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METALS PROGRAM

INTRODUCTION

Man has been using metal for approximately 5,000 years.

Found in the form

of meteorites, he first regarded it as a precious gift from heaven, and

worked it into jewelry, charms, and amulets.

personal pride, and to ward off evil spirits.

These he wore as a matter of
o, s

+ About 2,500

years ago, man learned to make crude iron over open campfires

He soon put this new discovery to use in the making of weapons to maintaip
his control over the animal kingdom, and later, to fashion the tools which
were to raise hig standard of living -and place him in a highetr type of
civilization.

b ’

Some ‘100 yearg ago, the development of large-scale manufacture made iron
and steel the cheapest metallic materials on earth, and making things of
'metal is now tHe biggest industry in the United Statps. More people are
employed and more products in money value are produced than ,in any other.

'+ industrial field. The chances are more than one in ten that g student will
sog;day be employed in some phase of the metalworking industry,

L

v . . Teachers, Metals Program

.t\

William Campau
-Russell Daniels .

Kurt Krueger
. James Schwerdt -
-~ ' ’ © Cateer Development Progrants Office

. Y . = . \‘ .
s+ “Cloyce Frazer, Program Evaluator
7 " - ' :
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'METALS PROGRAM " -

L] / d

PROGRAM DESCRIPTION

The Metals Program 18 designed to provide a broad range of student learning
-.. experiences in several metals occupations. Specific units cover entry-

level akills development in the areas of bench and wrought metal, sheet
metal, art metal, forging, heat treating, foundry, welding, and machine
shop. The over-all program is geared to lead the student into post‘\igh
'school employment or to adzgnced training.

The program will be in opération at each high school in the district for a
minimum of one hour a day, five days a week, and will cover a time span of
three school years. ,([The minimum of one hour a day is to be devoted tq ’
classroom/lab learning activities, with the possibility that some advanced
students ‘may spend an additional ten hours a week in on-the-job training
in a métals industry.

* An Industrial Arts Advisory Committee, composed of leaders of local industry,
111 be utilized to validate and update the instructional program, to assist
ith the related instruction, and in making work experience placements.

Students will be encouraged to utilize the services of the on-site career
center for additional’ opportunities to explore career alternatives in the

metals' industry. . )
: ~ '

Special efforts will be made to recruit, train, support, and place
disadvantaged, handicapped, and minority students in entry-level metals

. oceupatij . %

A




METALS PROGRAM

.
PROGRAM GOALS AND EXPECTANCIES

Metals Program Goals

The'primary goals of the Metals Program are to:

- Acquaint students with the broad range of career alternatives
available in the metals industry ° '

’

= Acquaint students with the different methods of metal fab:idat(%n

- Assist students in géthering data for personal decision making with’
regard to the metals industry as a career alternative

- Provide students with entry-level skills ' ‘ a

»

. =~ Prepare students for entrance into post-high school technical/f/
programs | ///
District Goals and Expéctapcies - ‘ o -

o \kThe Metals Program assists students to achieve the following district
‘ * educational goals and expectancies:

.y

1.0 Know the many forms in which communication occurs and communicate
effectively : A ' :

Expectancies: 1.1, ;.3, 1.4, 1.5,°1.7, 1.8, 1.13
2.0, Maintain goo& ph?sigal and mental health -

Expectanices: 2.3, 2.5, 2.6, %.7. * | . &
3.0 Unders;and and accept. themselves and others .

Expectancies: 3.2, 3.10;,3.11, 2.12
4.0 Be aﬁare of and sensitive to value systems

Expectancies: 4.5, 4.6 . \

5.0 Pafticipgte in the ecbnomic, political and socigl aépects of modern
organized society . ] . d

Expectancies: 5.2, 5.7




METALS PROGRAM -~

PROGRAM GOALS AND EXPECTANCIES (Cont'd)

Diat;hct Goals and Expectancigs

6.0 Apply the process of problem solving

L)

Expectancies: 6.7, 6.10
?

: a .
7.0 Have -a comprehensive knowledge of the world of wor

Expectancies: 7.1, 7.2, %3, 7.4, 7.5, 7.6, 7.7, 7.8, 7.9, 7.10, 7.11

8.0 Realizebfhe role of ‘education in human prdgress

Expectancies: 8.3, 8,4, 8.6

" 9.0 Conserve the natural and human resources of their enz}ronmeni

. « W
. Expectancies: 9.2, 9.3, 9.4, ,
’ [} . ’ i ’ K/
10.0 .yUse leisure time in individually and socially productive ways

—

\)A Expectancies: 10.3, 10.4 ° .




METALS PROGRAM

TEACHER FACILITATING OBJECTIVES ~  * /\

TIME  PRAME
N -
The teacher facilitating objectives dare designed. to 1 2 | 9 .
provide a performance framework tHat defines the teacher's] 4
tasks in the management of thg“Metals Program and in
assisting students to reach-the objectives of the program.
He/she will:
1. Proyide orientmtion sessions for students enrolled
in gmetals classes
aluation--Complete by the em%cd‘firat week
JY —
2 Condyrt. a safety test(of each student on general
shop saP\fy\\EE_,,,—/) .
Ebaluation;-CbmpZete by the end of ﬁﬁpond week ) - ‘
3. Provide studenLq with assistance in unit planning and
\\\ " completion of learning activities
',/ Evaluation--Minimum of three hours per week
4, Distribute unit objectives to the students and assist
U them in relating these objectives to the requirements
for the program
" Evaluation--Lesson and demonstration outlines
will be adailable for review
- ’
{5. Assist sgydents*fo complete unit objectives by N
providing demonstrations of skills and concepts for
each unit of instruction R
Evaluation-+Continuing
6. Provide a test for each unit of instruction ™
' {
Evaluatzon--Cbpzes of each test will be avazlable [n )
fbr inspection . .
[
7. Conduct ety checks of each student before
operagion. of unit equipment or use of materials .
!, luation--Maintain progress charts fﬁg;/shsu\\
3 - 8tudent progress
A N
~ _
1

4
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'METALS PROGRAM

TEACHER FACILITATING OBJECTIVES (Cont'd)

8.

10.

11.

12,

13.

14.

. grooming and dress code

Maintain unit-objective progress charts that show
student overall progress in completing the course

objectives
~

. Bvaluation--Continuing
Provide time for students to meet with resource
people who represent chosen areas of metals
occupations

Evaluation--Continuing

Visit metals facilities and businesses to establish

- a field trip schedule and to keep up-to-date on

requirements for entry-level emplo t and company

-

Evaluation--Keep records of visits and send a
swmary te the Coordinator of Career
" Development Programe at the end of
each semester >

Develop information and materials to be used in the
recruitment of intermediate .through 1l1lth grade
students for the following year's classes

Evaluation--Complete by the end of April of each
school year

Enroll,d maximum of 24 students per teaching/g:;§,
as indicated by the District Plan for the Metals
Program, for the next year's classes -

v ’
Evaluation--Complete by end of the$}4th week of
thel spring semester

Meet wiéh metals-associations to promote the .
objeésives of the Metals Program and to obtaln
community support for career development programs
in general o co

Evaluation--Continuing
K

Establfsh a budget and determine the materials and
equipment needéy to provide an up-to-date program

Evaluation--Submit budget a} time set by the
distriet ealendar

" X

3

+or

TINE  FRAME

) -2 | 4

10
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*  METALS PROGRAM

TEACHER FACILITATING OBJECTIVES (Cont‘ﬂ) '

15.

16.

17.

18.

A

19’./]Establist.| and maintain a system dof reco.rds consistent

-

20.

o ¥

21.

22.

Provide :)portunitto- for students to obaerve the
activitidas of individuals in a variety of metal-
working joba, and assist them to {clnte the
experiences :u"parsonal decision making

Evaluation--Continuing

Meet ahd_confer with students (o evaluate'cﬂe&r
performance A\

Evaluation--Continuing

Submit grading reports to deaignated individuals 1n
the schools

Evaluation--Complete by end of the JIth week
--Coqplete by end of t 8th week

Post and maintain regular office hours-and resoyrce
periods that will provide for additional laboratory
time, discugsion,,and consultation Loncerning indi-

v{dual student contracts
. 7
Evaluation--Continuing ‘ N

with the laws and appropriate to student activities

Evaluation--Continuing < ‘\
Attend at least four hours of inservice Eraining
during each school year .

1 o
Evaluatfvn--CbmpZete by end of the 36tH week
/
Participate as a member ef the Indus al Arts ‘
Advisory Committee v

E‘valuatwn--Attend all meetings heZ? during the "

school year; committee minutes will
be kept on file in®the Career

Development Progra7e Offipe
As needed, consult with adﬂ&nisttators. other
teachers, and guidance gersonnel relative to the
student and his/her career goals

‘Evaluation--Continuing

TINE  FRAME

3

1

.
b - -
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METALS PROGRAM

_TEACHER FACILITATING QBJECTfVES (Cont'd)

23,

24.

25.

28.

29.

Asaint in condting an annual follow-up study Of all
disadvantaged and handicapped enrollees and submit a
_report of the study to the Coordinator of Career
‘Development Programs ' S -

Fvaluation-- Complete for preceding pemeater by
end of the current semester

Conduct a survey (100 percent of°'the students in the
program) to evaluate the progrnm prior to the end of
each semester

.

Evaluation--Completé by end of '17th weak
~-Complate by end of 35th week

Submit a report of prqﬁrelq in completing the teacher
facilitating objectives and student performance
objectives (see appendix)

Evaluation--Complete by enéiof L7th week
Revise and reyrite'objéctiyeu for the Hetlla1ii:§ram
Evaluation-Complaete by end of 168tR week

Develop new instructional materials and visua
based on revisions of the student performanc

objectives  d -//

v

_Evaluatﬁgp--CbmpZete‘by end of l8th wqgk

Provide students with assistance in dévelopihg a
resume aAd personal data file

Evaluation--Ongoing
Assist students to do mock job search and to properly
complete a job application form

\

t

EvaZuation--Ongoing

Ypﬂ FRANME

p | 3 ) 4
s
_‘
]
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Metals in Ever}day Living e
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. METALS PROGRAM .
. S ““. : .. ‘% , ,
\S‘TUDENT PERFORMANCE OB'JECTIVES- (Cont d) B ~ TME FRAME
ynit I-~Safety = \ . ; | s ’ 1] 2 |'3 4
/\- - . M ‘~ ’ &
The student will be abfe to demonstrate his/her‘complete
- understanding ‘of safety in the metal shop in the fallowing | L
.areas. , - 5 . .
. » . :
1. 'Attitudq, including respect for the rights of ‘others : - .
“ ) 1\,
2. Proper dress, intluding eye protection and the danger| - '
of wearing- jewelry : a
.3. Care and use of hand tools. N — .k
4. Handling and storaée of sharp tools o l— *
5. Handling of hot metals . ‘ A | i
6. Use of acids -mfw»w~m--;—— T h
7. .Storagé of fiammable-materials including oiiy rags [
8. Care and usevof hand—operated electric tools , )
9. ) Care and operation of machines including the use of ‘ ’
safety guards i
iO;‘ Specials problems involved in the operation of -
" -revolving machines
. ] ,
11, Removal sof metal chips from machines —_—
- 12. ‘Lifting of heavy obJects ) ' oy
.13, Storage of matefials and_projects A )
14. Importance of a‘clean working area -
15, Proper reporting of all injuries —_
16 _—

Knowing and doing one's job properly )

Evaluattan--The student will respond correctly to
. 100 percent of the items on a safety
test, or series o fety tests, and
will make an on-the-gpot demonstra~
. = tion fbr the instructor when
s ‘. appropriate. .

TR~ .

I
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to measure ferrous metals and which to measure
nonfkrrous

6. To explain why certain metals are alloyed with steel
to obtain a desired characteristic ' :
/
7. To know by its appearance whether a sample is hot-
or gﬁld-rolled steel

/
8. Tp identify galvanized metal and’ explain the purpose

/of its coating . L
9. //Eo'identify five common 5956§s of bar stock
; }ﬁ: .Tc identify seven nonferrous metals by color .
. ~11. To deuisevstep—bf-step plans for making a project,
o - to. compute the cost of the necessary materials .and

maintain a record thereof and to keep track of how
'much he/she uses

12, Tc use a common steel rule to measure ‘within 1/32nd
of an inch ‘

.
&8

o R . ]
STUDENT PERFORMANCE OBJECTIVES (Cont'd) , L al TIME FRAME
-, . . - T . -
) Unit II--Metals Technology ' 2 3.
The student will be al}le-'_ R -
. .
%
1. To name the areas of meta*working covered by the term .
"general. metals . £
- . > ) . .
2. To name six occupations in the field of general
metal . : : . ' . ‘
etals , ~ ”\g& .
3. To identify pure metals and alloys andcknow ghe%her '
@ach is ferrous or nonferrous ) —
4. To name the &'en properties of metals
5. To distinguish between the United States Standard -
and the Brown and Sharpe (or .American Standard) wire
-t . and sheet-metal gages, and will know which is used N

s,

- circumference ruler

14. To identify and explain the use of three kinds of
hammers .

,13. To read the circumference of a metal duct by use of ab_
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METALS PROGRAM . ~
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. TIME FRAME"

LYY

- ’ » r
STUDENT PERFORMANCE OBJECTIVES (Cont'd) S

Unit I11--Metals Technology

1

- -

15. To identify and explain the use of a cenfer punch and
) a prick punch . (

‘o

16, To identify apnd explain the use of the following - 4

metal layout tools: scriber, dividers, hermaphrodite

calipers, angle plate, toolmaker s clamps and V

‘blocks .

' , i

Evaluation--The student will have pdesed the test
i1f he/she makes an overqll score of
at least 70 percent-on all items
A through 6.

17. To‘identify the following by spark test: cast irom, |

low-carbon steel, high-carbon steel and stainless -
steel .
Evaludtion--The student will demonstrate on the

spot. for the instructor.
-

18. To identify and use each of the three heads that form|

. a part of a combination square

Ebaluatzon—-T%e student will degzzstrate on the
' " spot. fbr the znstructor :

-

o . W

N
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STUDENT, PERFORMANCE OBJECTIVES (Cont'd) : TIME FRANE
. dhit I11--Bench and Wrought Metal _ ) 1 2 3 | s
= The student will Be able:
. 1. Tp.idjntify and explain the correct use of four 1T P ’
g " commorf types of cold chisels v >
. -+ 2. To identify its parts when given e\two—view pictnre_ }- ) :
' ) of a twist <drill A ' ) | "l
] .- : le R
3. To identify the correct cutting fluids to use on ' B
cemmon metals S . :
4. To identify its parts when given a picture of a file /
. . : -
5. To identify four cuts and eightrshépes of files \\\ |
’ L. Y 6. “To identify the three kinds of threads cut into ., | - ’ |
' ' metal _ | N '
B . . e 7 G ¢
\ 7. To identify four types of hand-hacksaw blades by
.’ _ tooth arrangement and to explain the correct use of
) : each, »
Ebdluatzon~-The student will have pﬁeked the teg
if he/she makes an overall ecore of . . _
‘at least 70 percent on all items from s . .
Z through 7. : 1o
' . . ’ ) . 4 , ’
8. To cut heavy metals with a hand hacksaw by knowing _ . o
I ! ’how to select and ugse the proper blade for a given - oy " -
| _' ‘.‘ . job | - L@ ‘ ~ .
- .
e o Evaluatton--The student’ will submit an e{ample )
N AP of his/her completed work to the r :
T T ‘ instructor for apﬁroval : '
) 0. » i I‘ . . -~ " ‘
" 9.  To'cut structur metals with a power hacksaw
" . - Evaluapton--The student _submit an example
. , ~of his/her comple work to the » :
R ~ dustructor fbr approval. o - ]
, 10. To perform accurate drilling on the drill press,
the portable electric hand drill and the manually
,-'operated ha‘d drill . ‘ .
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METALS PROG(RAM e
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* STUDENT PERFORMANCE OBJECTIVES (CorJ:'d) i . ’ - TIME FRAME
Unit III-—Bench and Wrought Metal ‘ . - 1 2 |3 4
, 4 "
] Evaluation--The student will submit.an example 1 —‘/ <
i of his/her completed werk to the SR -
=, v e instructor for approval R A R

3 - ~=1l.- ‘To ideotify three sets of twist rills and select." : | )
the correctgirill for making a hble for a 1/4- 20 tap '

s E‘valuatwn—-The student uﬁll make an on-the-spot 0 : :
v demonstration for the mstructor Sl e—
] -
12. To sharpen a drill to the correct angles : - 4

Evaluatwn—-The student will: make an on-the-spot .
demonstratzon for the znstructor ‘ i —_

-

13, To make two 90 bends, two inches apart, using & ’ i | | S
: ' vise and modkey wrench when given a six-inch lengtﬁ 1
i of 1/8:x 1" stock and each of the three legs must be .
’ within 1/8" of the specified measurement | . ' :
: E‘valuatwn--?he student will subrm,t an’ e:cample of : .
. ‘ his/her completed work to the N E _
instructor fbr approval. - —

)
.

14,. To set ‘up a metél forming machine and form a piece
of metal to a size and shape specified by the
§ instructor

quluatyyn--lhe student will submit an example of
hig/her completed work to the )
¢ znstructor for approval. '

1 15. To demonscrate his/her complete understanding‘ofk
safety71ﬁ the setting up and use of a metal grender | >

Evaluatzon-—fﬁe student will have responded
= gorrectly to all pertinent iteme on
' a safety test (see Unit I) and will
g ’ make an on-the-spot demonstration , _
for the instructor. " : —_— ]

s . "
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(o METALg PROGRAM . .
. ’ . —— . . V . - ? . 4 N g
: o STUDENT- PERFORMANCE OBJECTIVES (Cont'd) B TIME FRAME
s , . : . . S - -
Unit IV--Shéet Metal - - _ _ : 11 2 | 3| o '
4 o K
ﬁhe sludent will be ablétd_/ _ - .
' \ |
| 4 1. To identify five\differeqt’fe;;b_ueed in sheet metal .
s zork - ‘ S ' — _—
. . 2. 0 name th;:L methods -of shegt metal layout . - ,
' 3./ To identify six different lgjds of hand snips '
o . ) . _ ‘ N (
4. To identify its parts when given a picture of a .- .
- squaring shears ' 3 . ) ) SN I P— |
3. - To *identify the four ‘most commonly used sheet métal . o
: v forming st3ke : o e _Q__ '
b - ' Y N ¢
6. To identify its) majbr parts when given a picfure of N
Co a Jf folder ( orming machine) i . ) P
- 7. To ntify, from a picture of a rotary macﬁine_ : ' . .
r -l , with the following sets of polls: bearing rolls ‘ 1 . :
] ‘crimping rolls, wiring rollgg burring rolls adgr}
- turning rolls : ) : ' ,
' : 8. To 1dentify five common head shapes each of types
' ) A and B sheet metal screws
9. To explain the steprby-step procedure for tinning a '
soldering copper
Y
10. " To’ identify’ ‘and explain the function of the fluxes-
: tused 14 soft soldering
. L o ]@. -To explain the step-by—etep‘procedure for. sweat
M ‘ ; soldering two pieces of sheet metal v ( ’ —_—]
*712. To identify four different edges used in sheet metal
\; . - - - Work . l
Evalqatzon--The student will have passed the test
. if he/she makes an overall score of
at' ledst 70 percent on all items from
L through 12,
. ‘.1’v. N
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L METALS PROGRAM
: + : T ’ < a )
SIUDENT PERFORMANCE OBJECTIVES (Cpnt'd) . *ll FRAME
' 7
Unit IV--Sheet Metar L ;(_ 1172 .3
LY

13. To lay out and construct a sheet metal utility box
that measures within 1/8" of ,the stated overall

dimensions ’ ‘
-

Evalua\hQQ-LThe student will submzt hzs/her
~ ~ completed project to the instructor
for approval.

radial-line development

.

14. To lay out and"d’onstrucn sheet metal funnel using

Evaluation--The student wzl submit %%s/her -

-~

compléted proje
JSor gpproval.

to the instructor

J

4

i

,\~\
. p

1

16.

17.

18.-_To use a bar folder to form single- and double-hem, .

.
’

To demonstrate his/her complete understandiﬁg of
safety in the operation of a squaring shears

Evaluatzon-- e student will have responded
correctly to all pertinent items on a
jn safety test (see Unit I), and will
make an on-the-spot demonstration fbr
' the ihstructor.

To lay out and cut sheet metal using the squaring
shears .

EvaZuatzon--The student will make an on-the-spot |

demonstratzda\fbr the znstructor.

To form sheet metal over the stakes ¢
Evaluatzon--fhe student will submit an example
' of his/her completed-work to the

.instructor for approval.’

es

E aluéyion--The student will submit an example of
hig/her completed work to the
instructor for approval.

—

§

®»

/R
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Unit ivi-Sheet Metal ‘ ‘

METALS PROGRAM -

STUDENT PERFORMANCE .OBJECTIVES (Cont'd)

19.

. 20.

- 21.

22.

To:use a cornice and/or box-and-pan break to bend
s?eet metal

Evaluation-~The student will submit an’ example
- of his/her completed work to the

\\\t:atructor for approval.
To use a slip—ro 1 machine to form\Eheet metal
cylinders and cones T , -

Evaluatzon—-The student will aubmmt an example
" of hie/her completed work to th
tfﬁt ~ .instruector for approval. . .
: b s
To use a hand groover to form locked, grooved seams

Evaluation--The student will submit an example
of his/her completed work to the
ingtructor for approval.
To use a Eoldering furnace, a 1 1b. soldering copper,
and 50-50 solder to join two 2 x 6" pieces of galvaﬁ
nized she%t metal with a 3/8" lap seam

' Evaluation=-The atudént will submit an example
of his/her completed work to the
instructor for approval.

. . »

- ) [ §

TIME FRAME

/s




“METALS PROGRAM ~
$\\\“ £ - N
4, . STUDEYT PEREORyANCE OBJECTIVES (Cont'd)

) ' / » h‘ * ' ]
= Unit V--Art Metal ' ¢

The student will be able: ' . !

t ‘ \/ \ ’
r . N - T‘ | \ . /
- » /'—ﬁ> / /
~— - \

TIME FRAME €

'&i

2 3.

1.

-

‘To identify five common spinning tools from a picture

To identify the following surface decorations.»
piercing, planishing, fluting, flari oloriqg,_
etching, engraving, enameling, chasig§?§§bpousse and
filigree - .

To- explain what is meant by the terms "annealing
and pickling" ) \

&

To identify the following methods of decorating the
edge of a metal object: doming, fluting, stalloping,
flaring and overlapping

To identify parts of a metal-spinning lathe from a

picture
~

Evaluation--The student will have passed the teat
if he/she makes an overall.score of
at least 70 perecent for all items
l through §.

To select, a désign and comSlete a project using the
tapping process for either the background'or the.
border when given a sheet of 30-gage copper 6" square

Eﬁaluation--The student will submit hie/her
: completed project to the instructor
for approval

"To demonstrate his/ﬁer‘knOWIedgé of the use of

chasing and stamping tools by completing two prdjects
and using a different set of tools for each

Evaluation--The student will submit his/her .
completed projects to the instructor
for approval.

{

v
-

"
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METALS PROGRAM ‘.
) t 'y T W
STUDENT PERFORMANCE "OBJECTIVES (Cont'd) ” g TIME FRAME 7
1t 2 3 4

Unit V--Art Metal

8.

9.

- 10.

11.-

12.

. 13,

To~demonstrate his/her understanding of metal to6ling
when given 4 sheet of 32-gag€ copper 6" square by
fashioning a molding device {rom a 6" length of a
5/16" wooden dowel, selecting a pd{tern and complet- -
ing a project

Evalaattbii--The student will submit his/her
completed projegt to the.instwuctor
for approval.

-
r

To demonstrate his/her understanding of tﬁe sinking
and beating-down processes by completing two pgto-
jects,; using a differenl”brocess for each

Evaluation--The student will submit his/her
completed projeet to ‘the instructor -
for ‘approval

To hammer out a bowl by the raising process from
d sheet of 18-gage copper 12" in diameter '

Fvaluation--The student will submit his/her
completed project, to the instructor
' for approval

To silver solder a finding on a plece of jewelry

EvaZuatzon--T%e ‘student will submit his/her
completed project to the Lnstructor
for approval.

To select a form, set up his/her work and spin a
simple bowl from a sheet of 18-gage copper 10" in
diameter .

Evaluation--The student will submit his/her
completed project to the instructor
for approval. v
_ ’ :
To correctly use a jewelry saw after having selected
thie proper blade for a given job

[*d . -
Evaluation--The student will make an on-the-spot -
demongtration for the instructor.

<3
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STUDENT PERFO&MANCE OBJECTIVES (Cont d)

Unit V--Art Metal \ N
¢ )

>

15.

16.

To-use'a ga**fprnace to anneal any common art metal

-safety in the mixing of various kinds of acids in
‘water to make pickling solutions

- -

aZ’ztwﬁ--The student will make an on-the-spot )
\ demonstration for the tnetructor.

\
\

o jJdentify and explain the use of four natural
coppounds commonly employed for the buffing of metals
Evaluation--The student will make an on-the-spot

dehgarwtration for the instructor.

To demonstrate his/her complefe understanding of

Evaluation--The atudent will have responded
' 7 correctly to all pertinent items on
' a safety test (see Unit I), and will
make an on-the-spot demonstratwn for
the (mstructor o \( v

TINE FRAME
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METALS PROGRAM

. . N
: ~ . ‘ ,
STUDENT PERFORMANCE OBJECTIVES (Cont'a;7.' 4 TIME FRAME
A . v .
Unit VI--Forging ‘\) 2 3
The sfudent will be able: . , '
| | | L J
1. To name fpur kinds of workers associated with 1
fqrging ’ ‘ o=
2. To identify parte of an anvil vhen given a picture
3. To identify the three most common types of hot-metal _
tongs : —_—
4, To identify five sets of anvil tools and set—hemmer_
combinations : '
Evaluatton--The student will have passed the test
s . if he/she makes an overall score of
at leasty70 percent on all items .
L through 4. . {(/
S. To demonstrate his/her complete understanding of )
safety in the lighting and Qperation of a gas or oil
forging furnace
' Evaluation--The student will have responded
correctly to all pertinent items on
a safegty test (see Unit I), and will
makeg an on-the-spot demonstratzon “for
the instructor. .
6. To recognize the correct”forging temperature of any
given metal by its color °
ﬁ + s
Evaluation--The student will make an on-the- spot
_ demonstratwn for the mstructor S
7. To draw a 10" length of 1" round cold-rolled stcel
out to a 1/2" round rod
Evaluation-~The student will submit an example )
. . of his/her completed work to the
/ ingtructor for approval. '
. f
\ ) * .
N
[ Y
25 -
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'y /_ METALS PROGRAM *
STUDENT PERPORMANCE OBJECTIVES (Cont' 43 « TINE  FRAME
v
* Unit VI—-Forging .o ST 1 | 2| 3] @
8. To use three 8" lengths of 1/2" aquare hot-rolled
steel to: o
( \‘ .
a. Transform one piece into a circle :
b. Twist éhe second two comblete turnS”'
. e, Upset the third on both ends to twice its origi- .
e nal area : ¥ . >
E'vaZuatwn--The student witl submit an example. ) o
.-.of his/her completed work to the
tnstructor for .approval. —
‘ L]
v
. )
. - 7
» :
/ -
‘ \
‘ \\ A -
-
r — j&
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| .METAL,S‘. PROGRAM _‘

5

STUDENT PERFORMANCE OBJECTIVES (\%nt 'd) .

Unit VII--Heat Tréating - . .

1. To name three methods for testing the harddess of
metal§\<\\\ﬁ o o , ' . ‘
2. To "explain his understandir&f hardening, tempering,

‘annealing and caaehardening of metals

* «} .
Evaluation--The student w¢ZZ have passed the test
if he/fshe makes an overall score of
at Zeast 70 percent. .

3. ‘To properly heat treat - -the cutting edge “of a cold
chiael .

. EvaZuatzon-~The gtudent will have passed the test
if he/she makee an overall score of
o at least 70 percent .
v -
4. To know the temperature of a heated metal by 1ts o
color . o . . .
. ., . < . i \ )
Evaluatzon--The student will make an on-the-apot
' demonstratzon fbr tke znstructor.'

“TIME

FRAME -

1[“‘




METALS PROGRAM .

STUDENT PERFORMANCE OBJECTIVES (Cont'd)

Unit VIII--Fodndry

‘ - IR |
The student will be able:

1.

.. tools used in foundry work .

‘'with the help of another student, pour molten metal

To- identify, from a_pic&ure;'ls common items and

y

" EvaZuatzon--The atudent will have passed the test

“1f he/she makes an- overaZZ saore of
at least 70 pervent.

eTo properly temper the sand used in molds.-

EvaZuatzon--The student will make an on-the-apot
: ¥  demonstration for the instructonr.
—~(When picked up and squeezed a clump
‘must retain a sharp tmpresszon of  the
student's fingers.’)

To demdnstrate his/her complete understanding of. .

safety in the lighting and operation of a melting
furnace : .

EbaZuatzon—-The student will have responded
correctly to all. pertznent items on
a safety test (see Unit I), and will
,make an on-the-spot demondtration for
the znstructor. .

To select a simple pattern; make the necessary setup,

into the cavity and then finish and remove the

project

EbaZuatzon--The student will make an: on-the—spot

~demonstration for the instructor and
will submit the compZeted proaect for
approval.

24
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METALS PROGRAM -

.
'

. STUDENT PERFORMANCE OBJECTIVES (ConX'd)

Unit IX--Welding

: / :
The student will be able:" * :
1. ~To demonqtrate"his/her complete understanding of

'safety in the setting up and lighting of an oxyacety-
. lene welding tprch . ‘ ,

- Evaluation--The stud;;>\will have responded
.+ . . . correctly to all pertinent items on .
N a safety test (gee Unit I), and will
make an on-the-spot demonstratzon fbr
rhe instructor.
‘To know and. set the correct operating pressures on
" both the acetylene and oxygen gages

ro
.

3. . To identify an alternating and a direct-current

welding machine and explain when ‘and why each is used|

‘To select' the electrode, welding current and welding -
position appropriate for a given job from>the
American’ Welding Society’s chart of common mild—steel
electrodes .

Fay

5. To select the proper amperage for an electtode of -any]

¢

- tgiven-size using a. chart
6. To identify the welding'symbols shown on a blueprint

Tvaluation--The student will make an’ on-the-gpot
‘demonstration for the inétructor and

will have passed the unit test zf ,

- he/she makes an overall score of at
least 70. percen+ on. aZZ ztems 2 '

' .f' | ) throuahé‘ _ ’:?/ :
7. - To adjust the vorch to obtain oxidizing. carburizing

‘and neutral fl

Pvaluat on~-ih stud nt will make an on-the-spot.
N demohstration for the instructor.

o ’ R ' N L ' s ' - .
B ] - o ‘ . . .
K A S I
— ; . .
. A} *

¢

TIME FRAME -

—snbal.
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METALS PROGRAM . :
STUDENT, PERFORMANCE OBJECTIVES—(Cont 'd) . | TIME FRAME a
A - . : -
‘Unit IX--Welding o | - o 1 | 2 | 3| 4
% S8, To:use a 2'xl6" piece of 16-gage hoq—rdlled steel to:

" Run a bead without a rod ,
Run a bead with a rod < ' :
Make a butt weld Vo '
+ Make a 1" lap weld on both’ sides
Make a T weld .

'p an o

l . ot

Evaluatzon--The student will submit .exam les of
: his/her completed work to the
instructo? for approval. - —_

9. To join together two pileces of 2 x 6"A16—gageﬂhot—

A rolled steel by bronze welding 1

-

Evaluatzon—-The student will submit an exazzii///
. “of his/her completed work to t

znatructor“fbr approval.. o A —

10. To make a 1/2" lap seam with two 2 x 6" pieces of
20~ gage galvanized sheet and then use a Spot-welding
machine to join them together with welds at 1"
1ntervals _

A

Evaluation--The student will submit an example
' of his/her ecompleted work to the
znstructor fbr approval

y : ) . RN
. ' .
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- METALS PROGRAM

STUDENT PERFORMANCE OBJECTIVES (Cont'd)

. Unit X--Machine SHop . ' _ 7 1
The ‘student will bg ablé: - \ .
’ . . . i .
1. To identify and explain the use of the following

~

. back rake and side rake

s FNRS

-measuring devices: outside calipers, inside calipers

and micrometer

T identify parts of an engine'larhé from a pictureJ
. {

To identify and explain gthe use.of the f6llowing

cutting tools: side-relief angle, end relief angle,

To state, the correct number of revolutions per minute
for turning low~-carbon: steel, tool steel, cast iron,
brass and gluminum

Evaluation--The student will have passed the test
if he/she makes an overall score 3f at
least 70 percent on all items 1
through 4.

) H

To grlnd a roughing tool with angles suitable for
turning mild steel when given a,6 3" length of 1/4"
square stock’ ' _ _ . .

Evaluation--The student will make an on-the spot ’
demonstpatton for ‘the instructor,

To 1ocatéfand_drillfcenter holes with a drill press
hen‘given“a 12" length of 2" round cold-rolled steel

i

o W b

EvaZuatton--The student szZ make an on-the-spot-'
: demonstrat Zon fbr the instructor.

-

To. propé&ly ‘get up the work on a-lathe for turning

between the holes after. having drilled the, center
holes (see Objective 6)

_' EvaZuatton--T%e student will make an on-the -gpot
' o démonstratton for the tnstructor. 3
To: face the ends, rough turn, aﬁd finish turn a 2"
length of 1" round cold-rolled steel :
\
Evaluatton--The student will make an on-the spot
‘ démonstratton for the tnstructor

-
-

TIME FRAME
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e instructor for approval.

METALS PROGRAM ./

STUDENT PERFORMANCE OBJECTIW&? (Cont d)

Unit x--Machine Shog
5 ' , . - -
9. To demonstrate his/her knowledge of taper turning in-
' the .following ways:

a. ~B‘y.setting over the tailstqck
b. By using the:compotnd rest%
c. By using the taper attachment-

Evaluation--The student will submit examples of
his/her completed work to the

10. To further démonstrate hislinowle&g€ of taper turning
by solving problems using the following ‘formula:

_ total length in inches x taper per foot
~Set over = _, ~in inches
- ' 24

EvaZuatzon--I%e student will make an on- thg-spot
demonstration for the inatructor.

N
TIME FRAME
1| 2 3 4
‘f

l\‘

51

—32
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ME,TALS PHOGRAM

‘9

) STUDENT PERFORMANCE‘OBJECTIVES (Cont'd) e
Unit XI--Metals in Everyday Living - o

The studént will be able'

d.

To draw and fill 1n 4 flow chart showing the step-by-

step procedure for converting raw products :into steel
and including the names of four different methods for
processing the pig iron ‘

' To name the metals that are alloyed with copper to
-produce brass or bronze

To name the ore that.is used tg,make aluminum
Evaluation-~The student will have passed the test
1f he/she makes an overall score of at
‘least 70 peraent on aZZ ztems [

through 3

-

TIME FRAME

‘.

33
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METALS PROGRAM

STUDENT PERFORMANCE OBJECTIVES (Cont'd)

Unit XIII~-Finishing

The student will be able:.

1.

+ To demonstrrate his/her understanding of the three

_ general categories of metal finishing that follow:

a. The addition of material to a surface, as is
done in painting and electroplating

b. The removal of material from a surfdce, as is
done in grinding and honing

c. Tﬂ:/;;chanicelvcreatment of a surface, as is
" *done in shot peening and sandblasting

- To identify an oxidized metal by the color of its

surface

- To dietinguish between rust and other/fotms of

corrosion, and eprain why some metals rust and some
- do tot -

'To name. at least three metal appliancee used in the - _“

'average home that have a porcelain enamel finish

' To recognize an anodized aluminum surface" and explain
. the process for anodizing ‘

' iﬁg sketch a diagram explaining the electroplating ‘

ocess : _ . , . .

Evaluatzon--The student szZ have passed the test
1f he/she makes an overall score of at
L Zeast 70 percent on all items 1

Tile mel

—
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- METALS PROGBAM

- * w.

STUDENT TERMINAL' PERFORMANCE OBJEC

1%

2.

3.
4.

5.

hy | | | | |
The terminal behai;stl associated the Metala Program are those skills

and behaviors tha
having ‘completed the program. The student will-°

tudenta will be able to demonatrate as a result of

4 .

Have made an appropriate career qhoice-of'a inetals odﬁhpation

-

Continue in ad advapced training program and/or be employed in a metals

occupation ‘ ‘ \d R
Be a knowledgeable consymer of metal products
Have developed a résumé and - perbonal data file'

Be able to demonstrate adequate knonledge‘to conduct a job search,

properly complete an employment application form, and meet employer ° e

requiremente for a satisfactory employment interview

Have deVoioped the attitudes and interpereonal ekille required for
continued employment. Attitudes and interpersonal skills fay be
identified by observable behaviore auch as:

Q .

a. Consietent compliance with dress” and grooming requirements of
" the work environment ‘

?b; Ability to receive ‘and carry out instructions' );> ,

c.“VWOrking in harmony with sgpervisore, fellow\employees and the
public’ served -

; __ .

e
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METALS PROGRAM .

EVALU‘ATION PROCEDURE - o l

The Metals Program will follow an information collectitn cycle with data
being gathered at the 9th and 17th week of each semester. The teacher

is responsible fyr gathering, preparing, and submitting evaluation reports
that are based upon objectives 1nd1cated in the Metals Prqgnam Management

System.

E

At the 9th and 17th weeks of the semester, the teacher will examine each
of the objectives indicated in the management syﬁfﬁﬁ in order to determine
the degree to which each objective was accomplished. The degree of
accomplishment should be indicated in thHe time frame space on the -forms.

On the narrative report, the teacher will indicate the reasons for partial
or nonaccomplishment of objectives. * Constraints and problems encountered
should be included 1n the report along with suggestions for revision and/or
modification of the program and the Metals Program Management System. The
final report, submitted at the end of the 17th week of the semester,
should be a compilation of data gathered at. the 9th end "17th week.

The time line-is - -intended to provide for program monitoring and to insure.
.the use of evaluation data for improvement of the program. .The table

below indicates

the time line to be followed, the forms to be naed in the

evaluation and where the report is to be disseminated:

4

Time Line Form Dissemination of Report
9th week Teacher Objectives £>Inca1 school - Department Head
: . Student Objectives , and Principal or Designee
Narrative Report » : o
17th week Teacher Objectives Local school - Department Head
: Student Objectives " District - Superintendent or
Narrative Report o Designee

The Career Development Programs (Qffice will act as an information and
data retrieval center for career development programs. "After final
evaluation reports on the Metals Program are received, they will be

reviewed in order to ascertain the type and level of support needed for

‘the program on the district: and local school 1level.

yearly basis or

_are prepared by

<

The Metals Program Management System will be reviaed and updated on a

as needed. Changes in the management system will be based

upqQn studerdit and program tteeds as indicated in the evaluation reports that

local teachers and other appropriate individuals.

32
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METALS PROGRAM
MANAGEMENT SYSTEM REPORT-~TIME FRAME CHECK LIST

. .....TEACHER FACILITATING OBJECTIVES.

Teacher Date -
School ' ' Date £
|
Page | Page " Page - Page Page ‘Page :
ime Time : Time Time Time Time
Frame Frame Frame Frame Frame Frame
1 2 - 1 2 1 2 1] 2 BN I | 2 1 2
- — - - '
P Y
% o .
r .




METALS PROGRAM

STUDENT OBJECTIVES

Teacher
School _

Page Page ' Page Page
Time Time Time Time
Frame Frame Frame Frame
1 2 1 2 1l 2 ) | 2

i <

MANAGEMENT SYSTEM R!PORT--TIﬁE FRAME CHECK LIST

14

|

39
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METALS PROGRAM

MANAGEMENT SYSTEM REPORT ‘ s
. Teacher , " Course
School ‘ : Date

Narrative Report should:

.Evaluate success in completing teacher and student ofjectives.

‘Analyse réagons for partial or noncomplstion of objectives.

-‘Describe constraints or problems affecting the teaching or learning procsss.
Suggest revisions to improve ths course. ' )
Recommend mathods for future program promotion.

- . e
' i . . ) R ‘ 7 !
.  NARRATIVE REPORT . |
(Attach additional sheets if necessary.) .

. . . [

-~ o
»
- \
i * .
-
¥ : ‘
. \ - ‘ )
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