use menu terms that are included in the culinary term sheet.Terminologies The will be accomplished by conpleting definitions and by monthly testing.

The :;tudqnt will plan and write menus using the proper terms and techniques
as described in class. The student will develop a c:rclic menu according to
the menu writing standards.

The atudent should be able to spell, identify and describe the menu terminolo
gies which appear on Table d'hote, semi-aLa Carte and a La Carte menus.
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CURRICULUM ARTICULATION

5 --

CLUSTER

SNIT OR SKILL
TITLE

ZCNE IV
PERFORMANCE OBJECTIVE

OBJECTIVE TYPE LEVEL
T Terminal S Secondary
I Interim PS Post-Sec

Menu

Terminologies
(cont'd.)

7°

The student, when producing food dishes, should be able to recognize what men
terminologies renn in the production of food items which is measured in a
fLial exam of matching and association questions.

Each student will know and use menu terms from a list of 9 menu terms include
in the culinary term list, completing --,curate definitions according to the
irxtructor's standards.

Each student will complete a monthly menu term quiz covering 9 of the menu
terms. This rill be written or oral with 90% or better accuracy.

The student will complete, written or orally, the 8 parts of a menu, on paper
to the instructor, with 100% accuracy.

The student will complete, written or orally, the 4 classifications of menus,
cn paper or to the instructor, describing each classification completely,
with 1005 accuracy.

The student will complete, written or orally, the 12 steps of menu planning
on paper or to the instructor describing each step comp.Letely with 100%
r.ccuracy.

The student will complete, written or orally, the 4 types of menus on paper
or to the instructor, describing each type completey with 100% accuracy.

The student will complete on paper a 7-day cyclic menu on a menu fore.1 provide(
in class, according to menu writing standards and the satisfaction of the in-
structor.
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EXPLANATION OF EMPHASIS AND DEPTH
DIFFERENCES FOR SECONDARY AND

POST-SECONDARY PROGRAMS IN ELECTRONICS

The attached series of objectives related to the study of electronics
show only limited similarities and difference in instruction at
the secondary and post-secondary levels.

In general, we find student graduates of secondary electronics programs
are trained to enter industry at the job entry level as an electronic
technician. The student graduate of a post-secondary program usually
is prepatad for higher level entry. Higher level entry is due to
a greater depth and emphasis of study not always shown in the in-
stitutional objective. Two examples of this are: Course in D.C.

Fundamental.

The post-secondary program greater depth in various theorems such
as the Thevenin Theorem, Norton Theorem, Supposition Theorem, etc.

Mathematics plays a much greater role than at the high school level.

COURSE IN TRANSISTOR AMPLIFIER DESIGN

At the high school level, transistor design is based on the "rule

of the thumb." At the post-secondary level the H - parameters
Y - parameters, and T - parameters are stressed in circuit
analysis and design.



CURRICUUM ARTICULATION

CLUSTER
MOM

UNIT OR SKILL
TITLE

PERFOMANCE OBJECTIVE

OBJECTIVE TYPE
T - Terminal
I - Interim

LEVEL
S = Secondary

PS = Post-Sec.

Safety Rules

asic T0073

.10

.79

Students are aware of the potential hazards of the electricity and handtools. T

List four causes of accidents.
I

List three hazards associated with electrical equipmeat. I
List four precautions that would reduce the. danger of electrical injury. I
Name the major cause of 88% of all accidents.

I
List the three dangers in an electrical shop.

I
List the three elements that support fire.

I
Name the classification of fire that is more associated with an electrical shop. I
Name the danger associated with cleaning solvents in an electrical shop. I
Name a treatment for electrical shock.

I
List five shop safety rules.

I

To become acquainted with the descriptions and the applications of these basic
hand and power tools.

The student will be able to identify and demonstrate the proper use of the
following tools:
1) C-clamp
2) Crimping Tool
3) Cutters, drill, file, hammer and knife
4) Caliper, Combination square and divider
5) Drill gauge and micrometer
6) Rule, wire gauge, nibbler and pliers
7) Punch, saw and screwdriver
8) Soldering gun and iron
9) Soldering aid

10) Tap and Die, vises and wire strippers
11) Wrenches and wire wrapping tools

T

I
II

II

II

II

S-PS

S-PS
S-PS
S-PS

S-PS
S-PS

S-PS
S-PS
S-PS
S-PS
S-PS

S -PS



CURRICULUM ARTICULATION

CLUSTEL

UNIT OR SKILL
TITLE

PERFOTIANCE OBJECTIVE

OBJECTIVE TYPE
T = Terminal
I = Interim

LEVEL
S = Secondary

PS = Post-Sec.

-Schematic Sym-
bols and
Diagrams

um.

Soldering

To draw and identify the srllematic symbols and to introduce the art of reading
schematic diagrams.

A) Draw and identify the schematic
ponents:

symbols fo. the following electronic cone-

1. Resistor (fixed) 11. Inductor (air core)
2. Resistor (variable) 12. Inductor ( iron core)
3. Capacitor (fixed) 13. Lamp
4. Capacitor (variable) 14. Buzzer
5. Antenna 15. Bell
6. Voltmeter 16. Vacuum Tube
7. Ammeter 17. Transistor
8. Diode or rectifier 18. Single cell
9. Transformer (iron core) 19. Battery

10. Transformer (air core) 20. Fuse
21. Conductors (connectors)
22. Conductors (conductors crossing but not connected)
23. Single pole, single throw (SPST) switch
24. Push button (normally-opened, N.0.)

B) Identify block, pictorial, and schematic diagrams.

C) When give a schematic diagram, the student must be able to properly
trace the signal path and explain the function of the circuits.

To understand and apply the correct procedures to form electrically and
mechanically sound solderal connections.

A) When given an oral test, the student must be able to properly:
1. identify the characteristics of colder and flux
2. describe the care and maintenance of soldering irons and guns
3. explain the necessity for a mechanical and electrical joint

T

I

I

S -PS

S -PS

S -PS

PS

S -PS

S -PS
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CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

PERFOMCCE OBJECTIVE
OBJECTIVE TYPE
I m Terminal

Interim

LEVEL
S is Secondary

? as Post-Sec.

Soldering
(coned)

Electrical
Sources

When given a performance test, the student must be able to properly soldera wire connection. The student's grade will be based on the following
performances:
1. cold solder joint
2. amount time of heat
3. defective solder joints
4. neatness and uniformity of the solder joints
5. insulation burned and melted
6. excessive solder on connections
7. soldered connections not cleaned properly
8. solder splashes
9. sharp solder joint

To introduce the student to the various sources of electricity, their applica-tions ane conversions.

Wheegivc.i a written test, the student must correctly be able to:1. list the six different L..thods of producing electricity
2. describe how frictional/static electricity is produced
3. identify th.. charges created in excess on different materials by fric-

tional electricity
4. identify the three necessary materials for making a wet cell
5. distinguish between a cell and a battery
6. expi lin the difference between a dry cell and a wet cell
7. identify two applications of producing electricity by pressure8. describe how heat produces electricity and name at least one application

of producing electricity by heat
9. identify one application of producing electricity by light

10. name the method that produces the greatest amount of electricity usedtoday

I S-PS

84



UNIT OR SKILL
TITLE

CURRICULUM ARTICULATION

4"-

CLUSTER

Electrical
Sources (cout'd)

PERPOWNCE OBJECTIVE

7011011.6Ma

11. Explain the difference between AC and DC voltage and current sources.
12. Explain converting voltage source to current source and current source

to voltage source.
13. Identify the hot chassis and grounding problems.

Pundamen e student must be able to properly recognize a circuit, draw a schematic dia-
tals ram of a circuit, and identify the three basic types of circuits, namely:

er_es, parallel and series-parallel.

en given a written test, the student must be able to properly:
1. list the three necessary parts for a circuit
2. draw a schematic diagram in which one switch can control either a lamp

circuit or a buzzer circuit when given a 11/2 V.cell, a lamp, a buzzer,
a SPST switch and connecting wires.

3. identify a series circuit, a parallel circuit and a series-parallel
circuit.

4. analyze the above basic circuite using Kirchoff voltage and current
laws.

5. analyze the above basic circuits using network theorems such as
Therein's theorem, Norton's theorem and the loop current method.

6. analyze and solve delta co wye and wye to delta convers'ons.

Color Codes e student must be able to properly recognize and identify values of resfe-
ance end capacitance using appropriate EIA standard color codes.

8:5

Then given a written test, the student must be able to properly:
1. identify values of resistance when given three color bands.
2. identify percentage of tolerance when provided with a fourth color

band on a resistor.
3. identify values of capacitance when given three color dots.
4. identify percentage of tolerance when provided with a fourth color dot.

OBJECTIVE TYPE
T Terminal
- Interim

LEVEL
S Secondary

PS Post-Sec.

T

I

I

I

I

I

T

I

I

I

S -PS

PS

PS

S-PS

S

S

S

PS

PS

PS

S-PS

6-PS

S-PS
PS

8C



UNIT OR SKILL
TITLE

1111ba

.1111=1,

CURRICULUM ARTICULATION

CLUSTER

PERPOMIAnCE OBJECTIVE

....a/IMI100.0.111111MININ1171

Component The student must be able to readily recognize and identify the various elc:c-
Identification tronic components.

Ohm's Law

97

When given an oral test, the student must be able to properly identify the
following electronic components:
a. resisters (different types)
b. capacitors ( " 11 )

c. semi conductors ( "
d. transformers( " )

e. inductors ( " )

f. integrated circuits (" " )

OBJECTIVE TYPE
T Terminal
I Interim

LEVEL
S Secondary

PS Post-Sec.

The student must be able to properly identify the three basic electrical quan-
tities of a circuit, know their unit of measurement, be Ale to measure the
electrical quantities, state their relationship (Ohm's Law), and put this
knowledge to use in practical applications.

When given a written test, the student must'be able to properly:
a. define voltage, current and resistance
b. identify thc units of measurement for voltage, current and resistance

identify tie instrument that is used to measure voltage, current and
resistance

. describe the relationship between voltage and current when resistance is
kept constant.

describe the relationship between current and resistance when voltage is
kept constant

f. write the three mathematical expre,sions for Ohm's Law
solve the problem for the unknown electrial quantity when given the other
two electrical quantities, e.g., solve for voltage when the values of
current arid resistance are given.

. describe two conditions when you connect a voltmeter in a D.C. circuit to.
measure voltage.

T s -Ps

S -PS

S -PS

S -PS
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CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

Ohm's Law (coned

AC/DC Voltage,
Carreat and Power

PERFORMANCE OBJECTIVE

OBJECTIVE TYPE LEVEL
T Terminal S Secondary
I Interim FS Post-Sec

i. describe the two conditions when you.connett an ammeter in a DC circuit
to measure current

j. describe the most important rule you mus.:: follow when using an ohmmeter
to measure resistance.

The student must be able to properly distinguish between alternating and direcb
current, know the different values of AC and value a VOM and an oscillo-
scope measures, know what frequency and different wave forms.

When given a written test, the student must be able to correctly:
a. explain the difference between AC and DC
b. define a cycle of alternating current
c. define frequency
d. identify the unit of measurement for frequency
e. define a sine wave
f. define RMS, peak, average, and peak-to-peak values of an AC voltage or

current
g. identify what va'.ue a voltmeter measures
h. identify what value an oscilloscope measures
i. explain the difference between a sinusoidal and a nonsinusoidal wave and

l'.st one example of each
j. define electrical power
k. write the formula for power in a DC circuit in terms of volts and current
l, identify the unit of measurement for power
m. write the formula for power in a DC circuit in terms of current and resis-

tance
n. identify the two reactive loads in an AC circuit
o identify the instrument to measure power
p. calculate the power used by a load when given voltage and current or

current and resistance
q. explain why an incandescent lamp's resistance is different in a closed cir.,

cult as compared to its cold resistance when measured out of the circuit

S-PS

T I S -PS

I S-PS

11 1

S



CURRICULUM ARTICULATION

CLUSTER

MITT OR SKILL
TITLE

PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T Terminal
I Interim

LEVEL
S Secondary

PS Post-Sec.

AC /DC Voltage,

Current and
Power (cont'd.

Magnetism and
Electromagnetism

I t

9

r.

s.

t.

u.

define real (or true) and apparent power in AC circuits
define power facto.. in AC circuits
perform mathematizal analysis of phasor relationship in AC circuitry
convert sine wave time domain to phasor domain

The student must be able to properly identify the principles and application
of magnetism and electromagnetism.

When given a written test, the student must be able to correctly:
a. identify by name, the area of influence in space around a permanent magnet
b, identify by name the magnets that can be found in Nature
c. describe the direction of the lines of force about a bar magnet
d. identify the number of poles in a magnet
e. state in writing the basic magnetic law of attraction and repulsion
f. identify magnetic and non-magnetic materials
g. list three methods that can damage permanent magnets
h. list two methods to magnetize iron
i. describe the relationship between current and magnetism
j. show the direction of he magnetic field about a conductor
k. identify the north and -.outh poles of a coil of wire when direct current

is passed Lhrough it by using the left-hand rule
. identify two factors that determine the strength of an electro-magnet
. identify the name for a wound coil that is made to produce a strong magne-

tic field
n. define a relay
o. list two advantages of a relay
p. explain the operation of a buzzer or bell
q. define the hysteresis loop of a ferromagnetic material
r. define Ampere's Circuitral Law of a magnetic current

I

I

I

T

I

S -PS

PS

PS

S -PS

S -PS

S

111

PS
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CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

T

PERFORMANCE OB:ELELvS

OBJECTIVE TYPE LEVEL
T Terminal 8 Secondary
I Interim PS Post-Sec.

lnductov. and It- e student will learn the characteristics of an inductor and its uses. The

iwlication . tudent will also develop skills in calculating inductance, inductive reactance
nd impedance of an RL circuit.

en given a written test, the student must be able to correctly:
define inductance
describe how to check a coil for an "open" or "short" with an ohmmeter
calculate inductive reactance (XL) when given the voltage across the coil
(EL) and the current through the coil

T
. calculate inductance when given the formula L

XL
/2 IIf and the frequency

5. define the time constant of an RL circuit
6. calculate the time constant of an RL circuit when given tha formula Tsui

and the values of inducta.ice and resistance

7. calculate total inductance when inductors are connected in series with no
mutual inductance

8. identify if total inductance, of two coils in series opposing with mutual
inductance, increases or decreases

. calculate total inductance when inductors die connected in parallel with

no mutual inductance
10. describe inductive reactance
11. identify unit of measurement for inductive reactance
112. describe what happens to inductive reactance when frequency or inductance

increases or decreases in a circuit. The student will be given the formula
for inductive reactance, i.e. XT= 21If L.

13. define impedance in an RL circuit
14. identif; the unit of measurement and the letter symbol for impedance

15. apply the mathematical expression for the current through the coil in

analysis of an RL circuit

9

T

I
11

S -PS

S -PS
11

PS



CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

PERFOTIANCE OBJECTIVE

OBJECTIVE TYPE
I = Terminal
I = Interim

LEVEL
S = Secondary

PS me Post-Sec.

Capacitor and
Its Application

Transformer and
Its Application

The student will learn the characteristics of a capacitor and its uses; and
will develop skills in calculating capacitance, capacitive reactance and im-
pedance of an RC circuit.

When given a written test, the student must be able to correctly:
1.. define capacitance
2. identify the different types of capacitors such as ceramic, mica, electro-

lytic, and paper capacitors
3. explain why a capacitor is rated for maximum voltage
4. describe how a capacitor can be tested with a VOM
S. describe how a capacitor blocks direct current and passes alternating

current
6. calculate total capacitance when capacitors are connected in series
7. calculate total capacitance when capacitors are connected in parallel
8. calculate capacitive reactance when given the formula and values of

frequency and capacitance of a circuit
9. calculate total impedance of an RC circuit when given the formula and

values of resistance and capacitance
10. describe wheat happens to impedance in an RC circuit (R and C remain con-

stant) when frequency is increased
11. apply the mathematical expression for the voltage across the capacitor

in analysis of an RC circuit

12. calculate the time constant of an RC circuit

The student will learn the characteristics of a transformer and its uses;
will develop skills in calculating primary and secondary turns, voltage, cur-
rent and impedance ratios in addition to transformer efficiency.

When given a written test, the student must be able to correctly:
1. define a transformer
2. draw the schematic symbols of an air-core and an iron-core transformer
3. describe how one would build a step-up transforer and a step-down trans-

former

S -PS

S -PS

It
It

11

It
It

It

11

11

PS
S -PS

S -PS

S -PS
11
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CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

PERFORttANCE OBJECTIVE

OBJECTIVE TYPE
I = Terminal
I = interio

LEVEL
S = Secondary

PS Post-Sec.

Transformers and
Its Application
coned.)

Basic Meters

9"

4. define turns ration, voltage ratio and current ratio
5. write the voltage ratio and turns ratio .relationship in an equation form

for a transformer
6. write the voltage ratio and the current ratio relationship in an equation

formfor a transformer
7. write the current ratio and turns ratio relationship in equation form fora transformer
8. solve numerical problems by using the above ratios
9. identify an autotransformer by its schematic symbol
10. calculate the transformer efficiency when given the input and output power

of a transformer
11. explain the "dot" convention for identifying primary. and secondary polacit

The student will learn the characteristics of AC and DC voltmeters and ammeter
and ohmmeter, their proper use and methods for extending the range.

When,given a written test, the student must be able to correctly:

1. list three precautions for connecting a DC or AC voltmeter in a circuit
2. list three precautions for connecting a DC ammeter in a circuit
3. explain why meter polarity is important when measuring voltage or current

in a DC circuit
4. explain why a voltmeter is a high resistance device
5. explain why an ammeter is a low resistance device
6, describe the difference in construction of an AC voltmeter and a DC volt-

meter
7. list the most important rule when connecting an ohmmeter in a circuit to

measure resistance
8.explain why it is necessary to have an adjustable resistor within the ohm-

meter
9. identify if the scale of an ohmmeter is linear or non-linear

10. describe how an ohmmeter should be stored

T

S -PS

S -PS

S -PS
11



UNIT OR SKILL
TITLE

CURRICULUM ARTICULATION

PERFORMANCE OBJECTIVE

CLUSTER

OBJECTIVE TYPE
T = Terminal
I = Interim

LEVEL
S = Secondary

PS = Post-Sec.

Power Supplies

90

The student will learn the characteristics of a half-wave, full-wave and
bridge rectifiers; types of filtering; calculating percentage of ripple; types
of regulations; calculating voltage regulation; operation of half-wave and
full-wave aoubler circuits and their applica.ions and troubleshooting techniques.

When given a written test, the student must be able to correctly:

1. describe a semiconductor and vacuum tube diodes
2. explain and identify forward bias
3. expalin and identify reverse bias
4. explain why a rectifier is needed in a poWer supply for electronic circuits
5. describe the purpose of the transformer, the diode and the resistor in the

rectifier circuit
6. draw the input and output waveforms of a half-wave, full-wave and bridge

rectifier units
7. identify the ripple frequency (in herz) of a full-wave rectifier circuit

when the input frequency is 60 herz
8. explain the operation of a half-wave, full-wave and bridge rectifier cir-

cuits

list two disadvantages of a half-wave rectifier circuit
list two advantages of a full-wave rectifier circuit in comparison to a
half-wave rectifier circuit
list one advantage of a bridge rectifier circuit over a full-wave recti-
fier circuit

explain the purpose of a filter circuit
describe briefly how a filter circuit (capacitor input) reduces the pul-
sations from a rectifier circuit

14. define ripple voltage
15. calculate the percentage ripple of output voltage from a power supply when

given the output DC voltage and the RMS value of ripple voltage
16. calculate the percent voltage regulation of a power supply when given full

load and no load voltages

9.

10.

11.

12.

13.

11

11

11

It

11

S -PS



CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

PERFORMNCE OBJECTIVE

OBJECTIVE TYFE
I = Terminal
I = Interim

LEVEL
S = Secondary

PS = Post-Sec.

Power Supplies
(coned.)

sonance

al

17. identify a possible cause of .a hum in the speaker of a hi-fi set
18. describe the effect on output DC voltage over a varying load when a zener

diode is connected across the output of a power supply
19. describe the operation of a half-wave and a full-wave doubler circuit
20. list two advantages of a half-wave or a full-wave doubler circuit
21. troubleshoot power supplies that have faults inserted
22. explain the operation of a series and/or shunt voltage regulators
23. explain the operation of the IC voltage regulator
24. explain the operation of the short circuit and/or overload current pro-

tection
25. explain the floating power supply

The student will learn the characteristics of a series and parallel resonance
circuits; calculating resonant frequency; calculating the half-power points
(-3db voltage points); calculating the "Q" of the circuit and its effect on
band width selectivity; and practical applications of resonant circuits

When given a written test, the student must be able to correctly:

1. define resonant frequency
2. explain why the voltage drop across an inductor is zero at 20 hz
3. explain why the voltage drop across a capacitor is high or equivalent to

source voltage at 20 hz
4. describe the impedance characteristic of a series resonant_circuit
5. describe the current characteristic of a series resonant circuit
6. describe the impedance characteristic of a parallel resonant circuit
7. describe the current characteristic of a parallel resonant circuit
8. identify the formula for calculating resonant frequency of an RLC cir-

cuit
9. calculate the resonant frequency of an LC circuit when given values of

inductance and capacitance

I

II

II

II

II

II
II

II

II

T

I
II

II

II
II

II

II

II

II

S
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S

S-PS
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CURRICULUM ARTICULATION

,,..7::
CLUSTER

UNIT OR SKILL
TITLE

PERFOINANCE OBJECTIVE

OBJECTIVE TYPE
T = Terminal
I = Interim

LEVEL
S = Secondary

PS = Post -Sec.

Resonance

(coned.)

Couplings and
Piltera

103

10. calculate the half-pwer point of a series and/or parallel resonant cir-
cuit

11. explain what is meant by the "Q" of a circuit
12. calculate circuit "Q"
13. explain how the "Q" of the circuit effects band width selectivity
14. list at least three uses of a series resonant and a parallel. resonant

circuit

The student will learn the characteristics, advantages and disadvantages of the
various coupling circuits; the purpose and design of by-pass capacitors and/or
couplings; and the characteristics and applications of low-pass, high-pass
and band-pass circuits.

When given a written test, the student must be able to properly:

1. list the three methods for transferring a signal from one stage of ampli-
tication to the next stage.

2. explain the two purposes of a coupling circuit
3. describe how power is transferred from one circuit to another circuit by

transformer action
4. explain the difference between the primary and secondary windings of a

transformer
5. explain the effects of a steady and a changing magnetic field on tran-

former action
6. list three uses of a transformer as a coupling device in an electronic

circuit
7. describe what happens to a signal that passes through an RC coupling when

the capacitance of the coupling decreases in value ( from .1 mfd to .002
mfd.)

8, list two advantages of RC coupling
9. list one disadvantage of EC coupling compared to transformer coupling

T

PS

S -PS

S -PS

S

S -PS

104
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CURRICULUM ARTICULATION

!. CLUSTER

UNIT OR SKILL
TITLE

PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T is Terminal
I xi Inrezio

LEVEL
S .2 Secondary

PS u. Post-Sec.

Couplings and
Filters (coned)11.

2.

3.

O. List one advantage of transformer coupling
List two disadvantages of transformer coupling
List one advantage and disadvantage of direct coupling
Describe what happens tc frequency as it is decreased with RC coupling

. Describe what happens to frequency as it is increased with transformer
coupling

. identify the 3 db drop of the low and high frequencies of an output sig-
nal that has a flat output response of 1 volt

. identify the size and type of capacitor normally used in RC coupling for
an audio amplifier

describe what happens to a low signal frequency (100 herz) as compared to
a higher signal frequency (20,000 Lerz) when passed through an RC coupling
of .002 mfd

describe the purpose of a bypass capacitor
describe the purpose of a low pass filter
explain cutoff frequency

describe wnat happens in a low pass filter circuit operation when the load
resistance is decreased
describe the purpose of a high pass filter
identify what determines the range of frequencies passed in a high pass
filter circuit

describe a band pass filter circuit and its purpose

est

quipment

05

17.

18.

19.

20.

21.

22.

23.

24.

The student will learn the operating characteristics and proper use of the
volt-ohm-milliammeter (VOM), resistance-capacitor bridge (impedance bridge),
oscilliscope, sine/square wave generator, signal. generator, transistor checke
and transistor curve tracer.

When given a written test, the student must be able to correctly:

1. describe a VOM
2. identify how the sensitivity of a voltmeter is specified
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Test Equipment
(coned.)

107

3. describe how a voltmeter and an ammeter.is connected in a circuit
4. explain why the power is removed from a circuit when measuring resistance
5. identify if the internal resistance of a voltmeter is high or low as com-

pared to the ammeter
6. identify if the internal resistance of an ammeter is high or low as com-

pared to a voltmeter
7. describe the purpose of the zero ohm adjust know on the ohmmeter
8. describe the purpose of an RC bridge
9. describe the purpose of a null-indicator
10. describe the purpose of an oscilloscope
11. list the four main sections of an oscilloscope
12. identify the type of voltage value read on the oscilloscope
13. describe a sine/square wave generator
14. describe an attenuator
15. list three uses of a sine/square wave generator
16. describe a signal generator
17. identify the function of each knob and control on the signal generator

when given a picture of a signal generator
18. when given a VOM, a circuit with various components and a source of power,

the student must be able to correctly measure voltage, current and resis-
tance as specified

19. when given a resistance-capacitance bridge and various capacitors, the stu-
dent must be able to correctly read the capacitive value and leakage

20. when given an osci31^-::ope, a sine/square wave generator and a circuit
with various components, the student must be able to measure peak-to-peak
voltage drops at specified frequencies across the various components

21. when given a signal generator, a VTVM, a 3 ohms precision resistor, and
a speaker, the student must be able to correctly measure the impedance of
of the speaker voice coil

22. determine the accuracy of above test equipment

23. describe calibration and maintenance procedures for identified test equip-
ment
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Test Equipment
(cont'd.)

Transistor Char-
acteristics and
'Biasing

103

4. explain what is meant by the probability of errors for identified test
equipment

The student will learn the characteristics of a bi-polar, junction transistor;
precautions used in working with transistors; current and voltage terms fre-
quently used; relationship of base, emitter and collector currents; proper
biasing for NPN and PNP transistors; the various bias stabilization circuits;
transistor characteristic curves and load lines; and transistor equivalent cir
cuits.

When given a written test, the student must be able to correctly:

1. identify the correct polarity of bias voltages for PNP and NPN transistJrs
2. name the precaution necessary for inserting and removing transistors from

circuits
3. name the precaution necessary when soldering transistor leads
4. name the precaution necessary when taking voltage readings using a probe,

at the base or collector of a transistor
5. identify IC, 1E, IB, VC, VE, VCE, VCC, and VEE
6. identify the formula that expresses the relationship amongst IE, IC and IB
7. state the factor that is held constant when plotting the static collector

characteristic curves
8. name the two basic types of characteristic curves for a transistor
9. name the set of curves that a load line is drawn on
10. name the two circuit values that must be known before a load line can be

plotted

11. state approximately where on the load line the operating point is placed
12. explain the purpose of transistor characteristic curves and load lines
13. explain the purpose of biasing a transistor
14. define negative temperature coefficient
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Transistor Charac-i5.
teristics and
Biasing (coned.)

16.

17.

18.

19.

20.

21.

22.

Transistor
Amplifiers

23.

24.

25.

26.

27.

describe what is meant by Thermal runaway when applied to a transistor.
Also, describe the results of the transistor when Thermal runaway takes
place

explain what is meant by bias stabilization
list the three most popular methods for bias stabilization
list three types of resistor stabilizing circuits
state the name of the thermal resistor that behaves like a semi-conductor
identify the words that are the contraction for the word "thermistor"
draw the schematic symbol for a thermistor
identify the name given for current gain of a transistor in a common-
emitter circuit configuration

describe the purpose of the by-pass capacitor in the emitter circuit
draw the equivalent circuit for a given transistor
determine the input and output impedance of a given transistor
calculate the voltage and current gains

calculate the db voltage gain and power gain

The student must learn to identify and draw the three basic configurations of
transistor amplifiers; their characteristics; to apply and design a Class A,
Class B, Class AB and Class C amplifiers, to analyze small signal and large
signal amplifiers and their uses; to analyze by use of "h" parameters the char-
acteristics of the three basic configurations; and to recognize and describe
the operation of amplifier circuits, such as: darlington pair, single-ended
and push-pull amplifiers, phase inverters, complementary symmetry amplifiers
and impedance matching amplifiers.

When given a written test, the student must be able to correctly:

1. name the three basic configurations of transistor amplifiers
2. identify each of the three basic configurations of transistor amplifiers
3. list the characteristics of a common-emitter, comon-base, common-collector

transistor amplifiers as to: voltage gain, current gain, power gain, in-

Put and output impedances and phase relationship of input and output signa
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Transistor Ampli-
fiers (coned.)

113

list at least one typical use for each of the three basic transistor cir-
cuit configurations
explain what is meant by Class A, Class B, Class 'AB and Class C amplifiers

. list at least one use for the above classes of amplifiers
analyze the difference between the small signal and large signal amplifiers

. draw equivalent circuits using "h" parameters for each of the three basic
. configurations of transistor amplifiers
calculate voltage, current and power gains, input and output impedances,
and phase relationship of input to output signals using "h" parameters

0. draw the Darlington circuit from input to output
1. list three advantages of the Darlington circuit
2. state the type of basic configuration the Darlington circuit represents

and list the characteristics of the Darlington circuit in regard to:
a. frequency response
b. input and output impedances
c. voltage gain
d. current gain
e. power gain
f. phase relationship of input to output signal

3. name the type of transistor normally used for Darlington circuit
4. name a use for the Darlington circuit
5. list and describe the differences between the two basic types of audio am-

plifiers, namely voltage and power amplifiers
6. describe the operation of the single-ended power amplifier
7. describe the operation of the push-pull pwoer amplifier
8. calculate the voltage and power gains of the single-ended and push-pull

amplifiers
9. define a phase inverter

O. describe one purpose for a phase inverter circuit
1. list two other names for a phase inverter circuit
2. list two basic types of circuits for phase inverting
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'Transistor
Amplifiers
(Coned.)

Vacuum Tubes

115

23. identify which output signal is in-phase and which one is out-of-phase
with the input signal for a transistor phase inverter

24. identify the phase relationship between the two output signals of a phase
inverter

25. list three disadvantages of s transformer phase inverter
26. describe what is meant by complementary symmetry
27. Identify the basic type of operation for the complementary symmetry ampli-fier
23. list at least two advantages of the complementary symmetry amplifier over

the conventional push-pull amplifier circuit
29. identify the two types of transistors used in the complementary symmetry

amplifier

30. Identify essentially the type of circuit the complementary symmetry cir-
cuit represents, that is, a common-emitter, a common-base or a common-
collector (emitter-follower)

31. identify the impedance characteristics (input to output) of a complementary
symmetry circuit

32.. identify the phase relationship and voltage gain of the complementary
symmetry circuit

33. state the purpose of an impedance matching amplifier
34. list two uses of an impedance matching amplifier
35. identify the basic type of amplifier configuration used for impedance

matching
36. list four characteristics of an emitter-follower circuit
37. explain why the common-collector amplifier is called the emitter-follower

circuit

The student must learn the characteristics and applications of vacuum tubes.

When given a written test, the student must be able to properly:

1. identify the structural characteristics of the diode triode, tetrode and
pentode vacuum tubes and compare to equivalent semiconductors
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Vacuum Tubes
(cont'd.)

Oscillators

117

2.

3.

4.

5.

6.
7.

8.

explain and identify foward and reverse bias
identify the standard numbering system of vacuum tubes for approximate
filament voltage

identify the standard numbering system for quantity of useful elements
connected to base pins

identify the purpose of the letter or letters designation used in the
standard numbering system used for vacuum tubes
identify by the numbering system for pins by key or separate keyway
plot vacuum tube characteristic curves

state the relationship between. amplification factor, plate resistance and
mutual conductance

9. draw and explain the operation of the diode rectifier and triode amplifier
10. draw the equivalent circuit for a vacuum tube
11. calculate the voltage gain of an amplifier
12. describe the various biasing used for vacuum tubes
13. observe and explain the waveforms at different points of a single-stage

vacuum tube amplifier circuit
14. describe the applications of vacuum tubes in various configurations

The student will learn two broad classifications of oscillators, namely sinu-
soidal and nonsinusoidal oscillators. The student will learn the basic re-
quirements for oscillations, identify the various oscillator circuits, explain
the operation of each circuit and describe uses for these circuits.

When given a written test, the student myst be able to properly:

1. define oscillations
2. list the two broad categories of oscillators
3. list four types of sinusoidal oscillator circuits
4. list the three basic requirements for sustained oscillations
5. state if an input signal is required for an oscillator to work
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:Oscillators
(coned.)
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6. list three frequency determining devices
7. explain the difference between a sinusoidal and a nonsinusoidal oscillator
8. identify the type of wave form characteristics of an LC oscillator
9. state how oscillating frequency is determined by an LC circuit
10. explain how the problem of damped oscillations are overcome
11. explain what is meant by positive feedback
12. identify another name for positive feedback
13. name the type of oscillator that uses a center tapped inductor for feedback
14: name a popular type of RC oscillator
15. name the type of oscillator that is used when precise (very exact) frequency

requirements are needed
16. list two tyoes of an audio sine wave oscillator circuits
17. list three types of an rf sine wave oscillator circuits
18. name the type of oscillator that uses a split capacitor, that is, two ca-

pacitors with the center being the pivot point
19.

identify the output waveform of sweep oscillators
20. state if the duty cycle of a blocking oscillator is normally high or low
21. list one use of blocking oscillators
22. draw a schematic of the Wien-bridge circuit
23. explain the operation of a Wien-bridge oscillator circuit
24. explain why negative feedback is used in the Wien-bridge oscillator.circuit

of this unit
25. identify the part of the Wien-bridge oscillator that determines its output

frequency

26. calculate the center frequency when given the values of capacitance and re-
sistance in a Wien-bridge circuit

27. name two requirements for any circuit to oscillate
28. define regeneration
29. define degeneration
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Numbering Systems The student will learn binary, octal and hexadecimal numbering systems; be abl
to convert back and forth fromhinary, octal, decimal and hexadecimal numberin
systems; be able to use the radix complements and radix-minus-one complements
of the above numbering systems for adding negative numbers.

When given a written test, you must be able to correctly:

e

2

1. describe why binary numbers are more suitable than decimal numbers for use
with digital devices

2. write the base of the decimal and binary numbering systems
3. state how many symbols are used in the decimal and binary numbering system
4. describe for any numbering system what the position of a number correspond

to

5. convert from a binary number to a decimal number
6. convert from a decimal number to a binary number
7. define the Octalnumbering system
8. define the Octal Code
9. convert binary numbers to Octal numbers
10. convert Octal numbers to binary numbers
11. list one advantage of grouping binary data in Octal Code
12. define the hexadecimal code

13. convert hexadecimal numbers to binary, octal and decimal numbers
14. convert binary, octal, decimal to hexadecimal numbers
15. list one advantage of the hexadecimal system
16. define the redix complement or sometimes called the True Complement
17. define the radix-minus-one complement

18. perform subtraction by using the one's complement, the two's complement,
the eight's complements and the seven's complement

Solid State The student will learn the characteristics and operation of some special di-
Devices (Special/odes, namely: varactor, Shottky diode, tunnel diode, zener diode, P-I-N diode,

and some special latching devices, namely: four-layer diodes, silicon

121
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PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T Terminal
I Interim

LEVEL
S Secondary

PS Post-Sec.

controlled rectifier, silicon control switch, diac, triac, and some special
transistors, namE.ly: unijunction transistor (including programmable UJT),
junction field-effect transistor, metal-oxide semiconductor field-effect tran-
sistor and complementary MOS.

When given a written test, the student must be able to properly:

1. draw and explain the characteristic curves for the following diodes:
a. varactor
b. Shottky diode
c. tunnel diode
d. zener diode
e. P-I-N diode

2. explain the operation of the following diodes:
a. varactor
b. Shottky diode
c. tunnel diode
d. zener ,Mode

3. list at least one common use of the above diodes
4. explain the operation of the following latching devices:

a. four-layer diode (sometimes called PNPN or Shockley diode)
b. silicon controlled rectifier (SCR)
c. silicon controlled switch (SCS
d. DIAC
e. TRIAC

5. list at least one common use of the above latching devices
6. explain the operation of the following special transistors:

a. unijunctive transistor (UJT)
b. junction filed-effect transistor (JFET)
c. metal-oxide semiconductor field-effect transistor (MOSFET) and comple-

mentary MOS (CMOS)
7. complare the characteristics of the vacuum tube to the JFET and MOSFET
8. analyze the JFET as a small signal amplifier
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',51,01id State De-

Nrices (special)
(coned.)

Implementing
Boolean Expres-
sions with Logic
Gates

125

9. list the advanatages and disadvantages of various biasing for the JFET and
MOSFET

10. explain the difference in construction of the JFET and MOSFET
11. explain the difference in current flow, power levels and cost between the

bi-polar transistor and the JFET and/or MOSFET
12. list two applications of JFET and MOSFET in a digital circuit
13. explain why it is so important to be careful when handling MOSFET's and

CMOS

The student will learn the six logic symbols, namely: AND, OR, Inverter, NAND,
NOR and Exclusive OR, as to: theii symbols, inputs/outputs, and respective
truth tablis for each. The student will also write the Boolean equation for
a circuit using AND, OR, NAND, NOR and Inverter gates and when given any Boo-
lean expression, will write a logic circuit for it. In addition, the student
will draw an AND-OR logic network that corresponds to a truth table. The stu-
dent will simplify a logical network from a Boolean expression by using the
laws and identities of Boolean Algebra, by using Venn Diagrams, and by using
Karnaugh Mapping. He/she will use DeMorgan's Theorem to convert AND/OR logic
to NAND/NOR logic.

When given a written test, the student must be able to correctly:

1. state the number of conditions or "states" an electrical device normally
has that are used in digital electronics

2. define binary
3. identify the number-system that has only two ditis, namely ) and 1
4. define logic
5. name two basic types of logic
6. define a truth table
7. state all possible combinations of inputs and outputs when given two,

three or four binary inputs
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Implementing Boo-
lean Expressions
with Logic Gates

(coned.)
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8. draw a truth table for an OR gate and an AND gate when given two, three, or
four binary inputs

9. draw the military standard symbol for an OR gate and an AND gate
10. identify the type of circuit an OR gate is and the type of circuit an AND

gate is
11. draw the inverter symbol
12. define the inverter relationship between a logical input and output
13. list three other names for inverting
14. write the complements of A, 0 and 1
15. draw the standard military symbol for NAND gate
16. draw and complete a truth table for A and B not (N:B)when given A and B

as inputs for all binary combinations of A and B
17. draw the standard military symbol for a NOR gate
18. define a NAND gate
19. define a NOR gate

20. draw and complete a truth table for three input NOR gate
21. write the mathematical ,lotation of A or B not
22. draw thee symbol for the "Exclusive OR" gate
23. define the "Exclusive OR" gate
24. draw and complete a truth table for the input "Exclusive OR" gate
25. list the three laws of Boolean Algebra

26. identify the definition for each of the three laws of Boolean Algebra
27. write the output or decision of any of the nine(9) identities of Boolean

Algebra
28. draw and complete a truth table for any of the nine (9) identities of

Boolean Algebra
29. identify the four (4) derived expressions of Boolean Algebra
30. draw and complete a truth table for A +A B for all possible combinations of

input A and B. Then do the same for A+B in proving that A +A B = A+B
31. develop and draw gating networks from Boelear expressions
32. simplify logical expressions using Boolean algebra
33. write DeMorgan's Theorem using the two mathematical expressions
34. connect AND/OR logic into NAND logic
35. identify a "Wired " AND or a "Wired" OR connection
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Implementing Boo-
lean Expressions
with Logic Gates

(cont'd.)

Flip-Flops and
Its Application

129

36. list one advantage of a "Wired" AND or a "Wired" OR connection
37. simplify a Boolean expression using Venn Diagram or Karnaugh Mapping

The student must learn the characteristics of the RS Flip-Flop, T and RST Flip-
Flop, D Flip-Flop and J-K Flip-Flop and their respective applications such as
buffer register, shift register, three-state register, ripple counter, syn-
chronous counter, ring counter, modulo counter, and up-down counters.

When given a written test, the student must be able to:

1. define flip-flop
2. define S-R flip-flop
3. define steered flip-flop
4. draw the symbol for an S-R flip-flop
5. draw and complete a truth table for an S-R flip-flop, using High and Low

for variable S and R
6. identify the four rules pertaining to the "steered" flip-flop
7. describe the operation of a steered flip-flop when given a logic symbol

network for a steered flip-flop
8. describe the operation of a T and RST flip-flop
9. describe the operation of the D flip-flop
10. draw the symbol for the D flip-flop
11. draw the J-K flip-flop symbol
12. describe the set-reset capability, of a J-K flip-flop when S is activated

by a low and when R is activated by a low. Also when S and R are activate
by a high

13. describe the steering capability of a J-K flip-flop when J and K are high
when J and K are low, and when. J is high and K is low, and when J is low
and K is high
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Flip-Plops and its 14.describe what happens to a flip-flop in set condition (assume no 3-K inputsApplication when a high trigger is applied and when a low trigger is applied
(cont'd.) 15.identify the number of flip-slops required for a "three-bit", a "four-bit",

and a"five-bit" word length
16.define a register
17.identify the maximum decimal number for a "three-bit", "four-bit", and

"five-bit" registers
18.write one purpose of a register
19.describe what is meant by parallel transfer
20.define most significant bit and least significant bit
21.define what is meant by serial transfer
22.describe what is meant by feedback and how it is used in the "A" and "B"

register

23.describe the operation of the three-state register
24.describe the operation of the ripple counter
25.describe the operation of the synchronous counter
26.desctibe the operation of the ring counter
27.describe the operation of the module counter
28.describe the operation of the up-down counter

Decoders and
Encoders

1.31

The student will learn the various lode conversion, for example, encoding from
decimal to binary or for decoding from binary to decimal. Examples of the
various codes are 8-4-2-1 or BCD code, Excess-3 code, gray code, ASCII code,
etc. In addition, the student will learn logic circuits for decoding binary
information to perform certain operations within the computer.

When given a written test, the student must be able to properly:

1. define the 8-4-2-1 code or BCD code
2. define the Excess-3 code
3. define the gray code
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Decoders and
Encoders (cont'd)

Radio Repair
and Alignment

133

4. define the ASC II Code
5. define the term "reflective code"
6. list the major use of the gray code
7. connect gray code to binary
8. convert binary to gray code
9. name three chip's name of 7400 series will decode from BCD to decimal
10. define and explain the terms of multiplexer and demultiplexer
11. explain the "code conversion"
12. define the terms "enabled" and "disabled"

13. explain the difference between an encoder and a decoder

14. design a logic circuit to convert from the excess-3 code to the 8421 code

The student will develope knowledge and troubleshooting skills for servicing

a typical A.M. or F.M. transistorized superheterodyne radio receiver.

When given a written test, the student must be able to properly:

1. Telmtify the frequency spectrum of the A.M. and F.M. broadcast band.

2. List two disadvantages of the tuned radio frequency (TRF) radio receivers.

3. identify the normal range of audio frequencies.

4. Define a superheterodyne radio receiver.

5. Draw and label a block diagram of a superheterodyne radio receiver to

include the following blocks:

a. antenna
b. r-f amplifier

c. mixer
d. local oscillator

e. I-F amplifier

f. detector

g. automatic gain control (AGC)

T

S-PS
11

11

It

PS
11

S-PS
01

/I

PS

S-PS

S -PS

134



CURRICULUM ARTICULATION

CLUSTER

. WIT OR SKILL
TITLE

Radio Repair
and Alignment
(coned)

135

PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T Terminal
I Interim

LEVEL
S Secondary

PS Post-Sec.

h. audio drive
i. audio output
j. speaker
k. power supply

. Explain what is meant by the "sensitivity" of a radio receiver.
7. Explain what is meant by the "selectivity" of a radio receiver.
B. Describe the purpose of the r-f amplifier.

Describe the purpose of the local oscillator.
L0. Identify by name when two frequencies are beated together.
11. Identify the four signals produced in the mixer stage when given an r-f

signal.

12. Identify the intermediate frequency (I-F) for AM superheterodyne radio
receivers.

13. List the two functions of the detector stage.
14. Describe the purpose of the automatic gain control (AGC) circuit.
15. Describe the function of the audio driver stage.
16. Describe the purpose of the audio output stage.
17. Describe the purpose of the speaker.
18. Describe the purpose of the power supply.
19. Describe how a permanent magnet speaker operates.

20. Label the parts of a speaker as shown in Fig. 29-1, page 158, in "Basic
Electronics", by Zbar.

21. List three methods of testing speakers.
22. Explain how to measure the impedance of a PM speaker.
23. List three general types of speakers.

24. List two types of audio amplifiers you will normally encounter.
25. List the four modes or classes of operation for amplifiers.
26. Describe the output waveform as compared to the input waveform for each

of the four modes of operation
27. Identify the mode of operation for single-ended audio amplifiers and

push-pull amplifiers.
28. Identify which mode of operation is most efficient and which one is least

efficient.
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29. Describe how to measure the bandwidth of an amplifier and identify the low

and high ends of the bandwidth.
30. Describe how to troubleshoot an amplifier by using a signal tracer

or noise generator.
31. Describe how to troubleshoot an amplifier using the quick-check method

of clicks from the speaker.
32. Describe how to troubleshoot an amplifier using the gain check method.
33. Identify the method or methods of troubleshooting that is used once the

. trouble has been isolated to a stage within the amplifier.
34. Describe the operation of a push-pull amplifier.
35. Define the purpose of an IF amplifier.
36. Identify the four frequencies that are the output of the converter.
37. Identify the IF for a standard AM broadcast receiver.
38. Identify the IF for an FM radio.
39. Describe the characteristics that identify the IF amplifier.
40. Identify the IF bandwidth.
41. Describe why it is necessary to neutralize the IF amplifier stage in

some receivers.
42. Identify the component that fails and causes a common trouble of

oscillations in the IF amplifier.

43. Describe how an IF transformer in transistor radios are tuned..
44. Describe the type of slug generally used in Japanese transistor radios

(that is, a screw head or hex head) and whether it is single-tuned or
dual-tuned.

45. List the three functions of a detector stage.
46. Describe the purpose of the AVC (automatic volume control)curcuit.
47. Identify the -ost common electronic deviceused for detecting the

audio signal.
48. Describe a quick method for checking a possible defective AVC filter

capacitor.
49. Describe a method for checking the gain of IF amplifier stages.
50. Identify the expected base-emitter voltage for a transistor that is

operating properly.
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51. List the three functions of the superheterodyne converter.
52. Explain the purpose of the mixer/oscillator section of the superheterodyne

radio.

53. Identify the frqpency of the oscillator curcuit.
54. List the four basic output frequencies of the converter stage.
55. Identify the portion of the transistor characteristic curve that is

used for mixing the two signals, that is, linear or non-linear portion
of the curve.

56, Describe a method for determining if the oscillator is working.
57. Identify the proper bias for the converter transistor, that is, the

base-emiter voltage.
58. Describe what is meant by Tracking.
59. Explain what is image frequency
60. Describe briefly what is meant by receiver alignment.
61. List the three sections that are aligned in a transistor AM superheterdyne

receiver.

62. Describe the procedure for aligning the IF section of the AM receiver.
63. Identify a cause for the receiver to oscillate during IF alignment.
64. Identify what the signal generator strength sould be when aligning

the IF section.

65. Identify the position of the volume control when aligning the IF section.
66. Describe why the oscillator variable capacitor or coil is shorted when

aligning the IF section.

67. Describe the procedure for adjusting proper tracking of the local
oscillator and RF input signal.

68. Explain what is meant by tracking.
69. Identify at which end of the broadcast band that trimmer (small capacitors

adjustments are made.
70. Identify at which end of the broadcast band that oscillator coil and

antenna coil adjustments are made.
71. Identify the normal bandwidth of a transistor AM and FM superhet

IF section.

72. List the steps in a logical approach to troubleshooting.
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73. Identify possible faulty sections of an AM superhet radio when given
a trouble.

74. Identify troubles associated with weak batteries.
75. Describe how you would use your senses to locate a possible source of

trouble.
---

76. Explain why it is necessary to confirm a problem that was told to you
about a faulty equipment.

77. Identify faulty components when given voltage or resistance readings.
within a stage.

When given a performance test, you'must be able to correctly identify the
trouble in a superhet AM receiver within a reasonable time (established by
the instructor). You will be furnished with a "bugged" AM superhet receiver
and necessary test equipment.

Your grade for the above will be based on:

1. Logical approach to problem.
2. Correct use of test equipment.
3. Neatness.
4. Time you took to isolate the problem.
5. Summarizing to the instructor your reasons for taking the approach you

did and how you were able to isolate the problem.

The student will develope knowledge Kid troubleshooting skills for servicing
black and white and color television receivers.

When given a written test, the student must be able to properly!

1. Draw a block diagram of a typical black and white television receiver to
include the following:

a. antenna
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b. r-f amplifier
c. mixer and oscillator
d. video and sound IF amplifiers
e. video detector
f. automatic gain control
g. video amplifiers
h. 4.5 MHz Sound Amplifier
i. FM detector
j. Audio amplifier

. h. speaker
1. image tube
m. syne separator
n. syne amplifier
o. AFC system
p. horizontal oscillator
q. horizontal output amplifier
r. horizontal deflection coils
s. H.V. power supply
t. L.V. power supply
u. vertical oscillator
v. vertical output amplifier
w. vertical deflection coils

. Describe briefly the purpose of each of the above blocks.

. Draw a master black diagram of a color television receiver to include
the following blocks:
a. antenna
b. R.F tuner
c. video IF
d. sound IF and Audio
e. video detector and amplifier
f. syne separators and AGC
g. vertical and horizontal deflection and H.V.

OBJECTIVE TYPE
T Terminal
I Interim

LEVEL
S Secondary

PS Post-Sec.
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h. color syne
i. chrominance circuits
j. tri-color picture tube
k. convergence system

4. Describe briefly the purpose of each of the above blocks.
5. Describe the following alignment procedures:

a. video IF alignment
b. sound IF alignment
c. 4.5 mhz trap adjustment in the video section
d. FM discriminator or ratio detector in FM sound system.
e. RF tuner alignment
f. chrome alignment

6. Describe the following adjustment procedures:
a. color purity
b. gray scale
c. static-dynamic convergence

When given a performance test, the student must be able to properly trouble-
shoot and repair a black and white television receiver. He must localize
eight of the following set of troubles:

a. No raster, sound present.
b. Loss of vertical deflection.
c. Blooming raster.
d. White vertical lines or horizontal foldover..
e. Vertical nonlinearity.
f. Pie-crust effect.
g. Keystoning.
h. Insufficient width and height.
i. Vertical syne failures.
j. Horizontal ?notability.

I
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k. Weak or missing video.
1. Failures in low voltage power supply
m. Sound failure.
n. Video misalignment.

Your grade for the above will be based on:

1. Logical approach to problem.
2. Correct use of test equipment.

3. Neatness.
4. Time you took to isolate the problem.
5. Summarizing to the instructor your reasons for taking the approach

you did and how you were able to isolate the problem.

The student will learn the characteristics, operation, applications, and
design of the three basic multivibrator curcuits, namely, the astable,
monostable and bistable multivibrator circuits, plus the Schmitt trigger
circuit. In addition, he will learn to calculate the pulse recurrence
frequency (PRF) and pulse width for the above circuits. He will learn
to evaluate the waveforms at various points in the multivibrator and
Schmitt trigger circuits.

When given a written test, the Audent must be able to properly:

1. List the three basic multivibrator circuits by their formal names.
2. Provide the nicknames for the above in order.
3. Identify which multivibrator does not require an external signal to

operate.
4. Identify the multivibrator that is used extensively in computers as

counters or for storing binary information.

5. Identify the multivibrator that has one stable state and a quasi-
state (will return to its stable stage after a period of time).

I
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6. Identify which multivibrators require an external signal to operate.
7. Identify the output waveform of multivibrators.
8. Identify how many stable states a bistable multivibrator has.
9. Describe how a schematic diagram of a multivibrator 'oscillator is

normally recognized.
10. Describe the operation of each of the three multivibrator circuits.
11. List at least two uses for the astable and monostable multivibrator.
12. Describe the operation of the Schmitt trigger curcuit.
13. List at least two uses of the Schmitt trigger circuit.
14. Calculate the currents and voltages of any of the three multivibra-

tors and/or a Schmitt trigger when given circuit parameters.
15. Calculate the low and high trigger points when given circuit

parameters of a Schmitt trigger circuit.
16. Calculate the pulse recurrence frequency (PRF) and pulse width of

an astable multivibrator when given circuit parameters.

The student will learn the characteristics of the various circuits
used for waveshaping such as:

1. RC circuit as high pass or low pass filter with respect to sinu-
soidal, step-voltage, pulse, square wave, ramp, and exponential
input signals as well as RL circuit used as high pass or low pass
filters.

2. Differentitor and integrator circuits.
3. Series and parallel RLC peaking and ringing circuits.
4. Diode clippers (positive and negative or combination of positive

and negative) circuits.
5. The peak rectifier circuit.
6. The positive and negative clamper circuits.

When given a written test, the student must be able to properly:

1. Define step. pulse. sauare wave. ramp and exponential waveforms.
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2. Identify the RC high pass circuit.
3. Identify the RC low pass circuit.
4. Identify the RL high pass circuit.
5. Identify the RL low pass circuit.
6. Analyze the response to step, pulse, square wave, ramp, and exponen*

tial waveforms to RC, RL and RLC circuits.
7. Explain the differentiator circuit.
8. Explain the integrator circuit.
9. Define the risk time and fall time.

10. Calculate the rise time.
11. Understand the result of time constant in comparison to the period

of the input signal.
12. Use the integrator in analog computer application
13. Define the critically damped, underdamped, and overdamped in RLC

circuit.
14. Explain the difference between "peaking circuit" and "ring circuit".
15. Draw a simple diode clipping circuit.
16. Draw a simple clampping circuit.
17. Draw a simple peak-detector circuit.

18. Explain the unique feature of the amplifier used as waveshaping.
19. Explain the effect of the amplifier gain control.
20. Explain the purpose of a limiter circuit.
21. Explain why a diode is ideally suited as a limiter
22. List two ways a diode can be connected in a limiter circuit.
23. Define the rise or fall time of a pulse.
24. Define pulse duration.
25. Draw a schematic of a RC differentiator circuit showing the input

square pulse and output wave form.
26. List a requirement of a differentiator in respect to time constant.
27. Calculate the size of the capacitor in a differentiator when given

pulse width and size of the resistor.

28. List three uses of a differentiator.
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Wave Shaping Circui s
(coned) 29. Draw the sawtooth wave form and identify the rise and fall time of

it.

30. Identify another name used for the sawtooth generator.
31. Draw a simple schematic of a sawtooth generator using a neon lamp.
32. Explain the operation of a sawtooth generatul.-.

33. Identify what-else could be used instead of a neon lamp for a
sawtooth generator.

34. Explain how the frequency can be varied in a sawtooth generator.
35. List two practical uses of a sawtooth generator.

Printed Circuit
Boards

153

The student will learn the characteristics of printed circuit boards;
precautions when installing or removing components to PC boards;
proper solder methods; identifying and repairing hairline cracks; and
proper layout and making PC boards.

When given a written test, the student must be able to properly:

1. define a printed circuit board
2. define a module
3. define discrete components
4. define an integrated circuit (IC)

. explain the difference between a monolithic and hybrid
integrated circuit

. identify an important precaution when removing or installing
compoents on a printed circuit board

. list at least four rules when working with printed circuit boards
8. identify type of solder recommended for printed circuit boards

. explain a proper method for soldering components to a printed

circuit board
10. explain two methods for identifying a hairline crack in a conductor

of a nrintad circuit board
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11. list two methods for repairing hairline cracks in a conductor cf a

circuit board
12. explain a method for making printed circuit boards.

When given a performance test, the student must be able to properly
remove and install five components on a printed circuit board. The

grade will be based on neatness and professional appearance of work
plus using proper procedures.

When given a performance test, the student must properly layout a printer
circuit when given a power supply; or amplifier, or oscillator schematic

diagram. From this layout, he must construct a printed circuit board.

The student grade will be based on:

a. neatness of work
b. accuracy of work

c. proper design procedures

d. proper solder connections
e. "does it work"

The student will learn the two categaries of integrated circuits,
namely the hybrid and the monolithic IC; the differences between SSI,
MSI, LSI; and the characteristics of linear integrated circuits and
the digital integrated circuits and their applications.

When given a written test, the student must be able to properly:

1. define an integrated circuit
2. list the advantages of integrated circuits

3. list two types of integrated circuits, as classified by method

of fabrication
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Integrated Circuits 4. list the three standard packages of IC's

and ite Application 5. explain how the pin numbers are identified on the dual-in-line

(coned) package

6. list three characteristics of IC's
7. explain propogation delay
8. list four families of digital logic circuits

9. identify RTL, DTL, and TTL logic circuits

10. explain the terms: subtrate, epitaxial layer, depletion-layer,
hybrid, monolithic, SSI, MSI, and LSI

11. describe briefly the differential amplifier

12. describe briefly the operational amplifier

13. draw the circuit symbol for operational amplifier

14. define the open loop voltage gain of an operational amplifier

15. define the closed loop voltage gain of an operational amplifier

16. describe the characteristics of an operational amplifier

17. define the inverting input and non-inverting input

18. explain the voltage follower

19. calculate the voltage gain of the inverting amplifier and

non-inverting amplifier

20. draw the circuit that uses the operational amplifier as integrator

and differentiator
21. explain the terms such as slewing rate, input offset voltage,

input offset current, common-mode rejection
22. name and explain three linear IC RF amplifiers

23. name and explain three linear IC audio amplifiers
24. name and explain three linear IC IF amplifiers
25. name three IC voltage regulators

26. explain the single-ended input/output and double-ended input/output
for the differential amplifier

27. explain the basic phase-locked loop system

157.
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Wire Wrapping

Central Process())
Unit

The student wil" develop knowledge and skills in wire wrapping techinqueE
to include unwrapping.

When given a written test, the student must be able to properly:

1. Explain what wire wrapping is.
2. Explain why wrapping is used.
3. Identify the shape of the terminals used in wire wrapping.
4. Explain why the wire wrapping terminals are shaped as they are.
5. Identify the size of wire commonly used in wire wrapping.
6. List two types of wire wrapped connections.
7. List four advantages of wire wrapping.
8. List the four operations in making solderless wire-wrapped

connections.
9. Identify a spiral wrap, an over-wrap and an open wrap.

10. Identify how many turns of wrap is recommended.

When given a performance test, the student must be able to properly
wire-wrap a chip that will be providedto him and be able to test it to
see if it is good or bad.

The grade will be based on neatness of work and quality of the wire-
wrap. Points will be taken off if the following conditions exist:

a. over wrap
b. spiral wrap
c. open wrap
d. insufficient turns
e. pigtail

The student will learn the function of arithmetic logic unit (ALU) and
associated control unit.
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Central Processor When given a written test, the student must ;)e able to proper3y:
Unit
(coned) 1. Add binary numbers and check the answers by converting binary to

decimal.
2. Identify a gate that is called a quarter-adder.
3. List the four rules of binary addition.
4. Identify the inputs and outputs of a half-adder.
5. Draw a logic network of a half-adder.
6. Draw a block symbol of a half-adder.
7. Explain the limitation of a haof-adder.
8. Explain what a full-adder is capable of doing.
9. Draw r block diagram of a full-adder with its three basic components.
0. Draw the block symbol of a full-adder with inputs and outputs labeled
1. Draw the logic network for a full-adder.
2. List the essential components of the serial adder network.
3. Describe what the most significant bit represent when subtracting

numbers.

4. Describe how the l's complement of a number is formed.

5. Describe how the 2's complement of a number is formed.
Convert positive and negative binary numbers (up to 15) to the l's
complement using 5 bits with the MSB as the sign bit.
Convert positive and negative binary numbers (up to 15) to the 2's
complement using 5 bits with the MSB as the sign bit.
Perform subtraction of binary numbers (up to 15) using l's
complement.
Perform subtraction of binary numbers (ip to 15) using 2's
complement.

. Multiply binary numbers by adding the multiplicand the number of
times as given by the multiplier.

1. Describe in general terms how multiplication by addition and
counting down is performed.

161 2. Explain why the B register be a shift around register when given a
diagram of the multiplier network.
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Central Processor
Unit
(cont'd)

Memory Units
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23. Explain the purpose of the three input NAND gate (N8) when given

a diagram of the multiplier network.

24. Divide binary numbers when given a dividend and a divisor.

25. Explain in general terms how division by subtraction and counting-up

is performed.

26. Identify the section of a computer that performs the mathematics as

accomplished in the experiment.

27. Describe in general terms the multiplication by adding and shifting

procedure.

28. Multiply binary numbers by adding and shifting to left method.

29. Draw and explain the logic network for a parallel adder

30. Trace and explain the code conversion of data entering the CPU when

given a logic diagram.

31. Distinguish the difference between the inclusiver "OR" and the

exclusive "OR" gates.

32. Construct a half-adder when given a breadboard, appropriate chip,

indicators, and power supply.

33. Construct a full-adder when given the necessary equipment.

34. Construct an adder/subtractor when given DTL gates and necessary

equipment.

35. Construct a R-bit comparator using 7400 TTL chip (Quad, 2 input

NAND Gate) and necessary equipment.

36. Construct a R-bit comparator using 740R TTL chip (Quad, 2-input

NOR gate) and necessary equipment.

37. Describe the.function of various registers such as: accumulator,

memory address register, memory buffer register, etc.

38. Describe the timing sequence in a given minicomputer.

39. Describe the functions of timing.

40. Read a timing flow diagram.

The student will learn the two different types of memory units,

namely random access memories (RAMS) and read-only memories (ROMs), as
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well as the different forms to store data and instructions, such as
magnetic cores, magnetic tapes, magnetic disks, magnetic drums, paper-
punched tape, punched cards, semiconductor memory integrated circuits,
etc.

When given a written test, the student must be able to properly:

1. Name two advantages and disadvantages of punched cards, magnetic.
core, C/MOS read/write, and PROM memory.

2. Describe briefly how information is written into magnetic cores.
3. Describe briefly how information is read from magnetic cores.
4. Explain what is meant by "destructive" readout.
..,. Explain the difference between static and dynamic memory.
6. Illustrate how magnetic cores are used to store binary information.
7. Define the "switching time" of a magnetic core.
8. Define the term "access time."
9. Describe the function of the Memory Address Register.

10. Describe the function of the memory buffer register.
11. Define the term "memory cycle."

.

2. Explen what is meant by coincident-current or half-select current.
3. Connect components and core windings for a clear/write cycle when

given the following core windings and components in block diagram:

a. Memory Address Register
b. Cote driver
c. Drive, inhibit, and sense windings
d. Sense amplifier
e. Inhibit driver
f. Memory Buffer Register
g. Control C'.rcuit

h. Timing cuain

T I S -PS

I

11

11

11

11

S -PS

166



:45.

CURRICULUM ARTICULATION

CLUSTER

. UNIT OR SKILL
TITLE PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T = Terminal
/ = Intarim

LEVEL
S = Secondary

PS = Post-Sec.

Memory Units
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.and A/D
Converters
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14. Connect component and core windings for a read/restore cycle when
given the following core windings and components in block diagram:

a. Memory Address Counter
b. Core driver
c. Drive, inhibit, and sense windings
d. Sense amplifier
e. Inhibit driver
f. Memory Buffer Register
g. Control circuit
h. Timing chain

Explain what
read/restore
Explain what
read/restore
Explain what
read/restore

happens and why when the read pulse is lost during a
cycle.

happens and why when the clear pulse is lost during a
cycle.

happens and why when the write pulse is lost during a
cycle.

The student will learn the operation of digital-to-analog (D/A) and
analog-to-digital (A/D) conversions.

When given a written test, the student must be able to properly:

1. Explain what is a digital-to-Analog converter.
2. Define digital signal.
3. Define Analog signal.
4. Explain why it is necessary to have a digital-to-analog converter.
5. Calculate the output voltages of a given D/A converter.
6. Draw a block diagram of a sophisticated D/A converter.

7. Describe the purpose of the Level Amplifiers in a D/A converter.
8. Describe the purpose of the operational amplifier in a D/A

converter.
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D/A and A/D
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Minicomputer
Programming For
Technicians

169

9. Explain why an analog-to-digital convener is used.

10. Provide another name for A/D converters.

11. List two catagories of A/D zonverters.

12. Identify a type of A/D converter used to digitize shaft rotation.

13. Name the type of code used to digitize the shaft rotation.

14. Draw a block diagram of a simple A/D converter and identify each

of the three blocks.

15. Explain how an ,i;D converter operates.

The student will learn the minicomputer programaing concept, flow-

charting, data and_ instruction formating, machine language programming,

and assembler language programming.

When given a written test, the student must be able to properly:

1. Explain the following terms:

a. accumulator

b. link

c. program counter

d. instruction register

e. major state generator

f. memory buffer register

g. memory address register

2. Describe the

input/output
instru :tions.

3. Explain what

4. Explain what

5. Explain what
6. Explain what

three general types of computer instructions, namely

instructions, micro instructions, and memory reference

is meant by Mnemonic Coding.

is symbolic language.
is machine language programming.
is assembler language programming.

I

T

I

S -PS
11

S -PS

S -PS

PS

S-PS
11
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47.

CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE PRFORMANCE OBJECTIVE

OBJECTIVE TYPE
T = Terminal
I = Interim

LEVEL
S = Secondary

PS = Post-Sec.

Minicomputer
Programming For
Technicians
(coned)

Diagnostic Testing

171

. Explain the "operation code" and "operand".
. Explain the purpose of "current page", "0 page", and "indirect

addressing" as part of the memory reference instruction (MRI).
9. Explain "autoindexing".

10. Explain program branching.
11. Explain the purpose of the "RIM loader."
12. Explain the purpose of the "BIN loader."
13. Describe the purpose of the "source program".
14. Describe "object program".
15. Explain "subroutine".
16. Explain "label".
17. Describe the two instructions, formats, namely MRI and Micro-

instructions.

18. Describe pseudo operators.

When given a performance test, the student must be able to properly:

1. Write a simple machine language program.
2. Write a simple assembler language program.
3. Use the programmer's console to manually load and check a program.

4. Use the ASR-33 teletype console to load and check a program.

5. Use the paper punched tape to load and check a program.

The student will learn the techniques of using a logical approach to
maintaining and troubleshooting a computer. He will develop a skill in
using diagnostic programs for isolating troubles to a specific area.

When given a written test, the student must be able to properly:

1. List at least five initial checks to be taken in case of difficulty

with computer operation.

I
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11

11

11

I

11

11

11

11

11
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CURR:CULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T = Terminal
I = Interim

LEVEL
S = Secondary

PS = Post-Sec.

Diagnostic Testing
-(coned)

173

2, List two least reliable portions of a computer that can be readily
checked.

3. List five thought processing questions a technician asks himself
when analyzing computer difficulties.

4. Identify a method that can be used if the program is short and
simple for troubleshooting a computer problem.

5. Identify the term used when the computer is used to help localize a
problem with the computer.

6. List two specific purposes a diagnostic program is generally used
for.

7. List five diagnostic programs that can be used to check computer
operation.

When given a performance test, the student must be able to properly:

1. Troubleshoot a faulty operation by:

a. displaying core and comparing wits program sheet for short
programs.

b. performing a clump and comparing with program sheet or format.
c. checking program counter for proper start of program.
d. checking control and switches for proper positions
e. checking data values for proper entering.
f. checking proper entry modes for supplying data to computer
g. checking the validity of program.
h. checking 'indicator lamp filaments for proper operation
i. checking power supply for correct voltage levels
j. analyzing a read-out pattern that will localize the trouble to

a portion of the computer

2. Use diagnostic programs to isolate the problem to an area.
3. Once the problem is isolated, use a volthometer, or oscilloscope,

or pulse generator, or logic probe, or a logic clip to "pin-point"

S -PS

S -PS

11

11

11

11

11

11

11

11

11
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CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE PERFORMANCE OBJECTIVE

Diagnostic Testing the problem using manufacturer service literature such as logic diagrams,

(cont'd) the theory of operation, the self-check procedures, and timing diagrams.

FCC Rules

175

The student will learn the basic laws (elements 1 & 2) of the Federal

Communication Commission (FCC) rules and regulations. In addition, he

will learn tower marking and lighting, technical operation and remote

pickup broadcast stations.

When given a written test, the student must be able to properly:

a. Identify where and how are FCC licenses and permits obtained.

b. State who may apply for an FCC license.

c. Describe what messages and signals may not be transmitted.

d. State whether an operator amy deliberately interfere with any radio

communication: or signal.

e. Identify type of communication that has top priority in the mobile

service.

f. List five reasons or grounds for suspension of operator license.

g. Describe the penalties involved for violating a provision of the

Communications Act of 1934 or a Rule of the FCC.

h. Explain what is meant by "harmful interference".

i. Explain what happens when an operator shouts into a microphone.

j. Explain where an operator may find the specifications for obstruc-

tion marking and lighting (where required) for the antenna towers

of a particular radio station.

k. State who is responsible if an operatqr permits an unlicensed person

to speak over his station.

1. Identify the height above ground that determines if an antenna

has to 1,2 painted.

m. Identify the height above ground that determines if an antenna has

to be lighted.

OBJECTIVE TYPE
T = Terminal
I = Interim

I

T

LEVEL
S = Secondary

PS = Post-Sec.

S -PS

S -PS

S -PS
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CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T = Terminal
I = Interim

LEVEL
S = Secondary

PS Post-Sec.

FCC Rules
(coned)

177

n. Describe the inspection procedures for antenna l'ghting.
o. Explain how the operating power is determined by using the direct

method.
p. List the percentage abovs and below the licensed power that shall be

maintained.
q. Describe how antenna resistance and reactance is determined.
r. List the low and high percentage of modulation that a station should

maintain.
s. Describe the power limitations for .1 licensed remote pickup

broadcast station.
t. List seven basic data that shall be recorded by the licensee of a

remote pick-up broadcast base or mobile station in his required
operating log.

u. Identify the type of FCC license required to service and maintain
a Citizen Band (CB) radio.

I

tl

It

S -PS

It
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THE ARTICULATION OF SECONDARY AND POST-SECONDARY

VOCATIONAL EDUCATION PROGRAMS

VOCATIONAL SKILL AREA: HEALTH OCCUPATIONS EDUCATION

PARTICIPANTS: JUDITH MACULIELICZ, STEVENS HIGH SCHOOL, CLAREMONT, "H
STAFF - NEW HAMPSHIRE VOCATIONAL-TECHNICAL COLLEGE,

CLAREMONT, NH

WORKSHOP DATES: JUNE 27, 1977 - JULY 1, 1977
.6ENE STATE COLLEGE, KEENE, NH

Activities supported by the N.H. State Department of Education - Vocational

Technical Division under the authority of Section 5'33 of the Education

Professions Development Act.

SECT ION IV
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HEALTH OCCUPATCNS - JOINT STATEIS;;T: SECONDAR: AND PCST-SMONDARY

Due to State and National licensure and creditation regulations of the various
health occupations that must be met in most instances, a Health Occupations
Edition student on the secondary level will be prohibited from entering a
parLcular Health Occupations program directly from high school with advanced
standing. An example of this is the NHVTO Advanced Standing Policy - Nursing
Program, The skills and knowledge a secondary student would possess could not
receive credit for these directly uut of high school until such time as the
State and VatioLal Deculatory Boards examine their policies in relation to the
secondary programs to bring about a consistency in the units of instruction
and be approved by the various Boards.

(example attached)
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11/75

HAMPSHIn VOCATIONAL-TECHNICAL COLLEGE

GLAREIORT

ADVANCED STANDING POLICY

TO BE ADMITTED IIITH ADVANCED STANDING TO THE NURSING PROGRAM

THE APPLICANT MUST:

1. Submit an official application with a high school
transcript or evidence of satisfactory equivalency
certificate.

2. Transcripts and an evaluation report must be sub-
mitted by the applicant who has had previous
nursing education in a state approved program and
be recommended in writing by the director of the
school.

3. Attend a personal interview.

4. Submit, upon acceptance, on an official college form
a physician's report of satisfactory health.

5. Transfer of Credit: Students may transfer credits
earned elsewhere to the nursing program. It is the
students' resnonsibility to furnish the college with:

(1) Transcripts of work completed elsewhere.
(2) Catalogs from institutions attended with

course descriptions for vthich transfer credit
is sought. Generally, grades of "C3 or
better in courses equivalent in nature and
content to the nursing program offerings will
be accepted.

6. Credit by Examination: A student may challenge a
course which she has ha", previously, by requesting
and comple-ti.ng the examination which covers the in-
structio- a material of that course. Course outlines
will be given the applicant prior to the examination
for each course to challenged.

7. Clinical experience competencies will be evaluated by
the nursing faculty.

3. A minimum of 50% credit must be earned at the college.

9. Notification of admissions decision will normally be
sent within thirty days, by the Dean of Students,
after all admission requirements have been met.

10. Placement in the nu-rsing program will be determined
after 5, 6, and 7 have been completed.
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EXPLANATION OF OBJECTIVES AND CHART

The objectives and chart included in this package represent those health
occupations which were identified as possible areas of articulation. In

some areas, the units are identified rather than the specific skills, which
were unavailable.
The objectives written are intended as terminal objectives, rather than in-
terim, as will be noted in other curriculnm clusters. It is the intent of
the author (instructor) to make additions to the chart as objectives are
formulated.



1.

CURPICULUM ARTICULATION

UNIT OR SKILL
TITLE

CLUSTER

PERFOICIArCE OBJECTIVE

OBJECTIVE TYPE
I Terminal
I Interim

LEVEL
S Se-.ondary

PS Post-Sec.

Orientation to
Health Care
Occupations
and Agencies

Employment in
Health Occupa-
tions Educatio

Medical Ter-
minology I

Alletomy and

Plysiology

1.85

Given resource information about the health field, the student will demon-
strate knowledge of many of the 200 health occupations available to him/her.

List and describe ten health occupations of his/her choice and five :'uties
of each. .

Submit a written research report of a health career, as specified by the in-
structor._

The student, following classroom demonstrations and discussions will:
1) identify the eJMMOR human characteristics that employers tend to look for

in job applicants in the health field, to the instructor's satisfaction;
2) compere the kinds of skills people need to have before they can be hired,

to the kinds of skills employers expect to be learned on the job accor-
dinc to instructor's directions;

3) demonstrate the fundamental techniques that employers use when inter-
viewing job applicants to the instructor's direction;

4; demonstrate poise, articulateness, aril confidence during a simulated job
interview, to the instructor's satisfaction;

5) identify the skills they possess that may he saleable in their health
community, to the instructor's specifications.

Given a list of medical terms (incluOing prefixes, roots, suffixes and abbre-
viations), and their definitions, the student will match the term with the
correct definition with 95% accuracy.

Given rvadin5 assignments and classroom discussion, the student will be able
to, with 90q accuracy, use correct medical terminology, in the following
ten systems: Integumentary, Muscular, Siceletal, Digestive, Respiratory,
Circula\:ry, Excretory, Reproductive, Nervous and Endocrine.

cont' d.

T

I
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2.

CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKI:
TITLE

PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
I = Terminal
I as Interim

LEVEL
S = Secondary

PS = Post-Sec.

Anatomy and

Physiology
(cont'd)

Introduction
to Microbiol-
ogy

Nutrition -
Intro to Diet
Therapy

187

Given rending ass.gnments and classroom discussion, the student will, with
90% accuracy:
1. list major body systems;
2. define functions of each major body system;
3. describe structures in each major body system;
4. define the parts of a cell;
5. define tissue, organ and body system;
6. describe function of cells, tissues and organs;
7. write or state orally causes, symptoms, treatments and prevendon of

common illnesses, disorders and diseases.

Given reading assignments and classroom discussions, the student will demon-
strate the fundamental aspects of microbiology.

Civen reading assignmer'-s and classroom discussions, the student will identi
fy and draw to the instructor's satisfaction:
A. 1. protozoa; 2. yeast; 3. molds; 4. bacilli; 5.parasites; 6. viruse
B. Describe in writing at least three methods of destruction;
C. List at least four diseases caused by harmful microoreanisms;
D. Explain orally how diseade-causing microorganisms are transmitted;
E. Describe in writing body defenses auinst common harmful microorganisms.

Following textbook assignments and classroom discussions, the student will
demonstrate to the instructor's satisfaction basic nutrition and the funda-
mentals of diet therapy.

Follwing textbook assignments and classroom discussions, the student will:1. list the basic four food groups;
2. identify water-soluble and fat-soluble vitamins Pnd minerals;
3. write a one-day balanced diet for a fat-controlled, low salt, diabetic,

and a lOCOcalorie diet (see Health Care Skills for specific activities.)

cont'd.

I

I

I

I

I

I

I

T

I

I

I

I

S-PS
S-PS
S-PS
S-PS
S-PS
S-PS

S-PS

S-PS

S-PS
S-PS
S-PS
S-PS

S-PS

S

S

S

S 188



I ladIMPIPM

CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

Nutrition -
Intro to Diet
Therapy

(cont'd)

Interpersonal
Communication

a. Ethics

b. Telephone
usage

c. Human
bel-avior

Developmental
Psychology

40.

189

PERFOR!ik.:CE OBJECTIVE

OBJECTIVE TYPE
T 21, Terminal

Is Interim

LEVEL
S 21, Secondary

PS III Post-Sec.

4. describ, in writing how' nutritional needs vary under specific disease
:..nditio,s as relatF' to the above diets, with 90% accuracy.

Tie studen.; will demonstrate a beginning knowledge of Interpersonal Communi-cations to the satisfaction of the instructor.

The student will list eight personal qualifications that a health worker
must strive to attain to be effective in working with and for people.

The student will demonstrate correct telephone usage in a health facility
to the instructor's satisfaction.

Following textbook assignments and classroom discussions, the student will:1. define and explain patterns of behavior as given by the instructor;
2. describe in writing how illness mfy affect a patienet: behavior, to the

instructor's satisfaction.

The student will, to the instructor's satisfaction:
1. discuss the role of theory in developmental psychology with particular

reference to the goals of psychology and all science.
2. describe the croup of psychodynamic theories in terms of their view of

conflict and its role in development;
3. name the two major clasaes of determinonts that influence human develop-ment.

I

T

I

I
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T

S

C

S-PS

S
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CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

Medical
Asepsis

Equipment and
Maintaining th
Patient's Unit

Positioning &
Body Mechanics

191

PERFORnANCE OBJECTIVE

NURSING FUNDAMENTALS I - (HEALTH CARE SKILLS)

Upon completion of this unit, the student will care for patients requiring
medical asepsis by demonstrating correct handwashing techniques.

Each student will:
1. demonstrate correct handwashing technique as demonstrated by instructor,

with 100% accuracy;
2. demonstrate the following with 95% accuracy using correct medical termi-

nology: a. concurrent cleaning and disinfection of patient unit;
b. stripping and making up the cleaned unit;

take a written test with 90% accuracy.

Upon completion of this unit, the student will make beds that are neat,
wrinkle-free and adapted to the needs of the patient; position beds appropri-
ately; explain use of equipment for safety and comfort of the patient and
using correct terminology when returning demonstrations.

Givep necessary linens and supplies, each student will:
1. demonstrate with 100% accuracy, the making of a closed, open and occupied

bed;

2. make bed adjustments for placing a patient in shock, semi-fowlers, and
knee -patch bed position;

3. explain purpose and position the following equipment on the bed: foot-
board, bed rails;

4. take a written post-test.

Upon completion of this unit, the student will apply proper techniques in
positioning, moving and transporting patients. The student will use proper
personal body mechanics and maintain proper body alignment for the patient.
The student will also use appropriate terminology and identify a list of
equipment with its purpose(s).

cont'd.

OBJECTIVE TYPE
T Terminal
I ss Interim

T

I

I

I
I
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I

T

LEVEL
-S im Secondary

PS = Post -Sac.
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5.

CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

PERFORMANCE OBJECTIVE

NURSING FUNDAMENTALS I - (HEALTH CARE SKILLS)

OBJECTIVE TYPE
T - Terminal
I Interim

LEVEL
S It Secondary

PS go Post-Sec.

Positioning &
Body Mechanics

(cont'd.)

Patient
Clear. Jnes:

ta

193

Using correct body mechanic:, rind cppropriate terminology, each student willdemonstrate to the instructor's satisfaction:
1. lifting a patient in bed;
2. placing a patient in: dorsal, recumbant, prone, Sim's, Fowler's and Litho-tomy position;
3. place patient in sitting, dangling rnd standing positions;4. place patient in wheelchair;
5. move patient with assistance, from bed to stretcher and back to bed;6. match with 90% accuracy, a list of equipment and its purpoef(s).

Upon corrpletion of this unit, the student will give a complete bed bath,shower and assist patients with a partial bed bath, shower or tub bath.The student will assist the patient with good personal hygiene, skin care andmanagement in prevention of decubiti.

Using proper safety measures, each student will demonstrate the followingwithout error:
1. give a complete bedbath;
2. prepare and assist patient with partial bedbath;
3. prepare and assist patient taking a shower;
4. shave a male patient;
5. care for fingernails;
6. slvmpoo a bed patient;
7. comb hair;
8. give oral hygiene;
9. give a back rub;

10. give preventive decubitus care.
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6.

CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

PERFOMANCE OBJECTIVE

NURSING FUNDAMITALS I - (HEALTH CARE SKILLS)

OBJECTIVE TYPE
T - Terminal
I sa Interim

LEVEL
S 11, Secondary

PS - Post-Sec.

Vital Signs

Body

Elimination

.10

It

195

Upon completion of this unit, the student will be able to take and record
temperature, pulse, respiration, blood pressure, height and weight - using
proper procedure, safety precaution and terminology. The student will score
at least 90% on a written post test.

1. Each student will correctly demonstrate, with 100% accuracy:
a. taking 2 oral and 1 rectal temperatures and record on graphic sheet;
b. takins ? radi.:1 pulses and respirations and record on graphic sheet;
c. taking an apical pulse;
d. caring for used thermometer;
e. using an aneroid and mercury sphygmomanometer, taking 2 blood pressures

on each instrument to the satisfaction of the instructor;
f. using a clinical scale, take and record weight and height of 1 person.

2. Each student will write with 100% accuracy:
a. two safety factors to be followed when taking temperatures;
b. four .pulse sites given by the instrictor.

Upon completion of this unit, the student will be able to assist the patient
in the process of body elimination, collect and deliver lab specimens of
urine, stool and/sputum, perform a clinitest and acetest and record results,
total I & 0 and record the results.

Each student will demonstrate according to the instructor's satisfaction:
a. perform two urine tests for sugar (clinitest) and =:cetone and record

results with 100% accuracy;
b. assemble equipment, prepare patient and explain procedure for a s.s. enema;
c. total two oral intake and output sheets and records results with 98%

accuracy;
d. write the followinc with 90% accuracy:

1. list conditions when a commode chair can be used;

2. list three kinds of enemas and give reasons for giving each.
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UNIT OR SKILL
TITLE

CURPICULUM ARTICULATION

PERFORnANCE OBJECTIVE

NURSING FUNDAMENTALS I - (HEALTH CARE SKILLS)

CLUSTER

OBJECTIVE TYPE
T Terminal
I a Interim

LEVEL
S Secondary,

PS Post-Sec.

Admission,
--Transfer and

Discharge

Ace Bandages
and Elastic
Stockings

Nutritional
. Needs

IOW

197

Upon completion of this unit, the student will be able to assist with admissiand discharge of patients and help the patient to adjust to the hospital en-vironment.

Each student will demonstrat.. to the instructor's satisfaction:a. admitting a new patient;
b. assisting in transferring a patient to another unit;
c. discharging a patient.

Upon completion of this unit, the student will identify supplies and equip-ment and their application to the patient as demonstrated by instructor in'class.

Civennecessary supplies and materials, each student will ace bandage a footand arm as demonstrated by instructor, with 90% accuracy.

Given necessary supplies, each student will apply an elastic stocking to afellow student to the satisfaction of the instructor.

Upon completion of this unit, the student will record a patient's oral foodand fluid intake and feed or assist in feeding patienta.

Each student will demonstrate the following to the satisfaction of the in-structor:
a. prepare a patient for a meal by helping him/her wash hands and placingpatient in a comfortable position;
b. feed or assist in feeding a patient;
c. ri)ort and record patient's oral fluid and solid intake;
d. check and report amount eaten to charge nurse when collecting trays.

T
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CURRICULUM ARTICULATIO

CLUSTER

UNIT OR SKILL
TITLE

Physical
Examinati-=

Observing, Re-
porting and
Recording

Application of
Heat and Cold

199

. PERFOM:CE OBJECTIVE

krunTyc,. rtninAMENTALS I - (HEkLTR CARE SKILLS)

Upon completion of this unit, the student will assist in the physical exam,prepare necessary equipment for PE and return any and all equipment to itsproper place following sterilization or cleaning.

OBJECTIVE TYPE
T se Terminal

I Interim

LEVEL
S Secondary

PS Post-Sec.

Each student will demonstrate to the instructor's satisfaction:a. draping the patient for physical examination using Sim's dorsal recumbant,
lithotomy and prone positions;

b. explain verbally tje areas pf amatp,u to be examined using the above
po:Aticas;

c. identify orally, with 100% accuracy, the equipment used for a physicalexamination.

Upon completion of this unit, ' he student will report and record TPR, BP, WT,HT and other pertinent information on the patient's chart as demonstrated inclass to the instructor's satisfaction.

Each student will chart with 100% accuracy:
a. 'three TPR's, BP's, WT and HT;
b. subjective and objective symptoms as observed in a demonstrated slmulatioin class.

Upon completion of this unit, the student will prepare and administer heat
and cold treatment as ordered.

Each student will demonstrate to the instructor's satisfaction:a. filling a hot water bottle;
b. filling an ice collar and applying to Chase doll;
c. prepare and assist a patient with a sitz bath;
d. prepare warm, wet soaks and apply to patient.
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CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

pERFOM:CE OBJECTIVE

NURSING FUNDAMENTALS I -(HEALTH CARE SKILLS)

OBJECTIVE TTTE LEVEL
= Terminal S = Secondary

Interim PS = Post-Sec.,

First Aid and
CPR

201

Upon completion of this unit, the student will demonstrate with 95% accuracy
the objectives of the Red Cross rit.ln&rd ulti-Media First Aid and CPR courses.

Each student will:
a. participate in and complete the 8-hour Standard Red Cross Multi-Media FirsAid course and take a written final exam with 90% accuracy,;
b. participate in and complete the 10-hour Red Cross CPR course and complete

the practical exam with 95% accuracy.

NURSING FUNDAMENTALS II.

The student will, to the inrtructor's satisfaction:
a. perform procedures learned in PN 110 properly in the clinical area as

demonstrated;
b. demonstrate and/or explilin the rationale for steps in a procedure;
c. report promptly all significant changes in patient's condition to theproper person;
d. dhart all pertinent information according to hospital policy;
e. adapt care to patient needs at a beginnibg level;
f. gain basic information about the patient's diagnosis and therapeutic actio

of treatm^nt from available sources such as patient's chart, Kardex and
reference books;

g. begin to establish effective interpersonal relationships by developing
communication skills;

h. maintain a safe and therapeutic hospital environment;
i. assist in maintaining proper nutrition;
j. demonstrete professionalism while working in the clinical area;k. practice proper medical and surgical asepsis and discuss principles under-lying actions;
1. prepare and administer medication to a patient accurately, efficiently and

safely;
m. assemble the equipment to be used, prepare the patient and assist both thephysician and patient during examinations;

I

I

S -PS

S-PS

S-PS

202



10.

UNIT OR SKILL
TITLE

Health
Technology

203

CURRICULUM ARTICULATION

. PERFORItArCE OBJECTIVE

NURSING FUNDAMENTALS II. (cont'd.)

CLUSTEk

n. properly irrigate and instill medicathns into a body part or cavity;
o. prepare and administer moist hot and cold compresses, packs and soaks;

state the therapeutic and undesirable effects of heat and cold;
p. prepare a patient for a surgical procedure;
q. assemble the required equipment and assist with the care or the unconscious

patient recovering from anesthesia and provide post-operative care to the
patient fully recovered from anesthesin;

r. asFist with maintaining optimal urinary and bowel elimination;

The student will, to the instructor's satisfaction:

a. name the major factors which have influenced medical trends;
b. identify ways that those trends relate to the development of the medical

team concept;
c. define common medical terms and accurately interpret all the abbreviations

presented;
d. define ethical behavior and be able to evaluate behavior as ethical or

not ethical;
e. recognize the importance of patients'; rights;

f. recognize and allpy first aid principles to common accidents and emer-
gency situations;

g. name potential hazards and list the safety measures for the protection
of patients and personnel in a medical facility;

h.define inflammation and name the cardinal signs and symptoms;
i. identify the co::mnn 6igns and symptoms of the circulatory, gastro-intes-

tinal, nervous, respiratory and urinary systems and skin;
j. explain.typical patient reactions to illness;
k. list special considerations of patients during phases of medical treat-

ment.

OBJECTIVE TYPE
T = Terminal
I im Interim

T

T

LEVEL
S = Secondary

PS. = Post-Sec.

PS

PS
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THE ARTICULATION OF SECONDARY AND POST-SECONDARY
VOCATIONAL EDUCATION PROGRAMS

VOCATIONAL SKILL AREA: POWER MECHANICS

PARTICIPANTS: TIM PETERS, PLYMOUTH AREA HIGH SCHOOL
PLYMOUTH, NH

RON KOZIKOWSKI, NEW HAMPSHIRE VOCATIONAL TECHNICAL COLLEGE,
LACONIA, NH

WORKSHOP DATES: JUNE 27, 1977 - JULY 1, 1977
KEENE STATE COLLEGE, KEENE, NH

Activities supported by the N.H. State Department of Education,
Vocational-Technical Division under the authority of Section 553

of the Education Professions Development Act.

SECTION V
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EXPLANATION OF EMPHASIS AND DEPTH:

STUDY BETWEEN SECONDARY AND POST-SD:C=1C
INTERNAL 0:;21USTION PCWER SYSTEMS PROGRAMS

Utilizing the occupational job titles defined in the secondary and

post-:secondary programs, 13 job titles were identified as containing simi-

lar instructional units by the instructors at both levels. Of these 13

articulated job titles, instructors agreed that the most comprehensive job

title commonly covered at both level was Auto Meehanib Apprentice. The re-

quired and optional skills for the other 12 articulated occupations are con-

tained in the skill base of the Auto Mechanic Apprentice occupation.

Although this occupation can be reasonably articulated between the two

specific school programs participating in the articulation process, the in-

structors at both levels agree that neither program provides 100% of the

skill base required for employability in such a versatile occupation as Auto

Mechanic Apprentice. This circumstance is not due to lack of acceptance of

the total skill base required of the Auto Mechanic Apprentice, but rather

the limitations of facilities, equipment and instructional time of the insti-

tutions the instructors represent.

The identification of the objectives for each skill associated with the

Auto tch3nic Apprentice taught at both levels indicated that the depth and

intensity of the theoretical aspects of the occupation was considerably

greater at the post-secondary level. At the secondary level, becr.use of the

limited riaturity, interest spans and academic-related skills of the students,

it is both necessary and advantageous to put the emphasis on practical or

hands-on skills.

Examples of depth of study

Post-Sccondary: At the post-secondary level, a basic electricity course is

taught the first term of the freshman yer...r. This course is important because

208



2.

it lays the found.tion for ::ther courses such as Charging Systems, Ignition

Systems, Startinr Systems Ene Advrnced Encine Tune-up. If the student fails

the first term basic electricity course, he or she cannot take succeeding

courses that deal with electricity. It is during the first term that the stu-

dent begins to understand the purpose and use of testing equipment, which from

that tire on is used const&ntly up through the senior year.

The depth ofstudy in electricity involves ignition analysis, using the

engine scope, transistor ignition testing and service, fundamentals and opera-

tion of AC and DC generator regulators, testing AC and DC generators using

test equipment, trrcing circuits using wiring diagrams.

Secondary: Using the example of electricity, I, on the secondary level, will

not emphasize the theoretical aspect of electrical systems as much as Ron (on

the post-secondary level). I will "skim" theory, emphasizing function,, common

failures of units, and the removal and replacement of such units.
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CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T lig Terminal

I la Interim

LEVEL
S Secondary

PS Poet -Sec.

Safety Each student, within the shop area, will demonstrate safe work habits to thesatisfaction of the instructor.

Civen instruction by demonstration and assigned homework on handtools and
basic equipment, the student will demonstrate correct use of them, to the
instructor's satisfaction.

Given instruction on the care and precaution of handling battery acid, the
:.tudent will demonstrate his/her understanding to the standards set by OSHA.

riven instruction on keeping the work area clean and in order, the student
will demonstrate by the performance on his/her projects, the correct standards
Ari set forth by the industry.

given the important factors and dangers of running engines indoors, the student
will demonstrate in the lab, correct procedures to meet the standards of the
instructor.

General Each student, within the shop, will demonstrate proper, safe and accurate useInformation -f handtools, power equipment, special tools, measuring tools and shop refer-
,:nces, agreeable to the instructor's standards.

Given instruction on the correct procedure of repair manual usage, the student
will demonstrate by written exam and lab performance that all projects have met
manufacturer's specifications and instructor's standards.

given instruction on how to order parts by serial number, model, year and type,
student will be given examples which must be looked up in the parts cata-

logs within a period of time established by the instructor.

210
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CURRICULUM ARTICULATION

PERFOIVIANCE OBJECTIVE

CLUSTER

OBJECTIVE TYPE
T Terminal
I Interim

LEVEL
.S Secondary
PS Poet -Sec.

General Given instruction on how to use flat rate books for parts and labor charges,
, Information the student will, in writing, demonstotethot his/her estimates meet.the(cont'd.) instructor's satisfaction.

212

Given instruction on terminology,the student will demonstrate in writing and
performance, the terms required by the instructor.

The student, given various math problems, will solve the problems with 90%
accuracy.

The student, given conversion factors and tables, will convert English reading:
to Metric, and the reverse, with 90% accuracy.

The student, given a dial indicator, Fn inside micrometer, an outside micro-
meter, and a thickness gauge, will perform measurements with 90% accuracy.

The student, given a work order sheet and a vehicle requiring service, will
rite a work order to instructor's satisfaction.

Each student, given various fasteners, such as washers, nuts, bolts, screws,
ennp rings, circlips and keys will identify their size and use to instructor's
satisfaction.

Each student, given the use of shop equipment, will demonstrate a positive
attitude toward use, maintainbnce and organization of the equipment to instruc
tor's satisfaction.

The student, given a soldering gun, solder, flux, wire, metal, clamps, will
:older wires together and metal together, to the instructor's satisfaction.

The student, given metal, oxy-acytylene equipment and appropriate tools, will
cut, weld, braze and heat to instructor's satisfaction.
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CURRICUM4 ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

PERFORMANCE OBJECTIVE

OBJECTIVE TYPE LEVEL
T Terminal S Secondary

Interim PS Poet -Sec.

Engine
Disassembly

Parts Inspection.
Engine

Engine Parts
Measurement

214

The student, given a vehicle in need of internal engine repair, will remove,
and completely disassemble the engine, complying with manufacturer's and in-
structor's procedures.

The student, given an engine after instruction on how to disassemble and in-
spect, will display abilities to the standards set forth by the manufacturer.

The student, given a completely disassembled engine, will clean and visually
inspect the parts, firking a judgment as to the best procedure to be followed,
complying with the instructor's judgment.

Given instruction on how to check for wear and damage of parts, the student
will display his/her abilities to the standards set forth by the industry.

Given disassembled parts to be cleaned, the student will display in lab per-
formance that he/she can clean parts to the satisfaction of the instructor.

Given instruction on how to operate the steam cleaner, cold parts washer, and
carburetor. cleaner, the student will demonstrate his/her ability to the stan-
dards se', forth by the equipment manufacturers.

:riven a set of pistons removed from an engine, and instruction, each student
will inspect, indicate which pistons have cracks, worn grooves or lands, order
and replace any pistons which do not pass inspection, as required by manufac-
turer's specifications.

The student, given a completely disassembled engine, will use the proper equip
ment, and references, to determine the amount of wear by measuring and com-

paring to mFnuf:cturer's specifications.
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UNIT OR SKILL
TITLE

CURRICULUM ARTICULATION

PERFORMANCE OBJECTIVE

Engine Parts
Measurement
(cont'd.)

Engine
Rebuilding

21-p

CLUSTER

OBJECTIVE TYPE
T Terminal
I Interim

LEVEL
S Secondary
PS Post-Sec.

Given instruction on how to check engine measurements, the student will demon-
strate knowledge of the specifications set forth by the manufacturer.

Given instruction on the use of micrometers, feeler gauges and cylinder gauge,
students will demonstrate their ability to meet the manufacturer's specifica-
tion within a time period set by the instructor.

Given instruction on how to check a crankshaft for taper and out-of-round,
the student, with a micrometer, will demonstrate the ability to see if the
shaft is within manufacturer's specifications.

Given instruction on how to measure pistons for wear, the student will use
tools necessary to check these in relationship to specifications set by the
industry.

Given instruction on how to check piston pins for clearance, the student will
display his/her ability to meet the specifications set by the manufacturer.

Given a situation where pistons are to be installed in an engine, the student
will, with instruction, be able to check piston side clearance, ring end gap
and groove clelr,:-ncas using 6ppropriate measuring tools accurately to manu-
facturer's specifications and to the satisfaction of the instructor.

The student, riven a completely disassembled engine and proper replacement
ports, will install new parts, agreeable with mmufacturer's procedures.

Given instruction on how to remove the cylinder ridge with a ridge reamer, the
student will demonstrate his/her ability by removal to the standards set by
the industry.

Given instruction on how to bore or hone oversize, the student will demonstrat(
aldlity to meet the oversize specifications set forth by the manufac-

turer.

I

I

I

I

I

S-PS

S -PS

S -PS

S-PS

S-PS

S-PS

S-PS

S -PS



CURRICULUM ARTICULATION

CLUSTER

UNIT OR slam
TITLE

PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T Terminal
I Interim

LEVEL
S Secondary
PS Post-Sec.

Engine
Rebuilding
(cont'd)

gine Assembly

218

Given a timing chain to replace, the student will demonstrate that he/she can
install it with links and marks lined up to the specifications of the manufac-
turer.

Given instruction on how to check piston pin for clearance, the student, given
pistons in the lab, will display his/her knowledge to the satisfaction of the
instructor.

Given instruction and demonstration on how to grin& valves and replace guides
the student will demonstrate in lab, the correct procedure as set forth by
the manufacturer's specifications.

Given instruction on crankshaft splitting alignment and rod installation, the
student will rebuild a crankshaft to the specification of the manufacturer.

Given a completely disassembled engine, the student will, after instruction,
completely asemble the engine to standards set by the the instructor and the
manufacturer.

stuent, after receiving instruction, will be able to assemble engine
parts in correct sequence using proper tools and manufacturer's specifications
to the satisfaction of the instructor.

Given an engine which has been assembled, the student will install the engine
accessories such as carburetor, air cleaner, starter-generator, etc. properly,
and to the satisfaction of the instructor.

riven an engine which has been assembled and all accessories installed, the at
cent will make pre-starting adjustments using proper tools and specifications
to the satisfaction of the instructor.
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CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

PERFORMANCE OBJECTIVE

AM.

OBJECTIVE TYPE
T Terminal
I Interim

LEVEL
8 Secondary

PS Poet-Sec.

Lubrication

220

Given a vehicle which must be lubricated and instruction, each student will
select the correct lubricants FccordinC to z-nufcturer's specifications. T

The student, given a vehicle in need of wheel bearing service will inspect,
diagnose, repack or replace bearings and seals to manufacturer's specification:
and instructor's standi.rds.

Given a vehicle in need of steering and suspension lubrication, the student

Iwill lubricate to manufacturer's specifications.

The student, given a vehicle with manual steering, will check fluid level, fir.
to correct level and note any leakage according to manufacturer's specificatiols.

The student, given a vehicle with a manual transmission and/or transfer case,
will inspect for leakage and fluid level, lubricate linkage and service fluid
levels, according to manufacturer's specifications.

The student, given a vehicle with an automatic transmission, will lubricate
linkage, check and report leakage, trid remove and replace fluid and filter,
complying with manufacturer's specifications.

The student, given a vehicle, will inspect and lddricate speedometer cable to

Iinstructor's standards.

The student, given a vehicle, will inspect and report on universal joint and
drive shaft condition, and lubricate universal joints, complying with instruc-
tor's standards and ohservations.

The student, given a vehicle with either rear, front or four-wheel drive, will
inspect fcr 'luid level, and report findings and fill the fluid to
proper level in the differential assembly, in accordance with instructor's
standards.
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CURRICULUM ARTICULATION

CLUSTER

MIT OR SKILL
TITLE

Coolinr SystLm

PERFORMANCE OBJECTIVE

16111.11.1.

OBJECTIVE TYPE
T Terminal
I Interim

LEVEL
S Secondary

PS Post-Sec.

When given a vehicle in need of cooling and/or heating system service, the
student will diagnose, acquire appropriate parts and perform the services
required to restore 100;; cL.stcm E.fficiency within a time period deemed reason-
a:;le by the instructor.

The student, riven a vehicle %:ith a conventional cooling and heating system,
will visually inspect cnd record the condition of all components, to comply
with instructor's inspection.

The student, given a vehicle with a conventional heating and coiling system,
nnd apprOpriate test instruments, will test and report condition of all system
components, to the satisfaction of the instructor.

The student, given a vehicle with a conventional heating and cooling system,
will perform all periodic and/or seasonal maintainance, complying with in-
structor's standards.

ever. xn entire with an air-cooled engine and instruction, each student will
inspect cylinder fins for debris and caked .on dirt, or oil, then remove same
using solvents, steam cleaner or wire brush, depending on encrustment, to the
satisfaction of the instructor.

The student, given a vehicle with a defective cooling or heating component(s)
will remove and replace the component(s), restoriaz the system to 100% effi-
ciency.

Given a liquid-cooled engine, each student will diagnose engine cooling proble
repair, replace defective parts and test cooling system for proper working or-
der, according to manufacturer's specification and the satisfaction of the in-
ntructor.
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CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

.s Exhaust Syrtem

Electrical

1 4S-stem

fi 224

OBJECTIVE TYPE
T Terminal
I Interim

PERFORMANCE OBJECTIVE

7ach student, given a vehicle and instruction, will inspect, list parts needed,
order and install any new parts in the exhaust system with 100% no leaks, ac-
cording to manufacturer's specifications.

The student, given a vehicle with a defective exhaust system, will list all
components needing replacement and/or service, complyi.ig with state vehicle in-
spection and instructor's standards.

the student, given a vehicle with a defective exhaust system, will replace ap-
propriate components and service the system to 100% no leaks and to instructor's
standards.

Civen the basic principles of electricity, the student will demonstrate his/her
knowledge of electricity by being able to read wiring diagram and troubleshoe
electrical problems by following standards set by the instructor.

Given a vehicle with a deed battery, jumper cables and a running vehicle, the
student will saffly hook up jumper cables and start vehicle with no damage to
either vehicle.

The student, given a vehicle with a dead battery, and defective cables, will
remove, diagnose, service or replace components so that battery will maintain
voltage as specificed by manufacturer.

Civen a 1..et-cell 6 or 12 volt battery, each student will, with instruction,
inspect the general condition of the battery by testing and replace the bat-
tery if defective, according to manufacturer's specifications.

The student, given a vehicle with defective electrical accessories and frayed
or broken wires, will diagnose, determine repairs needed, acquire parts and rel
store circuits to 1C0;,; efficiency.

LEVEL
S Secondary

PS Post-Sec.

T

I

I

T

I

I

I

I

S -PS

S -PS

S -PS

S -PS

S-PS

S -PS

S-PS
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UNIT OR SKILL
TITLE

CURRICULUM ARTICULATION

PERFORMANCE OBJECTIVE

CLUSTER

OBJECTIVE TYPE LEVEL
T al Terminal S Seconds
I Interim PS Post-Sec.

Electrical

System (cont'd.)

Starting System

226

The student, given a vehicle with defective switches, lights and wiring, will
inspect, diagnose and repair lighting system to meet state vehicle inspection.

The student, given a vehicle with inoperative gauges, will diagnose, repair
or replace components to instructor's standards.

Given a vehicle with various defects in the starting system, the student will
diagnose the problem(s), remove appropriate components, service and/or replace
then to meet manufacturer's specifications and/or instructor's standards.

The student, given a vehicle with defective parts in the starter control cir-
cuit, will diagnose the problem, repair or replace components to restore
:/stem to rlanufacturer's specifications.

The student, given a vehicle with a defective solenoid or relay, will diagnose
service or replace the component to manufacturer's specifications.

The student, Liven a starter with a defective drive, will diagnose and replace
drive to instructor's standards.

Given a vehicle with the starter removed, the student will report on the con-
dition of the ring gear and be in agreement with the instructor's observation.

The student, given a vehicle with a defective starter, will diagnose problem,
remove and disassemble starter, test all internal parts, replace parts and
re-install to meet manufacturer's specifications for amperage draw on the
starter.

I

I

T

I

I

I

I

I

S-PS

S-PS

S-PS

S-PS

S-PS

S-PS

S-PS

S -PS
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CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

PERFORMANCE OBJECTIVE

OBJEC7IVE TYPE
T Ttrminal
I Interim

LEVEL
S Secondary

PS Poet-Sec.

Charging System

Ignition System

223

Given a malfunctioning electric generator or generator coil, the student will
test operation of the gent:r-tor circuit using proper tools and testers, order
replacement parts if necessary, install new parts and test the charging system
to specifications cet by the manufacturer.

Liven a vehicle, with worn or loose generator/alternator belt, the student
will inspect, replace or tighten belt to mrnufacturer's specifications for
tension.

Given a vehicle with frayed, dirty or shorted charging system wiring, the stu-
dent will inspect and repair or replace paets to achieve manufacturer's speci-
fichtions on system output.

The student, given a vehicle with a false or non-reading ammeter or warning
light, will diagnose problem, repair, replace or service parts to achieve
on accurate reaCing.

Thir student, given a vehicle with a defective regulator, will diagnose problem
and replace regulator to achieve manufacturer's specifications.

Given a malfunctioning electfic generator or generator coil, each student will
test operation of the generator, order replacement parts, install new parts
ind test operation of the repaired unit, according to manufacturer's specifi-
cations and to the satisfaction of the instructor.

Given a vehicle in need of ignition system diagnosis and/or repair and appro-
priate ignition system test equipment, the student will diagnose, inspect,
report on the system condition, service or replace parts needed and restore
system to manufacturer's specifications and instructor's stbuchirds.

lI

I

I

I

T

S -PS

S

S -PS

S -PS

S -PS

PS

S -PS
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CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

PERFORMANCE OBJECTIVE

OBJECTIVE TYPE LEVEL
T Terminal .S Secondary
I Interim PS Post-Sec.

Ignition System
(cont'd.)

230

Given a nalfunctioning ignition system, each student will check contact points
visually, test condenser, onier rep3ccment parts if necessary and install new
points and conl.;enser to the satisfaction of the instructor.

Given a.malfunctioning ignition system, each student will test ignition coil,
order a new coil if defective, and install new coil to the satisfaction of the
instructor.

Given a set of spark plugs that need servicing, each student will inspect, clef
and test each spark plug, order replacements and install to the satisfaction
of the instructor.

Given a vehicle which won't start due to a defective resistor, the student
will'diagnose, test, clean or replace to allow the vehicle to start.

Given a vehicle with defective scondary ignition parts, the student will in-
spect, diagnose, repair or replace the cap, rotor or wires to meet instructor':
standards.

Given a vehicle with defective primary wiring, the student will inspect, diag-
nose, repair or replace components necessary to meet instructor's standards.

Civen a vehicle with a defective ignition switch, the student will diagnose,
clean, remove and/or replace the part to meet manufacturer's specifications.

Given an engine which needs to have ignition timed, each student will, with
previous instruction, use a timing light or static method to check and set
timing to manufacturer's specifications.

Given a vehicle with a distributor problem, the studnet will inspect, diagnose,
remove, acsuire parts, rebuild and re-install the distributor to manufacturer':

specifications.

n

I

I

I

I

I

I

I

I
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CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T Terminal
I gs Interim

LEVEL
Secondary

PS g Post-Sec.
IIMMINOWN,

Iuiticn System
(cont'.)

Fuel and Emission
Control

232

The student, given a vehicle with defective electronic ignition components, wil
diagnose, remove and replace components to meet instructor's standards.

The student, given a vehicle with a problem(s) in either the fuel system or
emission control system, will diagnose, inspect and repair the system to manu-
facturer's specifications and Federal E.P.A. standards for that vehicle.

The studont, given a vehicle with a defective fuel delivery system, will in-
spect, diagnose, remove and replace fuel pump and/or lines to meet manufactur-
er's pressure and volume specifications.

The stvient, given a vehicle with a cracked or leaking intake manifold, will
inspect prrts to ret:tore efficiency to instructor's standards.

The student, given a vehicle with a defective fuel storage system, will inspec
diagnose, remove, repair and/or replace tank and/Or mounts to instructor's
,tanth:rds.

'liven instruction on a carburetor, the student will remove the unit, disassem-
ble it completely, being careful to keep small parts toz;ether, and clean parts
properly to the satisfaction of the instructor.

Siven a carburetor that has been disassembled, the student will inspect the
darts before assembly, order a replacement parts kit if necessary, install
pits kit, adjust float level and metering jet rods using manufacturer's speci-
fications to '-ring the carburetor to like-new operating condition.

3iven a situation where the throttle linkage or cable is not operating properl
or carburetor throttle plate or slide is not opening completely at full throt-
tle, the zstuCent will adjust or order replacement parts to remedy the problem
to bring throttle back to 100% perfect operation.

I

T
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CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

PERFORMANCE OBJECTIVE

OBJECTIVE TYPE LEVEL
T Terminal S Secondary
I Interim PS Post-Sec.

/Fuel and Emissior Each student, given a carburetor with an inoperative or malfunctioning choke,
1 Control (cont'd) will adjust or order replacement parts, install the new parts and set choke

ti

to manufacturer's specifications to bring choke to 100% perfect operation.

234

Given a multiple carburetor set-up, the student will describe the procedure
required to balance the set-up to manufacturer's specifications.

Given a dirty or defective P.C.V. system on a vehicle, the student will inspec
diagnose, repair or replace components to meet manufacturer's specifications
for the system.

The student, given a vehicle with a defective or misadjusted fuel sender unit,
will remove, adjust, or replace the unit to meet instructor's standards.

The student, given a vehicle with a improperly working heated air system, will
inspect, diagnose, adjust :1,8/or replace components to achieve manufacturer's
specifications for the system.

The student, given a vehicle with a defective A.I.R. system, will inspect, di-
agnose, remove, rebuild or replace components to meet manufacturer's specifics
tions for the system.

Ti' st1V.Pnt, gin a vnhicle with a defective Fuel Evaporation System, will
inspect, diagnose, remove and/or replace components to restore system to
manufacturer's specifications.

The student, given a vehicle with a defective E.G.R. system, will inspect, di-
acnose, remove and/or replace components to restore system to manufacturer's
specifications.

I

I

I

I

I

I
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CURR/CULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE

PERPMANCE OBJECTIVE

OBJECTIVE TYPE LEVEL
T Terminal S Secondary
I Interim PS Post-Sec.

Transmission

236

Given a vehicle with a malfunctioning elute ?., each student will, with previous
instruction, remove clutch parts, clean,check for wear, replace worn parts,
assemble and install unit to manufacturer's specifications and roadtest.

The student, given a vehicle in need of clutch adjustment, will inspect. con-
dition and operation, adjust and lubricate linkage to manufacturer's specifi-
cations.

Given a vehicle with a malfunctioning clutch, each student will remove clutch
parts, clean, check for wear, replace worn parts, assemble and install unit
and test for 100% perfect operation.

Given an automatic or standard transmission, each student will remove the unit
diagnose the problem, order necessary replacement parts, install the new parts
according to nanufacturer's specifications, install the unit and roadtest.

The student, given a vehicle, will inspect, remove and replace transmission
and/or motor mounts to meet instructor's standards.

The student, given a vehicle with a manual transmission and/or transfer case,
will inspect for leakage and fluid level, lubricate linkage and service fluid
levels to manufacturer's specifications.

The student, given a vehicle with an automatic transmission, will lubricate
linkage, check and report leakage. and remove and replace fluid and fitter
complying with manufacturer's specifications.

The student, given a vehicle, will inspect and lubricate speedometer cable to
instructor's standards.

T PS

I S -PS

I PS

T S-PS

I S-PS

I S-PS

I S-PS

I S-PS
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UNIT OR SK/LL
TITLE

CURRICULUM ARTICULATION

PERFORMANCE OBJECTIVE

CLUSTER

'OBJECTIVE TYPE
T Terminal
I Interim

LEVEL
S Secondary

PS Post-Sec.

Transmission
(cont'd.)

233

Given an automatic or standard trTicmission, each student will, after previous
instruction, select correct tools and equipment, diagnose malfunction, dis-
assemble, clean, check for worn parts, order replacement parts, assemble all
p-rts to manufacturer's specifications, install transmission and roadtest. I PS

239



11111111i 111111-11111111111111111111 

I 1111111 111111111111111111111111: 71 

10 OM 111......111.111111.11111111 
11110Mn '13 XaME EV EP01307) -13 Mi.MMM' Ja 01 

11111110MOMEIOCIEMEINIIIMEEMUCIMEI 0ElalOCIEZIOM001 
111110 /OM" M170 111.1MMIEMn 0 0 . A 0 1111110MM (moo mom' 

MN p Z3W0 A " Eicaraaamai woommumnn O coo 0 go 
11110070000000x) gl000;00x A o 07).M. o 73 mmacep O o Ham 

ourzbo MMIOMIMIIIMME10810;000 o C7111000MI0 0 mammon' 
o somoo mo ougoommoviox) o gixa . mom ggi 0 go 0 0 0 gm 

ME:1301 70M mama° ImaA pr) o ME1,301MI 
1111111MMA OPIJoiX1 70 mum 0 Raiz. orinsmax) 73 100 0 0 alp 0 
11111130M3 MEMO x);002331301111111;033303000 xs Mx) mil 

onoomoommoolMIIElFax, EOM )0 000:23.77111111M0013 000Eln La 33 um 
1111110000000m EX1111000MOCIEMICIEM0011111111EM x) MOM o ;3171IL1131 

1111113003001A; Mfflo11111z 00M30 an OM 0 MIMI zo MMG10 
1111111071MMOR x) E113111111111) E1EM x '0 m051101111100 MEICIIE000,vg 
III:J03070o V0E:30111113 ammo ommommax) pa mmo x)Ep3 0 no p 

1111110300E7P0M0/3 003M0 MOO 0 WOO ri MEI 0 no ow° Dam 
111111100MMIWCIMIIIIIIIMOMOMMICAMM:dtgoomisraorancitairoramPaal, 

100010 MOODEMIIMM 11.1111111111111.111111111x) x) 0 0 30o CI30031 
MINM70 ZOI3 0 n 0 xt 0 RIO ra0 n 0 73 

immoommo mom ulimuummimula immorloci 0 C101300011 
071000CIOCIA) o00071 11111100ralaCIEMEICIUMMIII111111111111111111111111111MMIMECIEOCIMICICIMIMMI 

xl 0 0 00 BalliMMIMFAx praMMEMBC111111115)0 00 00 o oo 03311 
g1 000 o An4a1111111111111111111111111111111111111111MMIM0o0 0 0000 oo g7x101, 

111 

M1111111111111111111111111111 1111111111111111111111111111111111111 11111111111111111111111111111111111111111 

N INIMENNIMMEN ENIEThiloornminls NIMMINIMumninuMmoi 
1N11 111111 1111111111111i 

1111 10 li 1111 1111 1111 111 1 
1N 111M 11111i 11 111111 1 iniminummis giumummulimmi N ommilimminumoulumpummwmummnummmum 1111111 11111111111111111111111111111MIMIH1111111111111111111111111111 111111111111111111111111 

111111=11111111111111111111111111111111111111111M1111111111111=11111111111111111111111111111111 
11111 11 1 1111111 111111 1011IN m M111111111111101111111111111111111111111111MIIIIII IIIIIIIIIIIIIIIII I111111111111 

11111111111111111s1111111111=111111111w111111mulamminuMaffillmuNIEIM 
u M NIMIMO I 1111 11111 1 11 1111111111 1 
U MIN ISM HMIN MNIM NII 
1111M1MBEMMMEN1 NIMMINIMMIMMINPMENNOMMUMminnoMONI 

1111111 11111111 111111111111111111111111111111111111111111111111111111 111111111111111111111111 
mmmummummummo Inliummommat immlinniummimmENIMummlinliimummuMmmINIIIM 1111111111111111111111111111 

. 

0 0 0 0 



THE ARTICULATION OF SECONDARY AND POST-SECONDARY
VOCATIONAL EDUCATION PROGRAMS

VOCATIONAL SKILL AREA: INDUSTRIAL WELDING

PARTICIPANTS: MR. EDWARD LANGLOIS, BERLIN HIGH SCHOOL
BERLIN, N.H.

MR. MEL CIULLA, NEW HAMPSHIRE VOCATIONAL-
TECHNICAL COLLEGE
MANCHESTER, N.H.

WORKSHOP DATES: JUNE 27, 1977 - JULY 1, 1977
KEENE STATE COLLEGE, KEENE, N.H.

Activities supported by the N.E. State Department of Eaucation,
Vocational-Technical Division under the authority of Section 553
of the Education Professions Development Act.

SECTION VI
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LIST OF ABBREVIATIONS

A.W.S. - American Welding Society

- Shielded Metal Arc Welding

O.F.C. - Oxygen-Fuel Cutting

0:F.W. - Oxygen -Fuel Welding

G.T.A.W. - Gas Tungsten Arc Welding

G.T.A.W.-P. - Gas Tungsten Arc Pulsed Arc Welding

G.M.A.W. - Gas Metal Arc Welding

S.A.W. - Submerged Arc Welding

T.B. - Torch Brazing

R.S.W. - Resistance Spot Welding

O.A.C. - Oxygen Arc Cutting

O.L.C. - Oxygen Lance Cutting

P.O.0 - Metal Power Cutting

A.A.C. - Air Carbon-Arc Cutting

C.A.C. - Carbon Arc Cutting

M.A.C. - Metal Arc Cutting

P.A.C. - Plasma Arc Cutting

T.S. - Torch Soldering

C.F.D. - Cubic Foot Displacement

L.C. - Direct Current

A.C. - Alternating Current

D.C.S.P. - Direct Current Straight Polarity

D.C.R.P. - Direct Current Reverse Polarity

M.S.P. - Mild Steel Plate



UNIT OR SKILL
TITLE PERFORMANCE OBJECTIVE

OBJECTIVE TYPE LEVEL
T Terminal S Secondary
I Interim PH Post-Sec.

SHOP SAFETY AND
ORIENTATION

Given instructions and text assignments the student will describe the
operation and safety practices of all hand tools and power equipment
related to welding skills. Also identify the hazards with arc welding,
cutting, equipment, oxy-fuel, welding, cutting, equipment.

Describe all hazards associated with:

A. Arc Welding and cutting
1. protective clothing
2. eye protection and ear protection
3. skin protection from ultra violet, infared rays
4. burn care

. Equipment (Arc)
1. welding machine safety
2. welding lead safety
3. shock

. Oxy-fuel welding and cutting
1. protective clothing
2. eye protection
3. burn care
4. safety of all gases available in shop
5. location and proper use of fire extinguishers

. Equipment (oxy-fuel)
1. safety of oxygen equipment
2. safety of.fuel gas equipment
3. safety of manifold equipment both. oxygen and fuel gas

To the instructor's satisfaction.

IDENTIFY AND USE Given a picture or teacher display of any hand or power tool in the
TOOLS welding shop, the student will identify with 100% accuracy each tool

when requested.

244
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CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE PERFORMANCE OBJECTIVE

OBJECTIVE TYPE LEVEL
T = Terminal S = Secondary
I = Interim PS = Post-Sec,

IDENTIFY AND USE
TOOLS
(cont'd)

SET-UP EQUIPMENT

SCALES AND
MEASUREMENTS

DEFINy4Or

Each student will be able to: repair, sharpen, adjust, any hand tool or

power tool.

At the completion of this course, each student will be able to:
identify, repair, sharpen, adjust, and hand toot, power tool, related
welding area.

Each student will be able to set-up with 100% accuracy: S.M.A.W., O.F.C.

O.F.W., G.T.A.W., G.T.A.W.-P., G.M.A.W., S.A.W., T.B., R.S.W., A.O.C.,
L.O.C., P.O.C., A.A.C., C.A.C., M.A.C., P.A.C., T.S.

At the completion of this course each student will be able to set-up
with 100 % accuracy: S.M.A.W., O.F.C., O.F.W., G.T.A.W.-P., G.M.A.W.,

S.A.W., T.B., R.S.W., A.O.C., L.O.C., P.O.C., A.A.C., C.A.C., M.A.C.,
P.A.C., T.S., all equipment used in the welding shop.

At the completion of this course each student will be able to: draw an

item to scale, be able to take measurement from a scaled drawing and

fabricate an item.

Each student will be able to (only "Post Secondary" use drafting
equipment) draw an item to scale, be able to take measurements from
a scaled drawing and fabricate an item.

At the complatiori of this course, each student will be able to: use
drafting equipment, read measurements on a blueprint, to the

instructor's satisfaction.

Each student will understand all defin!tions related to his occupa-

tional-title.

I

T

I

T

T

I

T
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CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T m. Terminal

I m. Interim

LEVEL
S is Secondary

PS m. Post-Sec.

DEFINITIONS
(cont'd)

ABBREVIATIONS

BLUEPRINTS

FABRICATION

248

Each student will know all definition, and understand their meaning.

At the completion of this course the student will: know all definitions,

understand their meaning, to the instructor's satisfactiOn.

Each student will be able to, with 100% acauracy, identify the A.W.S.,
(American Welding Society) Letter Designations and Welding Jargon.

At the completion of this course each student will be able to identify to
the instructor's satisfaction the A.W.S. Letter Designation and

Welding Jargon.

At the completion of this course, each student will be able to interpret

a series of Blueprints and instructions of the welding symbols. The

student will identify object and wleding symbols, determining fabrica-

tion process, machine and equipment setting, according to all

Blueprint specifications.

Given a Blueprint, the student will identify the object with 100%

efficiency.

Given a Blueprint, the student will identify definitions, abbreviations,

basic lines, welding symbols, scale and measurements to the instructor's

satisfaction.

Given a Blueprint, the student will be able to determine materials to
be used, proper electrodes and equipment to be used with 100% efficiency.

At the completion of this course the student will be able to read a
Blueprint and assemble the fabrication by tacking the pieces together.

I
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CURRICULUM AATICULATION

CLUSTER

UNIT OR SKILL
TITLE PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T = Terminal
I = Interim

LEVEL
S = Secondary

PS.= Post-Sec.

FABRICATION
(coned)

250

Given a Blueprint, the student will be able to lay-out, position, aline,
weld components together according to Blueprint specifications.

Each student will be able to:
1. Draw a project utilizing good drafting techinques and welding

symbols, (there must be at least three different materials used.
2. Do an estimate to the product consisting of:

a. materials and cost
b. layout time
c. cut out time
d. assembly time
e. helper time

3. Do all locating and ordering of materials
4. Lay out, cut out and assemble the project.
5. Draw a project that utilizes gigs and fixtures to construct the

assigned projects.
6. Do an estimate for the project consisting of:

a. materials and cost
b. supplies and cost
c. lay out time

d. cut out time
e. assembly time
f. helper time
g. overhead cost
h. profits
i. fabrication of gig aad fixtures time and cost

7. Do all location and ordering of materials.
8. Lay out, cut out and assemble the project utilizing necessary gigs

and fixtures.

At the completion of this course, each student will be able to utilize
draftings, estimates and materials to construct two products.

I

T

S -PS

S-PS

111

S -PS

251



CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T = Terminal
I = Interim

LEVEL
S = Secondary

PS = Post-Sec.

WELDING SYMBOLS

BRAZE, FERROUS

BRAZE, NON-FERROUS

252

Each student will be able to the instructor's satisfaction, identify:
interrupt, reference line, arrow, all welding symbols, dimensions and
other data, supplementary symbols, finish symbols, tail, other
specifications, A.W.S. Letter Designations.

I S -PS

At the completion of this course each student will be able to identify T S-PS

to the instructor's satisfaction, all welding symbols, and data that
has to do with: measurement, finish, other specifications, and A.W.S,.

Letter Designations.

Each student will be able to:
1. Set up and perform oxy-fuel braze on cast iron, steel, castings. I S-PS

2. Braze a lapp joint with 100% penetration.
3. Using stringers, build up a minimum 2" X #" pad with 16 G.A.M.S.P.

or 1/8" M.S.P.

At the completion of this course, each student will be able to utilize
oxy-fuel brazing 'equipment to repair cast iron, steel castings.

Each student will be able to: set-up and perform brazing on aluminum,
stainless steel, and unlike metals together, and be able to select the
appropriate alloy to accomplish the task.

At the completion of this course, each student will be Able to set-up
brazing equipment, braze non-ferrous metals, aluminum, stainless steel, .

and different alloys together, and be able to pick right brazing alloy
to the instructor's satisfaction.

T S -PS

I

T
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CURRICULUM ARTICULATION

CLUSTER

. UNIT OR SKILL
TITLE PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T Terminal
I Interim

LEVEL
S = Secondary

PS = Post-Sec.

MARDSURFACIN3

GAS WELDING

254

Each ctudent will be able to use oxy-fuel or arc welding equipment to
hardsurface mild steel. Be able to pick right hardsurfacing alloy for
a particular job.

At the completion of this course, each student will be able to: use
oxy-fuel equipment and arc welding equipment to hardsurface mild steel,
and be able to pick the right hardsurfacing alloy for a particular job,
to the instructor's satisfaction.

Each student will be able to state to the instructor's satisfaction:
I. History of Gas Welding Processes

1. When, where, why, how, of gas welding

II. How Gases Are Produced.
1. The make-up of:

a. Acetylene
b. Oxygen
c. Mapp
d. Propane
e. Natural Gas
f. Hydrogen

2. Why one gas is used over another.
3. What elements are used to produce a particular gas.

4. What element or elements are used to neutralize a gas or improve
it.

Capacity of "ylinders in C.F.D.'s:
1. Understaud what cubic feet means to cylinder identification.
2. Visual size of cylind.:s

IV. Methods of Distributing Gas:
1. Transportation
2. Form (liquid or gas)

3. How liquid is changed to a gas

I

T

I
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UNIT OR SKILL
TITLE

CURRICULUM ARTICULATION

CLUSTER

PERFORMANCE OBJECTIVE
OBJECTIVE TYPE
T Terminal
I Interim

LEVEL
S Secondary

PS.a Post-Sec.

GAS WELDING
(coned)

OXY-FUEL CUT STEEL

25C

V. Designs of Valve Mechanisms, Manifolds, and Pressure Regulators:
1. ConstructiOn of valves
2. Use of valves
3. Construction of manifolds systems dealing with gas welding.
4. Safety devices used with valves, manifolds, pressure regulators,

5. Construction of pressure regulators
6. Use of single stage, double stage
7. Care and handling of regulators

VI Composition and Use of Filler Rods:
1. Composition of gas welding rod
2. Use of gas welding
3 What elements used in gas welding rods

4. The A.W.S. Classification for steel gas welding rods

5. The effect of oxygen or fuel gas on molten metal

At the completion of instruction on gas welding, the student will be
able to state to the instructor's satisfaction: the history of gas weld-
ing processes; how gases are produced; the capacity of cylinders in
C.F.D.'s; the methods of distributing gases; the designs of valve
mechanisms, manifolds, and pressure regulators; and the composition

and use of filler rods.

Each student will be able to:
1. Safely set upand light a cutting torch
2. Cu* the following keeping the kerf within + 1/32" and + 5°:

a. 1/8" through 3/8" N.S.P.
b. square and round stock

c. angle and channel bar
d. 1/2" diameter holes in a 1/4" or 3/8" plate.

Each student will be able to utilize the "track burner" to cut bevels

in 3/8" mild steel plate. The bevel face will have uniform width and no

visual defects.
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CLUSTER

UNIT OR SKILL
TITLE PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T = Terminal
I = Interim

LEVEL
S = Secondary

PS = Post-Sec.

OXY-FUEL CUT STEEL

ARC CUTTING

SHIELDED METAL ARC
WELDING

258

Each student will be able to do the following cuts:
a. 1/4" mild steel plat 12" without guide with no slag within 1/8" + of a

straight line and 2° + of square
b. 3/8" mild steel plate 12" without guide with no slag'within + 1/8"

of a straight line and + 2° of square
c. 3/8" mild steel plate 12" vertical vee groove to be welded
d. 3/8" mild steel plate 12" overhead vee groove to be welded

Each student will be able to:
1: Set up, ignite, and extinguish the flame, and dismantle an oxy-

fuel track burner in a safe and usable sequence
2. Dc the following cuts:

a. 1/4" mild steel plate 12" with no slag

b. 3/8" mild steel plate 12" with no slag.

At the completion of this course the student will be able to utilize oxy-
fuel cutting equipment to cut mild steel 4" thick, 1/4" through 3/8" in

any position manually to the instructor's satisfaction.

Each student will be able to set up the following Air Carbon-ARC Cutting
Carbon ARC Cutting, Metal ARC Cutting equipment to be able to cut non-
ferrous and ferrous metals.

At the completion of this course each student will be able to set up
Air Carbon-ARC Cutting, Carbon ARC Cutting, Metal ARC Cutting equipment
to the instructor's satisfaction.

Each student will be able to state to the instructor's satisfaction
the operating characteristic or requirement as defined for the following:
I. S.M.A.W. Welding Power Sources
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. UNIT OR SKILL
TITLE

SHIELDED METAL:R]
WELDING
(cont'd)

2G0

CLUSTER

PERFORMANCE OBJECTIVE
OBJECTIVE TYPE
T si Terminal

I Ili Interim

LEVEL
S u. Secondary

PS Ili Post-Sec.

1. Motor-generators
a. D.C. current
b. A.C. current
c. Combination A.C., D.C.
d. Where used

2. Transformer-rectifiers
a. Operation of the machine
b. The operation of a rectifier
c. Usage

3. A.C. Transformer
a. The operation of a transformer
b. Usage

II. S.M.A.W. Multiple-operator Power Systems

1. Where, how used
2. Set-up and operation

III. Power Supply Ratings
1. Current output
2. Open circuit voltage
3. Duty cycle
4. Efficiency
5. Power factor

IV. Cables and Fasteners
1. Electrode holder and ground cable

a. Type of metal
2. Cable, lugs and ground clamps

a. Type of metal
b. Type of .overing

3. Repair of cable, electrode holder, ground clamp
4. The 'ise of different connections in S.M.A.W.

V. Equipmer6 Needed To Operate a S.M.A.W. Process
1. Use of current

a. A.C.

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

S -PS

S -PS

S-PS
S-PS
S-PS
S-PS
S-PS
S-PS
S-PS
S-PS
S-PS
S-PS

S-PS
S-PS
S-PS
S-PS

S-PS

S-PS
S-PS
S-PS
S-PS

261



CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T Terminal
I .21 Interim

LEVEL
S 3.5 Secondary

PS Po3t -Sec.

SHIELD METAL ARC
WELDING
(cont'd)

rI.

262

b. D.C.S.P.
c. D.C.R.P.

2. Hand tools
a. Chipping hammer, wire brush, pliers
b. Bali peen hammer. cold chisel

3. S.M.A.W. helmet
a. Lens shade (1-12)
b. Clear lens
c. Different shapes for different uses

4. Electrode holder and ground clamp
5. Hazards related to S.M.A.W.
6. Electrodes

Types, Coverings, Composition, Selection, Operating Characteristics
of S.M.A.W. Electrodes
1. Metal Arc welding electrode
2. Bare (lightly coated) electrodes
3. Covered (shielded arc) electrodes
4. Comparison of bare and covered electrodes
5. Composition of S.M.A.W. electrode wire
6. Composition of S.M.A.W. electrode covering

a. Fluxes
b. Deoxidizers
c. Slagging ingredients
d. Alloying ingredients
e. Gas reducers
f. Binders
g. Arc stabilizers

7. Selection of electrode
a. Type of steel
b. Welding conditions
c. Applications

I

I

I

I

I

I

I

I

I

I

I

S -PS

S -PS

S -PS

S -PS

S -PS

S -PS

S -PS

S -PS

S -PS

S -PS

S -PS

I I S-PS

263



CURRICULUM ARTICULATION

CLUSTER

UNIT OR SKILL
TITLE PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T = Terminal
I = Interim

LEVEL
S = Secondary

PS = Post-Sec.

SHIELD METAL ARC 8. Operating Characteristics of S.M.A.W. Electrodes
WELDING a. Weather
(cont'd) b. Operating S.M.A.W. electrodes that have been wet

c. What the magnetic field does to the arc
9. A.W.S. Classification

a. What the letter stands for and the numbers stall' for
t the completi "n of this course the student will be able to st e to the

instructor's satisfaction: S.M.A.W. ?Welding Power Sources, S.M.A.W.
ltiple-operator Power Systems, Power Supply' Ratings, Cables and Fastener,s,

quipment needed -to operate a S.M.A. Process, Types, Coverings, Composi-
ion, Selection, Operating Characteristics of S.M.A.W. Electrodes, A.W.S.

T.I.G.

264

mtter designation of S.M.A.W. Electrodes.

ach student will be able to:
. Set up, adjust current and gas flow for each metal to be welded using

each of the following machines
a. Miller
b. Lincoln
c. A.O. Smith
d. Hobart

Do the following welds having uniform width, reinforcement and no
visual defects

a. Stringer without rod, stringer with rod, butt, lapp, tee ani
outside corner in 6" of 16 gauge mild steel in the flat and
vertical positions

b. Stringer without rod,stringer with rod, butt, lapp, tee and
and outside corner in 6" of 16 gauge aluminum in the flat and
vertical positions

c. Stringer without rod, stringer with rod,butt, lapp, tee and
outside corner in 6" of 16 gauge stainless steel in the flat
and vertical positions

I

I

T

I

S -PS

S -PS

S-PS

S -PS

265



CURRICULUM ARTICULATION

CLUSTER
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TITLE PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T = Terminal
I = Interim

LEVEL
S = Secondary

PS.= Post-Sec.

T.I.G. (cont'd)

M.I.G.

PIPE

26C

d. Prepared joint 6" long and 1/14" to 3/8" thick in mild steel,
aluminum,' stainless steel and 3" standard pipe, magnesium.

Each student will be able to utilize a T.I.G. welder to weld aluminum,
magnesium, stainless steel and mild steel in all positions.

Each student will be able to:
1. Set up, adjust current and gas flow for short arc and spray arc

. Do the following short arc welds having uniform width, reinforcement
and no v'sual defects:

a. Stringer, butt, lapp, tee and outside corner in 12" of 16 gauge
mild steel

3.. Do the following spray arc welds having uniform width, reinforcement
and no visual defects:

a. Stringer, butt lapp, tee and outside corner in 12" of 1/14" mild
steel

. Do the following welds having uniform width, reinforcement and no
visual defects:

a. Butt, lapp and tee in 6" of 16 gauge aluminum
b. Butt weld prepared 3" standard pipe
c. Prepared butt in 3/8" mild steel 12" long
d. Prepared butt in 3/8" mild steel with an open root from 1/8" to

1/2" in 12"
Each student will be able to utilize a M.I.G. welder to weld mild steel
and aluminum in all positions with short arc, and be able to use spray arc

At the completion of this course, each student will be able to:
1. Weld in the horizontal position, a butt joint with a 30° bevel on both

pieces with 100% penetration 75% of the joint. This joint can be roll-
ed. 3/4" pipe Sec -140
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TITLE PERFORMANCE OBJECTIVE

OBJECTIVE TYPE'
T Terminal
I Interim

LEVEL
S Secondary

PS Post-Sec.

PIPE ( cont d )

268

2. Weld in the vertical fixed position, the pipe. cannot be rolled. A
butt joint from 3'4" pipe sec-40 with a 30° bevel on both p!eees, with
100% penetration 75% of the joint

3. Weld in a 45° fixed position, cannot be rolled. A. butt joint tzom
3/4" pipe sec-40 with a 30° bevel on both pieces with 100% penetration
75% of the joint

4. Weld in the horizontal position, a butt joint from 1/2" tubing, can be
rolled, with 100% penetration 75% of the joint.

At the completion of this course, each student will be able to:
1. Set up a pipe beveling machine to cut 3" or 4" of sec-40 pipe. The
student has to have the teacher watch this set up.
2. Using the pipe beveling machine, make a 90° cut to 3" or 4" of sec-40

pipe, the cut has to be square, the end of the pipe has to be !mare.
3. Using the pipe beveling machine, make a 30' cut from the. vertical

position on 3" or 4" sec-40 pipe. The cut and end of the pipe has to
be on the "money". Before the cut is made, the student has to measure
the piece of pipe, with the measure that is taken. The student will
then cut 1/2" off, after the cut is made the piece of pipe should be
1/2" shorter. This length can be within 1/16".

. Using the oxy-fuel cutting torch, the student will make a hand cut on
3" or 4" sec-40 pipe. The angle of the cut will be 90° i 5'. The end
of the pipe will be within 3/32" of square. The student will use a
wraparound to get his line.
Lining the oxy-fuel cutting torch, the student make a hand cut on
3" or 4" sec-40 pipe. The angle will be 30° - 5°. The end of the
pipe will be within 3/32" of square. The student will use a wrap-
around to get his line.

. Using the oxy-fuel cutting torch, the student will make a 4 piece 90
elbow from 3" or 4" pipe using the contour marker to fabricate his
gore pattern. The finished elbow has to be within 10° of a 90°. The
gore will have a 30° bevel. 269
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S = Secondary
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,PIPE (cont'd)
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. Using the oxy-fuel cutting torch, the student will make a 2 piece 45

elbow. The gor'e will have a 300 bevel.

. Using the oxy-fAel cutting torch, the student will make a 2 piece 90°

elbow with a.30wbevel 3" or 4" pipe, using the wraparound o get the

angle. The finished fitting has to be within 5° of the 90 .

Using the oxy-fuel cutting torch, the student will make a fish mouth

(tee joint) using 3" or 4" sec-40 pipe, with fish mouth having a 30°

bevel. The student will also cut the hole in the pipe for the fish

mouth. The fish mouth will fit on top of the pipe. The finished fit-

ting will be within 5° of a 90°.

10. Using the oxy-fuel cutting torch, the student will make a concentric

reducer from 3" of 4" sec-40 pipe, reducing the I.D. 1", the finished

fitting will be within 1/16", the length should be or over 6".

11. Using the oxy-fuel cutting torch, the atudent will make a Y fitting

from 3" or 4" sec-40 pipe. The fitting should branch off evenly.

At the completion of this course, each student will be able to:

1. Using the pipe that was cut in objective 2-3, cut another piece of

pipe to match. Take the pipe and tack it together. Put it in the

horizontal fixed position using E60110 or E6011, this joint will be

done with uphand, with 100% penetration with 75% of the joint, the.

cover pass must be uniform in width, reinforcement and no visual defects.

C. Cut two pieces of pipe 3" or 4" sec-40 with a 30° bevel on both pieces,

tack them together andput then in the vertical fixed position using

E6012 or E6013. weld the joint up with 100% penetration 75% of the

joint. Finished weld should be uniform in width, reinforcement and no

visual defects.
Cut two pieces of pipe and follow objective 3-1 and weld

down hand.

. Using the fitting, cut out in objective 2-6, the student

fitting up with 100% penetration 75% of the joint with a

the joint

will weld the
uniform width

I S
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PIPE (cont'd1

272

OBJECTIVE TYPE
T = Terminal
I = Interim

LEVEL
S = Secondary

PS = Post-Sec.

and reinforcement and no visual defects. The student will pick the ro
5. Using thefitting cut out in objective 2-7, the student will weld the

fitting up with 100% penetration 75% of the joint with a uniform width
and reinforcement and no visual defects. The student-will pick the ro

6. Using the fitting cut ovt in objective 2-8, the student will weld the
fitting up with 100% penetration 75% of the joint. The first pass
will be with E6010 or E6011, the rest of the passes will be done with
E7018. The weld will have uniform width, reinforcement and no visual
defects.

7. Using the fitting cut out in objective 2-9, the student will weld the
fitting up with 100% penetration 50% of the joint. The finished weld
will have uniform width, reinforcement and no visual defect. The
student will pick his roe.

8. Using the fitting cut out in objective 2-10, the student will weld the
fitting up having uniform width, reinforcement and no visual defects.
The student will pick his own rod.

9. Weld the fitting up from objective 2-11 having uniform width, rein-
forcement, and no visual defects. The student will pick his own rod.

10. Weld the fitting up from objective 2-12, having uniform width, rein-
forcement and no visual defects. Student will use E6010 only.

11. Using two pieces of pipe (3" or 4" sec-40) with bevel ends (300), the
student will tack the pipe together and put the pipe in the fixes

horizontal position, and put the first pass in with E6010 with 100%
penetration. Grind out slag and fill rest of joint with E6010, this
will be done down-hand. The weld should be uniform in width, rein-
forcement and'no visual defects.

12. Using two pieces of pipe together, put it in the fixed horizontal
position, put the first pass in with E6010 down hand with 100% pene-
tration, grind out slag, fill the rest of the joint up with E7018 or
E7016, using the up-hand technique.

Each student will be able to utilize oxy-fuel equipment to weld 1/2"
tubing and 3/4" pipe.
Each student will be able to utilize oxy-fuel cutting equipment to cut 3"

T S -PS
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PIPE ( cont d )
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and 4" se...-4C pipeon a 30° bevel, a square end cut and a number of fit-
tings, 90° elbol.7, 45' elbow, Tee Joint, Bull Nose, Dead End Pile coupling,
Y Joint Reducer.

Post Secondary students will also be able to set up and operate a pipe
beveling machine.

Each student will be able to utilize arc welding equipment to weld up-hand
and down-hand with 100% penetration 75% of the joint.
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CLUSTER

. UNIT OR SKILL
TITLE

PERFORMANCE OBJECTIVE

OBJECTIVE TYPE
T Terminal

Interim

LEVEL
S Secondary

PS Post-.

STRENGTH OF
MATERIALS

11

METALS

'V

27G

At the completion of this course, the student will be able
to: estimate the strength of a welded unit, strengths of
different structual shapes.

Each student will understand how to estimate the strength of
a weld and where it should be applied.

. Each student will understand the strength's of different
structual ,hapes.

At the completion of this course, the student will be able
to: understand the classification of metals, the chemical
make-up, where and how the metal would be used.

Each student will understand steel making processes, aluminum
production, stainless steel production.

Each student will understand -.There, why metal.s should be used,
the chemical make-up, SAE and AISI numbering system.

AISI - American Iron and Steel Institute

SAE - Society of Automotive Engineers
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EMIT OR SKILL
TITLE

QUALIFICATION
TESTING

It

ft

278

PERFORMANCE OBJECTIVE

. CLUGTER_

OBJECTIVE TYPE LEVEL
T Terminal S Secondary
I Interim PS Post-Sec.

At the completion of this course, each student will be able
to: use equipment to perforil a destructive test, and understand
the equipment needed to perform a non-destructive test, and be
able to visual inspect a weld -went.

Each student will be able to:

I. Destructive testing
1. Preparing specimens
2. Perform guided bend and tensile Lests
3. Evaluate test data

Non-destructive
1. Magnetic particle testing
2. Radiographic Inspection
3. Dye Penetrant inspection
4. Flourescent Penetrant inspection
5. Ultrasonic inspection

III. Visual Inspection
1. Be able to determine by visual inspection

if a weld has any defec,:s on the surface

T PS

I

I

I

PS

PS

PS
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