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CHAPT’E‘F'%I' | 5
PURPOSE AND USE OF THE GUIDE / 3

The lowa Guide for Curriculum Improvement in Irdustrial Arts, K-12 has been prepared t//assist teachers and public school /
administrators in improving the quality of thelr educational program. ‘

The guide is a framework for local curricula development and thus aVOids prescp/blng specific content and methodology. It
gives the practicing industrial arts teachers and administrators the fréedom and f exibility to innovate and develop unique
approaches and methodology fqr a particular locale. The guide is intended for ysSe in situations where a comprehensive
curriculum development effort is undertaken, a new industrial arts curriculum i§ being developed, and an existing program or
specific offering_is being examined with consideration given to revision. .

€

The guide should be of particular value to teachers interested in developing Interdisciplinary units. Comprehensive
* programs and specialized courses can also be improved by applying the suggestions found in the guide.

For all of these situations it will be helpful to review the total curr{&ulum process. Four phases of coordinated planning and
decision making are essential. These phases are diagrammed and described In this chapter along with references to
partbcular sections of the guide which will be of assistance in developing curriculum for K-12 industrial arts.

[

Local Curriculum Development Model ‘ - .

(Figure 1)
Phase | . L | - Establish the Basis for Industrlal Arts in the K-12 -
S - School System

An appropriate

basis is presented [— Analyze student population to be served

in the guide ) — Develop rationale for serving student needs
— State general goals .

»\ . N
Phase | | - Establish the Basis for Industrlal Arts. on the Various
A at Operational Levels ' )/
bgsialspir)er(r))r?eeaere\ted - -‘—Analyze student sub- populatlons to be served
in this guide | — Develop rationale for serving needs of students

' ' in the various sub-populations
| — State operational level goals o
— Vo .?
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" Phase |l ( ' Outline Local Industrial Arts Program
TE) be develo\ped — Identify program offering on the various
by local teachers ' operatlonal levels - o
or committee. . — Prepaﬂe a scope and sequence model of thé ‘
This guide . program offering ‘
gives examples — |dentify competencies to be developed in the
: specified offerings

Phase \Y - Prepare Teaching Plans

‘ Tobe developed [— Organize content
by individual . — Develop measurable objectives
teachers. _|— Determine learning activities
Suggestions are .

. provided in the - - w —— Selectreferences and resources
guide ' — Design teaching strategies

- Continuous Evaluatidn and.Refinement .

v




Phase | Establishing the Basis for /ndUStrla/ Arts in the K-12
School System

The initial step in curriculum development is to establish
, a firm basis for the total program. Essentially it invoives
establishing the need for the program, describing how
these needs can be met, and describing the general goals
of the program. .-

A study of the cuitural, technological, recreational,
avocational, and occupational needs of students in the ‘
community quite likely will lead to identification. of needs
common to most American ‘children. Industrial arts
education has much to contrlbute to meeting the common

needs of participants in our industrial technological society.

A philosophical statement or rationale should then be
developed which describes the values of industrial arts and

the ways it can contribute to meeting the needs of students

in the community. It would probably inciude a definition,
statement of purpose, and % description of the general )
goals.of industrial arts. -

The guide presents an appropriate rationale in Chapter ]
and general goals in Chapter Iil. :

Phase Il Establishing the Basis for Industrial Arts on the
Varidus Operational Levels (Elementary, Junior High*, High
~  School)

Here attention is directed toward the needs that are
common to certain groups within the school. These groups
are referred to as subpopulations, and may be defined on
the basis of age, maturity, occupational goals,special

- abilities, and interests.

The cugriculum organization follews the s!hool
operational levels of elementary, junior high, and senior
high school .in order to more effectively meet the needs of
these subgroups.

~ |

*Tho torm "Junior High i3 used In § gonoric conso in this guido and Includas both middio
school and junior high schoot grado lovolo

r 3
,
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For these subpopulations, industrial arts plays a different
role regarding cultural, technological, recreational,
avocational, social, and occupational functions. By
identifying the needs of students in the various subgroups,
one is led to develop a rationale that will serve as a basis
for industrial arts activities which will meet those needs.

For example, on the elementary level it may be concluded
that construction activities are needed to vitalize certain
concepts in science or social science, or to acquaint
students with types.of work in certain career fields. The

“elemehtary teacher may incorporate construction activities

in which these concepts must be applied and/or which give,
students experiences similar to those of workers in an .
indUstrial-technological career field. These are opetational

leve| goals that form the basis for further technological and, . .
career development.

As students mature, they need to explore and try their
abilities in a variety of technological activities. They need to
investigate interests and abilities, and test their A
self-concepts with respect to possible roles in the adult
world. A well designed industrial arts program provides
exposure to a vast number of technical concepts, -
techniques, and occupations. It is for this reason that
comprehensiyé exploration goals are recommended for
industrial afts on the junlor high school level.

Some“students in the senior high school are ready to
prepare for an occupation; others wish to continue to
explore certain industrial-technical concepts in more depth;

‘ -and still others need outlets for constructive and -

avqcational interests. Selecting program goals for this level
demands conslideration of both breadth and depth of study-
in special ingustrial-technological fields.

In Chapter IV, a recommended list of goals is provided for
each operational level. Examplas of expected outcomes are
also presented to further define the goals and make them
action orlented. The operational goals selected must be

" consistent with the general goals identified for thé total

program.




Phase Il Outline Local Industrial Arts Program Content should be selected on the basis of the -
In this phase of curricuium develobment. the program ’ competencies to be deveioped. Too often in the past the
offering on the various operational levels should be reverse progedur_e has been practiced, often resuiting in
identified and a scope and sequence model developed. The obsolete or irrelevant learning. In developing content, the
recommended offerings, scope, and sequence are local curriculum committee or teacher should analyze the
. presented in Chapter IV. . competency with respect to the knowledge and skills
students need to attain. These then become the content.
For example, a competency of recognizing the basic
elements of industry implies instruction under such content

Program offerings (units or courses) should be selected in
terms of subpopulations to be served. For various reasons,
such as, class size, facliities, and economics, it may not be headings as research and development, production,
possible to serve all students; however, every effort should

marketing, and services.
be made to serve identified subpopulations in terms of the . ting.
school’s philosophy and resources. The title of a particular unit should be in the form of a

descriptive term or phase which indicates the major - v

Once the program offerings have been determined, concept or subconcepts to be learned.

attention should be directed toward identifying .

competencies to be developed in the varicus offerings. - The units shouid be analyzed in terms of what the student |
Competencies may be described as those knowledges, ~ should be able to do upon completion of the unit.

skills, and attitudes that the student should be able to ¢ Statements of these expected outcomes are called

exhibit 'upon completion of a specified course. - behavioral objectives. It is recommended that these be

presented to the students prior to starting a particular unit. :
These objectives should be quite specific and With
minimum standards of performance indicated. These™~
objectives should be stated in measurable terms, and
outcomes should be evalyated by observation, performance,
or objective tests. The mastery of spacified unit objectives
- should lead to attainment of competencies, and |
subsequently to realization of operational level goals. ’

A careful analysis of-the operational level goals and

- expected outcomes should provide insight into
competencies which are appropriate for students in the
various grades. In determining competencies for a
particular course the Jocal curriculum committee or teacher
should (1) recognize that the competencies wlll be more
specific than the expected outcomes listed in Chapter IV,
and (2) strive to develop those compstencies which are

consistent with the operational level goals and maturity The process of sequencing Instruction invoives analysis of
devel of students. Assistance in this task may beobtained by prerequisite competencies needed to perform a particular
consuiting Chapter V. An investigative team of practicing competency, and determining a logical order for units’of
industrial arts teachers in lowa developed a suggested list instruction. . .
. of competencies for the offerings recommended in the The nature and extent of each unit or group of . |
qulde. . ‘competencies should assist in determining the approximate |

amounts of time (emphasis) to devote to each of the |

Phaso IV Prepare Teaching Plans courses to be developed or revised. Upon carefut

Whereas the previous phases of curriculum development consideration, some units will probably suggest the g
may be a group effort, the preparation of teaching plans is establishment of courses of one-half sghool year, or less, in
usually the responsibjlity of the individual tdacher. Included ‘length. Others may necessitate a full year, or perhaps a two
in this phase are such activities 43 selecgng and organizing year séquence of courses. |
content, developing unit objectives and learning activities, o ; |
! selecting texts and references, and designing teaching \ . *. . i -
strategles. , - |

n
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Students master objectives and attaln competence
through successful participation in learning activities. The
learning activities should be caretully selected to insire that
they will enable the student to master expected outcomes.
An analysis of the expected competencies and associated
objectives will assist the curriculum developer or writer to
create sfudent learning activitiés which call for

understanding and application of knowledge and skill, often'

in an attitudinal context. Some examples of learning
activities for suggested competencles are presented in
Chapter V.

The Reference and Resource section of the gulde will

'

provIde assistance in selection of instructional materials for

particular courses and units. Thisg listing includes textbooks,
references, currlculum guides for specific courses, and

. audio-visual aids. Since thg list is not all-inclusive it is

recommended that local curriculum planners and teachers
continually review,professnonal commercial, and

- educational materials for new and additional respurces. A

carefui analysis of resources in the local community will
also help to enhance the rerevance of Industrlal arts
offerings.

The guide does npt endorse an artlcular texts or
curriculumn materials. it Is-recomfnended, however, that
teachers use those materials thal\will best enable them to
attain the goals and provide the type of offerlngs
recommended in the guide. *

~The development of appropriate teaching strategies for a

specific level, courtegffering, and student popufation will
vary from teacher to teather, Each teacher has different
experience lavels, interests, an
uniqueness of his personality necessitates a c'areful\
self-evaluation and selection of varied instructional
“approaches and teaching methods. The resources of the
local community, and the availability of facilities and '
equipment also influences the teaching strategles selected. .
Chapter VI will provide Insight into alternative methods and
approaches of instruction which can be very effective in
teachlng the programs recommended in this gulde

-
Aruitoxt provided by Eic:
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Regardless of the process used for curriculum
development no curriculum is ever perfect, ngr complete,
nor can it remain static, Weak points and inoonslstencles
will continuously arise in-even the most carefully developed

, program.'In view of our rapidly changing soclety, this is to

< be expected. The individual teachers curriculum
committees and administrators should therofore strive to
contlnuously evaluate and reflne the Industnal arts curriculam

i . - +
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““content base for industrial arts

-

CHAPTER I ;
BASIC PREMISES

- . te

3 @

.

In the late afternoon of November 9, 1965, a small
. electrical relay in a power station in Ontario, Canada, failed.
Within asfew minutes the flow of électrical energy

~ throughout much of the northeastern section of the United

States and part of Canada had ceased. Some' thirty million
people, including those in the.great metrop'olitan areas of
New York and Boston. were plunged into darkness. The
failure-of electrical power left hundreds of thousands of
New Yorkers stranded in subway trains, confined in stalled
elevators between floors, or caught in monstrous traffic
jams created by the absence of traffic lights. Even when
they finally reached their homes, many of the city dwellers
found them to be without warmth, without hot food, and

 without light. Here was a dramatic demonstration of madern

“man's dependence on tachnology, for the fact is that we live in
a ’technologlcal age.” It has been called that, not because all
. Men understand technology, but because we are becoming
increasingly aware that technology has become a major

- disruptive as well as creative force in the 20th century. The

blackout of November 1965 gave ample proof -of the role o
technology in determining the conditions of qur life and :
heightened our awareness of our dependence upon
machines, tools vehicles, and ‘processes. -

New Directions for Industrial Arts

Meeting the needs of society has always been a dominant
factor in educational planning. THe impact of technologicak

“ evolution on our sociaty has prompted much curriculum

research and many program changes. The decade of the
1960's saw more curriculum tnnovations in industrial arts
than any other period in its history. Most of these’
curriculum innovations sought tp establish a more suitable
Xnd t by derive more
relevant content for a viaEleprdgram in contemporary

soclety e .

Q ‘ - . .

Aruitoxt provided by Eic:

Industry has traditionally been considered to be the
content base for industrial arts. Some contemporary leaders
in the fleld are now advocating that a shift be made from
industry to technology as ‘a source of content. Their
argument is that technology is becoming a seéparate
discipline, whereas industry is not presently a discipline.
According to, Luekemeyer:

- ..yet evan now techno/ogy Is emerglng ‘as. -8 dlsﬂnct area

of study and investigation.

. while industry cannot, at the present time, be .
accurately referred to as an academic discipline studied
in its own right, it might be referred to as at-least a form
of Interdiscipline: thgt Is, as a social Instlturlon studied by
areas of va{ious disciplines.””

*Industrial Technology - The Content Base for Industrial Arts

It is a premise.of this guide that technology. While it must
be art of the total school curriculum at all Ievels cuts
across all subject matter fields. Soclety has devised
technolpgical specialties such as medicdl technolo;;y,

. educational technology, agricultural technology. and
industrial technology. it would, thereford, be inapprobriate
for, industrial arts to assume the entire spectrum of
technology as its content base. A fundamental premise of
this guide Is that industrial arts should draw its content
from industrial technology. The basis for this premise Is
derived from the;following mfode! and its Interpretation. -

v v

1

-

9
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- : . The Content Base for Industrial Artg, .
' (Figure 2)
' R - — . - .. ‘ r
i S -Societal Institutions | - , SRR Xl'echnology _
Industrial - - Industrial - -
. — Familial N —— Medical
— Educational o ' {— Agricultural .. .
- —— Religious : : ) L —— Educational
—— Governmental . ' L— Other
“ » '_""Lother
. .. | Industrial Technology
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Dominant Systems
. . ] R
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Our society consists of a number of.institutions such as

. familial, governmental; religious, and industrial. Luekenfeyer
" states that industry is a dominant societal institution:

.social scien :sts have described our society\as one in
: wh:ch industrylhas emerged as the dec:s:ve the |
representative\and the @nstttut:ve institution ~—
therefore, ;whichlindustry stands out as the dominant
social institution. .

Technology' is the appllcatlon of pure scvence Accordlng

‘to Dewhurst: '

techno/ogy consists of accumu/ated know/edges
'techmques and skills, and their app/:cat/on in creating -
useful goods and servlf:es >the u/tlmate fruits ofa =~ |

coungrys technology are found i in the star‘fdard 3of /1v1ng :ts o

peop/e are able to en/oy

’lndustry and technology by the above defmltlons are
generic.terms and are |nterd|sc|p11nary To structyre the .
educatlonal pragram for mdustnal arts it is neceZsary to
identify the segments of |ndustry and technology which are
operationally appropriate far this subject matter field. The
following premises describe the arameters of industrial
technology as a content base fot industrial arts. E

Premise 1: Industry may be defined as a societal institution

that develops and uses technology in-

N to develop, produce (substantially change the
form of materlals) and service industrial
material goods. While industry consists of .

. many subsystems, the major (dominant)

" systems of industry are communlcatlonsw por
energy, and productlon . g

° B,

Aruitoxt provided by Eic:

\

- conjunction -with humah and natural resources .

Premise™2:

Premise 3:

Loa

Premlsa 4;

-

Industrial technology is the .systematized
knowledge. derived-from the nature, the

principles ahd practlces the products, the

-

itis. deflned above.

/ndustria/ arts i

o

services, and energies employed by mdustry as

1

at, fiel& which'provides
opportunltles for all students, from elementary
through higher- education to develop an

understanding about the technical, consumer,

occupational, recreational, organizational,

\

managerial, social, h|stor|cal and cultural

aspects of industry and technology.

Futhermdre, it is a field- wherein students .
acquire industrial-technical knowledge.and |

competencles through creative and
problem-solving learning experiences |nv0lvung Ay
such activities as experimenting, planning,

designing,.constructing, evaluating, and-using
tools, machines, materials, and processes

,‘}wnde range

The purpoé of |ndustr|al arts is to provude a
%\(expenences that further the
““ixawareness and development of each student’s

career potential, technical abilities, judgment,

self-reliance,. and resourcefulness and .

knowledge of self to succeed as an effectlve

soclety

‘prodticer andjor consumer in our technoIoglcal

N Ty
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~ GOALS OF INDUSTRIAL ARTS . .~ = &=
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s Wel_l-fokmu»lated and attainable goals.are essential to sbynd,programs and provide the foundation’ for curriculumgplanning '
at all operational levels of the school. Two types of goals are presented,here: generhli“goals and .op"eration'a'l-level goals.

* General Goals _ o~ . b . T ' , |

w The general goals are broad in pature'and' pertain to the entite K-13 industrial arts progra_m.’The$e g'c;als.are presented ‘
under two headigg% for the purpose of identifying and emphasizing nelv program directions. They are, however, inter-related
and provide unique opportunities for the student to learn about industry.and its supporting technologies, and to assess

-

. self-potential ‘for possible future careers in the industrial sector of our e'conomy. . .. .
’ ¢ ' - . ° -
s, . ] ) “ -7 . N . ' e - -
, . . . Goals of . L
T T ~ Industrial’Arts o
® ' . ‘ . ) . ! . . N J. . 4 /
) 9. : 1 .- ’ f -
6 . ' . ) . - Figure-3 ' o - RN
. ’ P .
. o - ~ ‘ ' ! P
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70 . CAREER BN T
| CAREER TECHNOLOGICAL
. Awareness and " . Development of know-
_ . ~exploration of ledge, skills, and .
\\ ) , ptitudes &nd attitudes relating to
N - industry and its -

of potential for

‘gdipporting technolo-
future careers
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Career Emphas;s Goa/s Career educat:on is the responsnbmty
, of the total scheol. curriculuty-dnd includes all disciplines. It
provndes for an integrated and cumulative series of
experiences designed to help each student achieve
increased ability to make relevant decisions about his/her
life, and increasedability in the performance of his/her life
roles. Industrial arts shares this responsibility and can make
unique contributions to career education by provrdrng N

_opportunities whereby each student will: - @

‘Develop an understanding and apprecratlon of the role
-of the' worker in industry and society, and positive
\attitudes. towardlife and work.

Become aware of and explore talents, aptitudes,
interests, and individual potentiat related to. careers in
industrlal fields.

Develop an understanding of career-opportunities in
industry, and develop those traits that will help
students obtain and maintain employment.

' Industna/ — Techno/og/ca/ Emphasis Goals. Industry is a major

economic segment of our society which applies materlal
and humar resources to develop, produce,.distribute, and
service something of value. Industrial technology is the -
accumulatlon of knowledge, skills, and attitudes, and their
appllcation in mqustry Since industry'and its technology is
one of the predominant characteristics of our society, it is
essential that in industrial arts opportunltles are _provided to
"enable each student to:

Develop an understandlng and appreciation of the
importance of industrialization within modern socnal
and écononmic life.

Develop an understanding of the interdependence of
society and industrial technology.

Develop proficiency in"properly using tools, machrnes

techniques, and processes. - .
Develop pr66|em -solving and creative thlnklng
abilities.

‘ «

Develop. knowledge of industrial materials, procesees.
and products.

Develop knowledge and. abllmes relatlng to the basnc
eIements of an industrial enterprise.

Promote the development of consumer kndwledge
and avocational interests, :

These general goals provide a framework for subgoals at
each of the three operational levels (elementary, junior, and
senior high). The operational level goals are more specific;
however they are consistent With the general goals,

Operational Level Geals. The operational level goals describe .

the function of industrial arts,a::.tmervariqus grade levels.

. They thus contripute to the particular aspects of the general

goals that are emphasized, and prowde msrght into the
expected levels of student attainment. They mdy be
considered subgoals of the general* goals Courses .
developed for a particular operational lével will contain

: spec:f/c objectives, and these, shou/d be consistent with the

operational level goals.

a

!
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. . o ELEMENTARY LEVEL . )

Career Emphasis Goals

Examples of Expected Outcomes

7
]
/

>

~

.

A .To develop an awareness of occupations representatlve
of the mdustnal/technical worild.

B. To assess individual interests and abilities related to s
industrial/technological occupational clusters.

C. To develop insight into the personal and socual
significance of work.

by

A -
- N

As a result of learning experiences at the elementary Lvel
the student will be able to: o

_ldentify and differentiate careers that represent a wid

variety of occupations.

Describe and identify his/her interests, abilities, aptitudes
and skills for a better understaading of self.

Demonstrate a-positive attitude toward work as evi enced

in good work habits, including pre-planning and organizing
an activity, respectlng the rights of.others, and co pleting a -
task once it Is started.

Industrial-Technological Emphasis Goals

. ~
Examples of Expected Outco\nes y y

.

A. To foster insight into the importance of industry in our
industrial- technologlcal society.

B. To develop awareness of the systematic process for
providing services.

C. To foster awareness of the evolutlonary development
of industry and technology.

ERiC

Aruitoxt provided by Eic:

As a result of learning experiences ‘at the elefentary level,
the student will be able to:

Describe in general terms the role of industry n
contemporary society. - :

Provide examples of the interdependence of society and
industry. -

J

. Describe in general terms a systematic plan for the |

accomplishment of the production of a marketable
product

Descrlbe in general terms the role of servicing industrial

products in our technological socnety

‘ . ©
Describe in general terms how technological

advancements have influenced industrial development.

Provide several examples of how advancements in
industrial technology have changed our standard of living
and system of values.




sD. To instill recognition of the basic elements of an
industrial enterprise. .
4

n

.

E. To develop awareness of the influence of technology
on socuety and the environment.

F. To promote insight into technological aspects of
communication, production, and energy systems.

G. 'To dévelop fundamental psycho-motor skills ne,cessary

to perform technologlcal tasks .

"
'

b . N
H. To develop awareness of the interrelationships of
technology and traditional subject matter.

[}

Identify and briefly describe the major system elements of
an industrial enterprise (research and development,
production, marketing and dlstrlbutlon, malntanance and
services). o

Identify and describe.the major resource elements of an
industrial enterprise (flnance manpower, materials, pewer
and energy, and property). !

Identify.and describe the major coordinating -eléments of
an industrial enterprise (management and
communications).

. i
Discuss technological advances with their social and
envirohnmental import.
!

Provide examples of his/her use of technology in the
environment.

Identify and correlate sources of energy with the|r primary
use by man.

Select and state'techniques for communication.

Perform operations using special toals, 1igs fixtures, and
machines.. .

Alter the shape of materials using a variety of processes.

'Correctly and safely use basic tools in the construction of

projects or performance of operations related to the '

‘'manipulation of materials.

Manipulate tools and materials in construction activities
which reintorce, enrich, motivate, and increase learning
related to basgt; elementary subjects and personal needs.

Apply elements of the traditional subjects to the solution
of technological problems and projects. B

»
»

JUNIOR HIGH LEVEL

Career Emphasis Goals

Examples of Expacted Outcomies

A. To provide opportunity for exploratory experiences
related to-a wide vdrjety of industrial technofogical

o occupations.

ERIC &

[AFo e rovded o v K

As a result of learning experlenceé at the_junior high level,
the student will be able to:

List a variety of common processes and techniques used
in each of the basic industrial clusters. - L




.
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. B. To foster further self-assessment through investigationi
. of career opportunities and requisites. <

C. To promote the ability to make tentative, but
meanjngful career choices.

A

Solve simulated problems representative of selected career
roles through the application of technology.

Identify and compare industrial-technical occupations.

Describe in general fashlon the’ requurements for entry into
a specific career.

Identify several sources of occupational information.

Make te ntative choices or selections regarding educatlonal
and occupational goals

Industrial-Technological E m phasis Goals

Examples of Expected Outcomes

)

»
I3

Aj To imprdve proficiencies in selecting, caring for, and
using goods and servicés of industry.

B. To develop an understanding of industrial technology _
and its place in our culture. -

C. To farther develop knowledge of the basic elements of
an industrial enterprise. «

. .

D. To-enable students to become familiar with the
application of technofogy to the solution of industrial
problems.

’

E. To furtheridevelop safe working habits in the use of
industrlal tools and machlnes materials, and processes.

As a result of learning experiences at the junior high level, ,

the student will be able to:

List crlterla for determlnatlon of quallty in products
produced by industry.

Demonstrate proficiency-in caring for and using the goods
and services of industry.

Relate societal and industrial changes to technology and
its development

Provide examples of the Interdependence of industry and
society.

-

Describe In general terms the dutles of each job function
in a typical industrial enterprise.

"

Develop a lline and staff organizational structure that mlght
be used to staff a student-run Indugtrial enterprise.

Apply, demonstrate, and exhibit industrlal processes and
techniques through laboratory-experiences such as mass
production, enterprise organization, material forming
processes, and the use of synthetic miaterials and ﬂnlshes

List the safety requirements of gpeclfic tools and
ma,ghlnes

™

ERIC - | 1 |

wll Toxt Provided by ERIC
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Aruitoxt provided by Eic:
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0.

F. To improve problem-solving afd creative abilities.

G. To further develop basic pr¢ficiency in the use bf
tools, machines, techniques, anfl processes.

H. To increase competency in/mastering technologigcal
concepts related to industrial materials, processes, asd
products. ‘

|

Relate the safe working practices in thé laboratory to

SENIOR HIGH LEVEL ' o

Career Emphasis Goals

" Examples of Expected Outcomes

S

A, To provide for further assessment of abilities,
aptitudes, and interests as they relate to various
oceupaﬁons

B. To enable the student to'lnvesti'gate opportunities and
requisites of industrial-technological occupations in-the
area of his/her Interests.

C. To provide in-depth experiencas in specific courses
leading to career specialization and additional skill
development.

a3

S ~

~

As a result of learning experiences at the senior high level,
the student will be able to

Analyze industrial technlcal occupatlons in gpeciflc .
industries and career clusters.

Develop a pro]ectiorr for his economic future in a spegcific
‘career with consideration given to the changeability of our
industrial technological,spciety.

Utilize sources of assistance and information regarding
occupational and educational pursuits.

Comparp and contrast the common job activities of

- several Industries in a common industrial cluster.

|
Identity a preferred career option for future employment,

- or enrollment in a paost-secondary career program, or
baccalaureate degree program

Develop skills and knowledge in a particular industrial
cluster which may lead to employment andfor future

1"3O |

education. . . -
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Industrial-Technological Emphasis Goals

Examples of Expected Outcomes .

'

A. To enable the student to relate the elements of
industry to the production of goods and provision of services.

B. “ To promote the development of creative abilities in -
“sotlving problems typical of specific contemporary
industries.

v
L}

. C. To further develop the ability to evaluate the quality of
industriat products.

. 2 -
1.
D. To provide experiences directed toward the further
development of knowledge of technological information
and principles.

a

E. _To increase proficiency in the use of tools and
machines, materials, and processes in solving practical °
manufacturing, commumcatlons, construction, and energy
problems.

F. " To provide in-depth experiénces in the application of
technology to the production of goods and services.

ERIC | e

. £,

As a result of learning experiences at the senior high level,
the student will be able to: .

Describe how the elements of industry relate to the -
.production of goods in industry. -

Solve simulated industrial problems in a safe and_efficient
manner.

- Exhibit a degree of creativity in the design and production

of industrial products.

. Evaluate manufactured and constructed projects and

products in terms of quality of construction,
appropriateness of materials, functionallty of design, and
utility of purpose.

Display proficiency in functioning as an intelligent
consumer in the ‘selection, purchase, use, and.
maintenance of the goods and services of industry. .

Compare and contrast’the major processes used In a
selected industrial cluster.

Describe the application of significant advances In _
technplogy to processes and techniques currently used in
a specific industry.

Demonstrate proficiency In the use of tools, machines, and
materials of a selected industry in a safe and efficient
manner.

Apply the processes of industry to the successful
production of goods or services. :

Apply technology to the solution of problems related to
the production of goods or the rendering of a service.
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CHAPTER IV

THE RECOMMENDED: PROGRAM
SCOPE, AND SEQUENCE

Elementary school industrial arts provides students in the
lower grades with INSIGHTS into, and an AWARENESS of
our industrial-technical society. Instruction concerning the
world of work Includes the many kinds of work-that peoplé
do, and the interrelationship of such work to, th? production
and consumption of goods and services. The' related study
of the contemporary and historical role man has played in
developing his natural resources serves to unify and focus
basic subjects on man’s development through the
application of technology. Learning activities include the
opportunity to explore, manipulate, experiment, ptan, and
create through the utilization of tools, materialg? processes,
energy, information, and machines.

Industrial arts courses on the /UHIOI' high level must give
consideration to the nature and goals of the early
adolescent, which is a critical time in human development.
During this time; the student seeks independence, is
sensltlve to peer acceptance, establishes a value system,
expands intellectual capabilitles and experiences, and
experiences awareness of physical body changeé. Courses
in industrial arts at the junior high lpvel should provide
EXPLORATION of the adult world of work, the economics of

~Jndustrial occupations, and aid significantly in the

development of SELF CONCEPTS. Experlences and
activities at this level should enable the student to develop
an understanding of the role of contemporary Indust{y in
our culture. Special concerns of the-industrial arts courses
at this level are the common learnings ‘needed by all
persong to function effectively in our -
Industrlal-technological society; attitudes, interests, abilities
and skills problem- solving. and understanding of the world
of work.

At the senior high level;-industrial arts provides a
concentrated and specialized study of industrial
technologies. At this level, students are concerned with
career EXPLORATION IN DEPTH, and BEGINNING
SPECIALIZATION in clusters areas that are of interest to .
them Since students at this level display a wide range of
interests, abilities, and life goals, the industrial arts program
must provide separate courses or varietles of learning
options within courses which may have vocational potential
for some, avocational potentlal for others, and professional
ootential for stijl_others. Y.

19

The Gareer Cluster Concept .

The career cluster concept holds that careers may be
classified into logically related groups on the basis of ~ °
identical or similar elements. This enables certain core
educational experiences to be established which will .
facilitate learning or pertormance in all careers within the
ciuster. .

Several advantages of the cluster concept include |
provision for students to (1) appraise interests and abilities ;
in a wide varlety of careers; (2) see relationships and
commonalities in specialized skills, knowledges, and - -
concepts; (3) exercise greater flexibility in occupational
choice patterns; (4) obtain skills and knowiedge necessary
for job entry in several related careers; and, (5) have
transferable skills and knowledge that promote adaption to
technological change. - .

The cluster concept in Industrlal’ arts provides for study of
interrelated careers and technologies in the industrial
segment of our economy.

A working description of the systerris recommended for
industrial arts follows:

Communication Systems. An arga of study involving
techniques and processes used to transmit ideas,
knowledge, or information from man to man, man to
machine, machine to man, or machine to machine.

Production Systems. An area of study involving
techniques and processes used to produce goods and
render services. A study of Production Systems deals with
the integration of personnel, materials, processes, energy,
information, and machines to manufacture or construct a
product of value to society.

Energy Systems. An area of study involving the

" techniques and processes used to do work. Power Is the

application of energy to accomplish work.




The Pyramid Concept .

The industrial arts pyramid concept is conceived as a
means of developing career and industrial-technological . -
awareness, self concepts, exgloration, orientation, and
some degree of spetializatioh! It is aimed at helping all
students to become familiar with the values of an
industrial-technological socisty, to integrate these values
into their personal value system, and to /mplement these ] -
values in a way that becomes meaningful and satisfying.
The pyramid program concept allows puplils to explore fully
the range of industrial technology, to develop skills which
may lead to employment, and to study specific industrial
technologies for avocational interests, or for preparation in B
post high school educational pursuits. *

The Industrial Arts Pyramid Concept
Figure 4

Career and Industrial-

Operational Levels |
' Technological Goal Emphasis

Beginning "Specialization

Senior High | Cluster Specialization Courses in
Level Selected Technologies of Industry »

o Exploration in Depth .

e e |

Junior High Core Courses Exploring the g%l:;g?en;:r?sti;g
. Level Industrial—Technological Clusters Exploration
Elementary Activities In_tr('f)ducing Industrial Self-Concepts, Insights,
o Level Technology in the Woild of Work Awareness
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Program Offerings : Energy and Power: an area of study involving conversjgn
A description of the recommended program offerings is of energy to different forms of useful power and the mearis
_ presented by operational levels. . R .+ by which this power ig generated, transmitted, and '

Q
Elementary Level. The offerings at the elementary level are
drawn from the broad cluster areas of communication
systems, production systems, and energy. systems. Industrial
arts should be an integral subject matter area or technology

controlled to serve man and industry. Instruction covers
sqQurces, generation, conversion, transmission, and
utilization of power. Content would involve Such areas as:
solar, nuclear, hydro, combustion, electrical, hydraulic, .

) experiences closely correlated with other subject areas. The _pn?umatlc and mechanical forms of power. o
type of learning activities depends upon the philosophy of Construction: an area of study involving practices which
the school, the facility available, and the education of thg _ are required to build. any structure such as a road, dam, -
teacher. For these reasons, it is not desirable to attempt to utility network, building, tower, or ‘tifnel. Concepts are
rigidly structure activities or to closely define scope and. applied in industrial laboratories to reinforce the students’

. « Sequence. At*all elementary grade levels the diverse needs - understanding of how one plans, organizes, and controls all
and interests of pupils require individual attention. The available resources to produce products on a site. ‘

*  young child should be engaged ini learning activities which®
: are active, constructive, enjoyablé. of brief duration, and~
related to the general objectlves'cff the elementary school,
industrial arts, and career education.

Senior High Ls'evel._ Courses pertaining to particular
industrial technglogies are recommended. These courses
should emphasfZé the technology of contemporary
Industrial materials, process, organization, and careers. A

Junior High Level. The program at the junior high levei model of an articulated curriculum stemming from the three
cansists of a series of courses designed for student industrial-techriological systems follows.

explorationof particular clusters. A working description*of: .. g . )
the recommended courses follows:

> Graphic Communicatigns: an area of study involving -

personnel, systems, and techniques in communicating s
* ideas, knowledge, and information for the production and
servicing of industrial goods. Graphlc Communications - . . Co
encoimpasses all of the content of drafting, design, printing, ‘
[ghotography,- and graphic arts, as well as other graphic g
reproduction processes used by business and industry. ' =
Graphic Communications may be represented on many
types of materials, singly or in unlimited numbers,
immediately and/or on any occasion. .

Manufacturing: an area of study ifivolving management, 4
* personnel, and production technigues for creating finished . g ot o
goods in a plant or factory. Studehts research, design, ‘ f
engineer, and produce many products of varled materials : . .
using selected processes. Activities inciuderole-playing . . e
situations, 4% well as lab experiences in planning, )
organizipg and controlling avaIIabIe_resou*Fdes necessary for ) _ -

rass producing products. - ¢
14 .

-
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Recommended Scope and Sequence

It is recommended that ‘the following program be
provided at the various operational levels:

ELEMENTARY LEVEL (K-5 or K-6)

Content Emphasis: Awareness and orientation in
- industrial-technological systems: production
communications, and energy. , >

o ) -

- Instructional Approach: An integral subject matter area, or
technology experiences closely correlated with other ‘
subject areas.

JUNIOR HIGH LEVEL (58 or 7-9) .

Content Emphasis: Exploratory experiences in three
systems: production, ‘communications, and energy. .

Instructlonal Approach: Cluster exploration courses. The
equivalent of one year.of instruction Is recﬁmmended for all
students. Courses avallable in at least two systems

-~ e

Descrlptlon of Exploratien Courses:
’ o Production  Systems:

Manufacturlnq Cluster (the study of in-plant productlon

systems) ‘
Enriched program: 1 period*® daily for 36,weeks
Minimum program: 1 period dalily for 18 weeks

Construction Cluster (the study of on-site production systems)
Enriched program: 1 period daily for 36 weeks_-
Minimum progr?m 1 perlod dally for 18 weeks

Communication Systemns:
Graphic Communications Oluster (Design-Dratting, Graphic
Arts) ‘ .
Enriched program 1 perlod daily for 18 weeks
.Minimum program: 1 period daily for 12 weeks
Energy Systems:
“Energy and Power Cluster (applications of energy to serve
man and industry)

Enriched program: -
Minimum program:

- .

1 beriod daily for 18 weeks
1 period dally for 12 weeks

*A poriod Isconzidored to bo tho oquivalent of 50-55 minutes in length. Thia o a suggooted -, 4)6
-#<» P Research and Development

time framo and should not bo intorprétod a3 a schoo! standard, ¢

l: C ) | \/‘ t

<

SENIOR HIGH LEVEL (9-12 or 10-12) : 3

- Content Emphasis: Exploration in depth and beglnning
gpecialization in production systems, communication
-~ systems, and energy systems clusters.

Instructional Approach: Cluster specialazatlon courses.
Electives for all students.

Program Recommendations: ‘Courses should meet at least
. one period per day for each term{semester or trimester).

At least three -courses should be available in-each cluster

Theré should be no prerequisites fgr the first course in a

- sequence on this level, unless a clgster exploration course
is offéted on the tenth grade level (which may be necessary
in some smaller school systems).

Opportunities for further individual exploratio'n.
specialization, research and development should be .
available in each cluster. : .

Suggested Industnal-Technologlcal Cluster Specialization
Courses :

- - )
Productlon Systems -
Such-courses as: '

® Metals Technolo ft
® Plastics echnology

- - . industrial materials,

* ® Woods processes and
® Construction organization

® Reséarch and"Development
Communication Systems ~

. -guch courses as:
: "esign-Drafting ‘
G-"oiaphlc Arts
Résearch and Development
Energy Syeteme

. Such courges as: —_—
Electricity/Electronics

(Design process and
drafting -standarde)

‘ (Design and reproduction _ «
of graphic materiats)

"(Etectrical power PR
generation, transmission
and utilization)

. (Generation, transmission,
and utilization of thermal,
mechanical and fjuid power)

Power

.23
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; CHAPTERV
SELECTED STUDENT COMPETENCIES

-« ~ .
AND SAMPLE LEARNING ACTIVITIES e
In this chapter, guidelines are presented for developing 1. They should provide the studerit an opportunity to
specific offerings or courses at each of the three ‘ practice the kind of belavior implied by the ,
operational t.evels of industrial arts. The competencies competency or objective. _ 3
describe thé knowledge, skills, and attitudes that students 2.~ The student should acquire satisfaction from carrying
should be able to exhibit upon completian.of the » out the activity. ©
recommended offering or course. In this sense, they :
become educaﬁonal objectives for the course. 3. The activities should be withln the range of possibility
L i | h | Huniti for the students involved.
earning activities providesthe student with opportunitips 4. There aré many types of activities that can be used to

to practice the kind of behavior implied by the objective. No

_attempt was madt here to provide an exhaustive list: The attain the same competencies or educational

intention.was to provide an initial idea bank of possibl objectives.
learning activities for students, Each teacher will need to . & The same learning activities will usually bring about
develop student activities and plan experiences which best several outcomes. That is, the student will acquire
meet the needs of his/her students. There are certain certaip information, intérests, skills, and attitudes that
general principles that apply to the selection of learning 'may not apply to’ certain objectives bt may apply to
- activities and experiences. . . several objectives or competencies

) ' : . ‘. © . The following Selected ‘'student competencies and Idea

: . bank of sample Iearnlng activlties were developed by the
- : Investigative Team :

Elementary Level

At the, Elementary’ L?el Iearning experiences in industrial arts will be directed primarily toward thechild's development of an’
awareness of and In¥ight into the historical contributions, present practices, and future potentials of industry and technology. "
Instrucuq:g at this level will also be directed toward the developmept of awareness of numerou$ industrial/technological

careers. . . o .
' E . KNOWLEDGE LEVEL-COGNITIVE DOMAIN
\ Selected Student Competencies R " * Sample Learning Activities
v . ’ . ‘ . M . .~ I
xperiences and activities at the Elementary Level will. " .o . N
ehable the student to: . \ : .
A ld nﬁfy industries and products produced in the locale . Use the yellow pages of the phdne book to determme
of* th school. ) - : what products are produced. N .
y - : - . * ‘Read the newspaper ads to learn about Iocalty
’ . manufactured products. v . i
) - Visit industries to observe production and'«organlzatlon. i

L Ar o
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A, B. Nanﬁ;e-.or fist ways in‘which parents and other
acquaintances depend upon local industries:

BN

Yy . ) - ok

C. Name or I|st a number of examples of how one local
|ndustry depends upon another.

D. Describe the importance of |nd|wdual contrlbut|onan'-’

an organlzed production system.--

v . . -

_ 7
]
/ E. Name common tools and machlnes used’in th{\
/ productlon of a simple product

L .. o 4
F. Identify and describe basic system and resource

eIements of an industrial enterprise. R

. G. Describe the line of authority and responslblllty in an
' ‘ lndustrlal table of organization. T

N R R \ -

. P AN ) _
H. Describe the management functions carried out by -
people at various IeveIs in an industrial table of
organization. ) ,

I. List the ommon systems used by man to produce
goods and services. .

J. Apply the pr(nclples of man’s technology

K. Express awareness of the evolutlon of man's
- technology.

. . . 2
E- e
B R . . .

ERIC -

™

List a number of examples of the lmportance of Iocal
industry in your daily I|v1ng ‘

Interview several of your neighbors and have thefn explain
orally the importance of local |ndustry to thelr life. .

Describe several.examples of how one IocaI |ndustry
depends upon another to the class.

Part|c|pate in a small. group discussion on the roIe of the . - |
individual in an organized production system L. . 3

‘List ways in which |nd|V|duaIs rely on the services of -~ /
others. 4 .

b 7

i {dentify the common toodls and mach|nes froma. coIIect|on

1

\ of pictures of tools and machines taken from a sales
\catalog. -

épm pile lists of how the basic elements of mdustry are | %
us‘ed in industries in the locale of the school. :

Name various ]ObS found in a typlcal tabIe of |ndustr|al
organtzatlon

Dlscussthe Iine of authority - and responslblhty used inan
industrial o\ganuzatlon in.a small group session; selecta
group. Ieader\ and present-the group flndlngs to the class.

Perform manage_ment functions. at varl_ous IeveIs,.

oY N A R \\ i . . C
“Select the common technological systems from a list of
random systems. S a ’

Demonstrate’ physically how raw mater|aIs are transformed
. into end products through partchpatlng in a mass
productlon activity. - ‘

In a small group, construct an exampjs in modeI nform of
the: type of housing used in a particular period of h|story

Present & report to the class on the rate of technologlcal ' v
" advancement in a specific country and the |mpactg’f th|s )
on ‘the life style of its people.,. e

Brlng in a series of newspaper cllpplngs of examples of -

man’s dependence\c%:hnology ,
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SKILL LEVEL PSYCHOMOTOF( DOMAIN IR

.

Selected Student Competencles SN

—

,/ Sample Learning Activities

. Exp%rlences and activities” at the|Elementary Level will
’ enab e the student to: -

A.'Plan for the productron of a srmp}e product

. . B Perform/in a safe manner the operatlons with tools and
. matérlals which are needed to manufacthre a simple .

product

~,

C. Developra greater eyehand coordination.

il

4 ) - : ° - . oL : o

2
o .

Establlsh a sumple Organrzattonal structure and .company
.name for a class. corporation.

Study the sales catalogs at home and plck out several
'products which mlght be produced by the class.

Partlclpate in a class discussion concerned with listing the’ e

steps of productlon of a selected-prodyct in sequentlal

order. - &

Seleht a work responsibility irf a class Iine production

activity and ‘successfully perform the. worker responsibility
- assigned to your production task.

Develop safe practices in the manlpulatlon of tools and
materials. ) :

Construct a simple model of an early transportatlon device
to be displayed in a group project on transportation. ’

) Design and construct a puzzle of a cartoon figure.
Prope,r[y assemble wires in a simgle buzzer circuit. .

- . %
R 0 -

‘enable the studént to: : n

A. Show awarengss of the importance of Iearnmg about
|ndustr|al techgology. _ .o

B.- Show sensitivity to human needs and soclal problems
“ina technologlcal society.

-

e

ERI

: :

3 ATTITUDINAL LEVI\EL-AFFECT‘IVE'DOMAIN I fw%&ﬂ -
N Sélected_ Student Competencies " " Sample Learning Activities
1 —~ G » it -
Experlences and activities at the Elementary Level wrll v List examples of - man’s dependence on technology in his

daily life. - -

. Participate in-a class. d!scussuon of the locatl c,ommunltles
dependence on technology.

Write a report on the enslavement of man by technology,
. and'suggest ways by which map could be made less
. dependent on it. . ‘

.

‘Report on or dramatize the ways technology has helped to
‘b free man from drudgery and to improve his life style. -




¢

C. Exhibit an appreciation for a job well done. -~ -

: D. Formulate the concept that people are dependent upon
. --one another.

o
-

E. Recognlze why purposeful work is lmportant to man's
happlness .

‘ERIC -

Aruitoxt provided by Eic:

.

_ Construct a project, and conduct a self-evaluation of its

design and workmanship.

Evaluate commercially produced products, and list the
good and poor-factors regard‘ng its design and -
appearance o

tlst the functions of cIass members involved in the
\production of a mass produ'ctjqn product.

- Write a paper on the role of various community work roles
to the happiness of the entire community.

Arrange for a class’ visit to local service industries, and

participate in a clas§tdiscussion regarding the importance

of selected industries to the welfare of the community.
Write a paper on what makes one happy and unhappy.

Interview an industrial worker regarding boredom in doung
a routine task in industry. .

Pal'thlpafe in a small group discussion on the value of
work |n Qne s life. -




Junior High Level

. . -

At the Junior High Level, Iearnrng experiences in |ndustr|al arts will be directed toward exploration in four major elusters

graphic.communications, en

\energy systems to our contemporary way ofl‘il_le Lo

and power, construction and ‘manufacturing. Activities will be directed toward the student’s
exploration of the historical contributions, present;practices, and future potentials of industry and technology. A viable
= prog’ram will enable the student to become actively involved with the role of indystrial producnon communication, and

KNOWLEDGE LEVEL-COGNITIVE DOMAIN

Lo v (Energy and Power)

Selected Student Competencies

Sample-Learning Activities | -

* Experiences and activities at the Junior High Level wnll
enable the student to:

. A Identlfy and design an organizational structure.of man ’
and machines for a typical energy-power industry.

B. Distinguish-between duties and responsibilities
different personnel levels in industrial organization™

C. Recall and use industrial-technical energy-power terms .,
in conversation and writing. .

D. Identify and distinguish between the common methods
of energy-power conversion, transmission, and
consumption. . , .o

E. Generalize from related mformatron man’s dependence
on’energy-power.

F. ldentify the. problems technology needs to solve

concerning economics, ecology and safety, and energy
\Dgfr conversion, transmission and consumption.

G

Demonstrate skills and techniques in class_useful for
general maintenance and repair of energy -and power

devices. ¢ .
H. Be familiar with the use of basic components for
- developing,.transmitting, and controlllng power

~ . . .)

L~ h
. : '

L4

Form a flow chart of a chosen power related industry.

Visit an industry, observe, interview, compile and .

summarize specific duties and responsibilities of different
personnel in the industry. R .

Prepare and"present a technical report.

u

Trace the power flow of electricity production through
* consumption in the home. L

Trace power flow through an automobile. ’

Outline a student’s daily dependence on various sources
of energy-power in a typical day.

Visit a power generating plant and identify possible
environmental problem areas.

/  Disassemble electric generators and. motors and 2 and 4
cycle small gas engines, and experiment with electrical
producing and transmission systems.

Experiment with various electrical producing devices.

»
-




R

,‘ . List and describe the main. job requirements for a career

field. ) ’

J. Describe a variety-cf basi¢ processes and job skills
related to occupations in the power and energy field.

K. Identify in verbal discussion or writing the clusters of
jobs related to power conversion and use.

-
.

.

in one of the occupatlons related to.the power and energy

Intervrew a power and energy worker and summarize ]Ob

. entrance requirements from this interview.

ormation.
Organize data from interviews and D 0. T research

L\e the Dictionary of Occupaﬂonél Titles to find career

Groups can make a career interview outline.

Survey the local community and list specific ]obs related
to the energy field.

t

SKILL LEVEL-PSYGHOMOTOR DOMAIN B

Selected Student Competencies

Sample Learning Activities

- : ~

Expenences and activities at the junior hlgh level will
enable the student to:

A Manlpulate an apparatus for demonstratrng energy

* sources, conversuon transm|ssion and consumptlon of .
power.
B. Apply knowledge and skills toward convertlng power.
C. Operate basic test and measurlng devices used in
energy systems.

D. Locate and jse resources on energy-power training
programs.

: E. Identlfy high school and post-high school tralning
programs in energy-power.

.

ERIC

Aruitoxt provided by Eic:

" Write a program for persongl conserv’atio‘n of energy.

L

\ o .
Construct small model rockets and demonstrate their use.
Construct an experimental battery.

-

Measure the characteristics of eléctrical and fluidic
systems. . )

Gather information from the D.O.T. and a variety of other
sources on careers in the energy-power cluster.

Interact with guest speakers from trade schools busuness,

and industry. ,

Plot a personal plan of procedure for acquurlng the skiils
and knowledge for entrance into tentative occupation..




o | | ATTITUDINAL LEVEL-AFFECTIVE DOMAIN S

0y

Selected Student Competepcies

o

Sample Learning Activities R ' e

«

_ Experiences and.activities at the junior high level will
enabléd the student to: .

A. Organize and-list in order criteria for choosing and \

buying power devices.,
B Develop an appreciation for industrial power devices.

C. Appreciate the effect of recent state, local, and nattonal
government ecological standards on.the use of i
energy-power systems.

D. Relate how technology can solve a problem whlle
creatlng other problems.

”~
E. Dispfay personal and group safety when working
““arouhd energy-power systems.
F. Recognize that all jobs in this career- fleld are important
and that work has self-gratifying value.

G. Experience the Value of* making a tentative career
choice and gaining competency in its work requiremeyits.
4

o

.

[

[

§

<

‘Compare small electrical appliances and tools at Iocal
"retail stores.

Perform a mamtenance actlvuty on power devices found in
the shop. : IS

Review and compile loca) and state standards”presently
.. affecting the energy-power industries.

View and discuss a fiim on how an energy producing

its operation..

Construct a small-scale working model of a smoke stack
pollutjon control filter.

Particibate in a safety survey. -

¥ Study the relationship and dependence of specific jobs on
others. . . . R
Conduct a tape recorded interview With an individual in
the community in the area of the tentative oeccupational
choice.
Exploratory observation on the job with an empleyee
engaged in the area of career choice.

industry has solved a major ecological problem relating to.

'KNOWLEDGE LEVEL-COGNITIVE DOMAIN
(Constru

o

ction) © ' |

Selected Student Competencies

Sample Learning Activities

Experiences and activities at the junior high Ievel will
enable the student to:

A. Relate in-school experiehces in construction technology 1

Qo “*h consttuction projects in the community, state. and

F MC rid.

Aruitoxt provided by Eic:

.

'
“

Take field trips to various construction projects.

agEngage guest lecturers from the constructjon-industry.
% . v ' .

P




N

B. Identify major types of tools, equipment, and materials

and how they are used in the construction of apro]ect on

a site
C ldentify and describe the functlons of management

technology as it relates to the &onstruction of a projest on -

- a site. -

D. Identify and describe the functions of production
technology as they reiate to constructing a project on a
site, .

E. Identify and describe the functlons of personnel
technology as they relate to construcfion of a project on a
site. : .

L

F. Synthesize the construction practices of management,

_personnel, and production as they relate to the

construction of a project on a site.

-

G. Recognize and cite evidence of the effects of

construction technoiogy on soclety.

- Participa

Construct a scaled-down section of a house garage, or
farm building. ‘,
- /
Plan activities such as: (a) formulating project ideas, (b)
researching site conditions, (c) designing a construction

- project, and (3) determining costs, specifications and

making working drawings. »

Organize activities such as: (a) structuring a mock -
construction company;-and (b) supplying the company
with personnel and equipment.

Control activities such as: (a) playing the role of foreman,
englneer. rchitect, inspector, and contractor.

Engage in greprocessing practices such as storing and
handling materials.

Parform progessing practices such as: (a) separating
(sawing, drilling, screening sand, cutting metal; (b)

combining (mixing concrete, painting, plastering, soldering _

copper tubing, using mechanical fasteners {nails, screws,
rivets); (c) forming (bending sheetmetal for heating duct,
bending conduit).

Organize into small groups to facilitate efficiant personnel
practices by assigning roles or tasks to individuals within
the group.

Engage in role-playing activities that involve hiring,
trainlng, advancing and possibly firing.

Participate in a series of activities vital to the successful
completion of a constructed project from its inception to
its completion. *

Construct a bulletin board display on technologlcal
advancements in the construction industry.

Invite a speaker from local Chamber of Commerce,
construction concern, or city planning commission.

a group project which simulatés the ;..
development of\a community from its primary constructlUn
beginning throu h eventual ecological and urban renewal
stages.

«




Ll

[}

H. Demonstrate a basic knowledge of the variety of career
opportunities and job requirements in the construction
industry.

I. Recognize levels of construction-relater work
responsibility and. their varylng knowledge and skill
demands.

J. Strengthen techniques of developing interpersonal
relationships necessary to a successful and rewarding

Read books, pa_mplilets and related printed material on
occupations and prof ns in the construction industry.

Participate In lab activities designed to reflect job roles
which parallel those in construction related vocations, and
discuss the experiences.

Talk with people who are involved in construction and, via
seminars, present oral reports on their jobs, quallficatlons
and working conditions.

Participate in role-playing activities which simulate varying
degrees of job responsibility and skll} Involving decision
making, problem solving, leadershlp, followership, and

- dexterity.

Solve technical or personnel problems by discussion with
peers while using inquiry techniques with minimal teacher

engagement in any vocation or professions. _ assistance.
SKILL LEVEL-PSYCHOMOTOR DOMAIN .
Selecred‘Student Compestaencies Samplfa Learning Activities . ¢
Experiences and activities at the junior high Ievel will » ’

enable the student to: .

A..Demonstrate a basic proflclency in the safe handllng of
tools and techniques used in the construction industry.

B. Apply principles of planning and design, considerations
of materials to prepare working drawings.

C. Solve meaningful problems and relate the
problem-solving processes to other In-school problematic
gituations.

Observe demonstrations then practice using basic
construction tools and materials in. @ safe manner.

Constryct a scaled-down version of a house, garage, farm
building, or concrete form.

Solve a design problem.

Interpret a set of working drawing.

Write a basic set of specifications.

Solve a problem via joint effort of a small group.
Utilize reference materlal to solve a problem.

Participate in an educational game which requires
exercigsing the decision-making process.

e

at

ERIC
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T ATTITUDINAL LEVEL-AFFECTIVE DDMAIN

- Selected Student Competencies

Sample Learning Activities

i

"
Experiences drid acfivities at. the junior hlgh Ievel will
enable the studentto: =

‘ATExhibit a willingness to discuss technical aspects of~
construction with other students, parents, and teachers.

-

o
-

B. Narrate-the value of interaction with peers as a means
to the solution of a technical problem.,

. C. Formulate opinions regarding lnterests and aptitudes
relative to occupations existing in the construction
industry.

D. Exhibit a positive attitude toward safe working

conditions and practices while using tools and materials.
E. Express positive opinions concerning the influence of
technology on society.

AN

F. Demonstrate an understandlﬁg and appreciation of the
value of work in one’s life.

PR

]

Participate_in a group discussion on a technical aspect of
construction such as the desirable characteristics of ‘
various types of building materials or construction

processess :

.Complete a home assignment involving joint effort with
parents. Example: determining the adequacy or
inadequacy of the room sjzes in the home.

Solve a technical problem common to a group through
participative interaction. )

Participate in a variety of activities which simulate or
parallel work roles while providing options for contlnulng
in a given role or selecting other roles.

Participate in a rap session with the school counselor;
Toplc- "Constructlon'Careers For Me.”

Make safety posters on dlsplays appllcable to

construction. ) . (:'
View and discuss a safety film. )
Participate in a debate Involving the impact of teéchnology -

on society (ecology, industry, urban renewal, etc.)

Engage in an actlvity which involves using primitive tools,
and compare them with modern tools.

Intervlew (by phone or personal -contact) individual
craftsmen or professionals from the construction industry.
From this intervlew determine the advantages and ’
disadvantages of the individual's job as they relate to his
life style; and, In a samlriar setting, present this data tp
peers.

-

as .
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KNOWLEDGE LEVEL-COGNITIVE DOMAIN
~ (Manufacturing)

[]
Selected Student Competencies

Sample Learning Activities

Experiences and activities at the junior high level will i
enable the student to:

A. Identify the raw materials necessary to the manufacture
of named products

B. Identlfy the management practices which are necessary
for the manutacturing of a product

C. Identify the different methods of separating, forming,
machining, assembling and finishing materials.

D. Describe the need for tooling in mass manufacture.

E. Describe the need for production control.

F. Exhibit basic knowledge of career opportunities in the
-‘manufacturing fiejd.

D . -

investigate how iron ore is converted to steel.

Develop an operation and flow diagram for mass
producing and assembllng an item previously made by
custom production.

List examples ot methods of forming, machining, finlshlng
and assembling-materials.

List how different materlals are cut, bent, and fastened
together.

Identify the tooling needs for mass pr
and ditferentiate between the needs f
and custom production.

Participate in ‘a simulation of controlled production. .

Participate in a variety of experiences which involve
shearing, forming, machining, assembling and finishing
varlous types of materials.

Investigate jobs from various sources; i. e., printed
literature, industrial visitations and interviews.

ucing an object,
mass production

vv

o ' SKILL LEVEL-PSYCHOMOTOR DOMAIN

Selected Student Competencies

Sample Learning Activities

" Experiences and activities at the Junior High Level will
enable the student to:

A. Apply measurement systems used in the manufacture
of a product.

B. Use a managed production system to produce a
product.

f; Perform the basic skills in several areas of

KC 1ufacturing .,

3

5

.

Practice measuring selected objects with English and
Metric systems.

Dlagram a management system necessary for constructlng
a prevlously manufactured prototype.

Use material processing equipment for flnlshing products
Make a product that involves cutting, bending, drilling and
assembling.




D. Demonstrate methods of separatlﬁg. forming,
machining, assembling of materials and products.

E. Demonstrate techniques for securing a job.

)

-

Simulate job ‘interviews in the classroom.

Write letters of job applications.

-Take psychomotor tests.

ATTITUDINAL LEVEL-

AFFECTIVE DOMAIN ’

Selacted Student Competencles

Sample Learning Activities

Experlences and activities at the Junior High. Level will
enable the student to:

t A. Discuss the safety measures necessary in a
manufacturlng plant. -

B. Relate the necessity of selling, dlstrlbutlng. and
servlclng a manufactured product.

C. Plan wisely beforé producing goods and services.
D. Describe the advanteges of different finishes. -

E. See the necessity for a variety of jobs in
manufacturing fields.

-U"

¢ K}

‘View industrial safety films.
Practice good safety habits-and attitudes.

"Sell and ‘distribute the student company's mass produoed
product.

Tour an industry to see how they plan for production.
Test and evaluate various types of finishes.

Construct a flow dﬁ‘aft‘deplcting how ]ebs inter-relate and
depend on one another.

i ¢

F— L

KNOWLEDGE LEVEL-COGNITIVE DOMAIN Lo
(Graphic Communications) -

Selected Student Competencies

A

o

. .Sample Leaming Activit_fes

Experiences and activifies at the Junior High Levél wil
enable the student to:

A Compare the merits and weaknesses of numerous
types of composition.

B. Recognize basic reproduction processes used in
industrial applications of technical graphics.

Collect exam.ples of composltlon from different types of
composition machines and crithue their weaknesses and
values.

Identify reproductions produced by various processes. .

4




C. Use properly the nomenclature assocuated with
Graphlc Communications.

. D. | Interpret standardized draftin‘@‘symbols when they are
presented in the form of a drawing. ) v

L]

E. Compare the occupational requirements and benefits

for at least four jobsdn each of the following areas of

. Graphic Communications: research and development, ..
. design, drafting graphic reproduction and packaglng

> F. Identify at least fifteen industrial occupations in the
Graphic Communications cluster.

- ’ +
a Lg [

Use properly the terminology associated with graphic . ’
communications in daily conversation within the
IaboratOry

Proguce a cardboard or styrofoam modeHrem a
,dimensioned drawing. «

- Answer questlons pertaining to a drawing when presented S

with'a print.

Have each member of the class interview two employees
in bne of the areas of graphic communications, the
slmllarlties and differences in job requirements and
benefits. .

' B
Play “Twenty Questions'' with some students picking an
occupation and the other members of the class asking-
questions, attempting to identify the occupation; , ' '

4

9

SKILL LEVEL-PSYCHOMOTOR DOMAIN

. Selected Student Competencies

Sample Learning Activities

- 9
Experiences and activities at the Junior High LeveI will
enable the student to: -, .

A. Compare and-contrast the industrial applleations of
the basic printing processes.

B. Demonstrate the interrelationship of photography with
drafting and graphic arts as used in industry.

K}

2

C. Produce copies using jmage reproduction processes
generaiiy found in business and offices.

-

€ P
o

D. Discuss the primary responsibilitios of those necessary .
to the production of a printed document in’ Industry . ‘

. E. Interpret the responslblllties of those necessary to the
design and production of an Industrial product.
- ]

ERIC .

Aruitoxt provided by Eic: - ~ .

predetermined corporate structure. o

v !
|

»

4 (9 +

.

Prepare a display using examples of the basic println’é
processes. ' . ,

Produce a photodrawing.
Produce a film posltive half-téne' for photo sitk screening.

Produce notes and flow charts frgm-the management of a
class “corporation using a spirit duplicator. ' ;

Produce presen@atlon materials uslng a thermofax
machine.

Hold a small group dlscusslon regarding the production of
a prlntedndocument in industry resulting in the making of
a flow chart showing a document's route. S

Divide the class into small groups and establish a
corporate structure. Design a product, assigning individual
responsibilities according to the design phase of the




—=

-

F. Demonstrate proper use of the four prsmary printing 'Prepare a photo silk screen for printing'a package dasign.

processes. » Prepare business cardsifor-the management of a class
v \ T .‘'‘corporation."’ ;
\ Duplicate with an offsei duplicator presentation matefials
’ ' for a product. B
- G. Produce continuous-tone photographic positives and Shoot and prlnt pictures of members of a class
negatives. . “corporation' and prepare them to b9 used as .
' - } identification badges.
- : . ) Prépare a microfilm Eopy of a drawing.
H. Apply basic processmg concepts of orthochromatic Prepare ling negatives for stripping of an offset plate.
photography. ) .
I. Demonstrate a knowledge of how to assemble printed Prodch'e a note pad for the members of a class design
material. team.
' ‘Preparé an instruction or assembly. booklet for a product.
J. Demonstrate effective means of conveying an idea Make a product design-idea presentation to the class.
using presentation rnaterials. ’
. K. Apply the principles of Graphic Communications to ‘ Prepare a’prbtoty'pe package for a aeslgned product.
- produce a package for a product. ‘ . ! T
L. Apply the principles of design o a given problem, ’ * Given a problem, design a satisfactory. solution @mploying
. - the principles of design. .
- M. Apply the theories of visual organization. Given a specific product, design an advertisement to
. _ portray the product iha popular magazine.
N. Draw a freehand sketch using proper sketching Properly produce sketches In»connectIOn with other
, technigues to depict an idea. i design problems.
0. Prodtgg drawings following ‘standardized procedures Draw production drawings from prolotypes and design.
capable ofbeing used to produce a product. ‘ sketches. , .
PP NN ATTITUDINAL LEVEL-AFFECTIVE DOMAIN
. * Selected Student Competencies ' ) Sample Learning Activities

-
.

Experiences and activities at the Junior High Level will ) '
- enable the student to: ..

Q A. Discuss critically the merits and weakngssés of an [”‘): Critique the design of a product from the home, Indlcatlng
[KC existing industrial. deslgn ' its weaknesses and merits. >

e ] o ' 97 : .




B. Describe the merits of the common typss of plctorial
representation

\

C. . Generalize the irhportance of design prlnciples o
developlng a product. :

D.- Demonstrate an understanding of the Imbortance of
individual dccupations to the whole of Graphic

Produce exar‘rrples of each of the common types of

pictorial representations and list applications for each %
type. ' . A%

Collect ekamples’ of poor design and hold a class
“discussion regarding. students reaction toward the
examples shown. -

- Conduct radio. tape interviews with a classmate (each

* student interviewing another student.) Explain how you

feel 'about "'your" job and‘its importance to the total
Graphlc €ommunications cluster.

Communications.

|  E. State a positive attitude towards a posible career in  *. erte a paper on: "“What job would | like to have in the,
. some aspect of Graphjc Communications. Graphic Communications fleld?"
| . .

Senior High
At the Senior High Level, learning experiences in industrial arts will e directed toward exploration In depth and beglnnlng
specialization regarding the present practices.and future developments occurring In contemporary Industry and technology. .
In-depth exploration will also be afforded the student regarding industrial/technological careers. Learning experiences at the

- Senior High Level will be avaflable to the student in a variety of industrigl/technological content areas represented in the .
basic sy8tems of: Production, Energy, and Communications. Recommen?jed offerings include: Design-Drafting: Graphlc Arts;:
Construction; Woods; Metals; Plastics; Rower Electricity/Electronics; and Research and Developmy\

SN e?' b

Sample Learning Activities

had -

. KNOWLEDGE LEVEL-COGNITIVE DOMAIN ‘
(Graphlc Arts)

Selected Student Compe'tencies

Experiences and activities at the SenIor ngh Level will ' ' ' v .
enable the student to: * . ‘ , ot

P

A. Define the major elements of production and Design, evaluate, produce, and magket‘a mass pl'oductlon
consumption of goods and services; |ncluding design of product.

the product, composition of the materials, purchasing
materials, processing and delivery of materials. - e

Analyze the roles played by management and labor to
arrive at a fInished product after partlclpatlng ina mass
production product.

B. Analyze and explain the roles-of management and
labor as they relate to grap‘hic arts technology.

C. Assess abilities and interest a$ they relate careers: - +  Study job responsibilities and opportunities in the prlntlng
¢ raphic arts technology . A industryin the locale of the sohool.

CERICTT . N

wll Toxt Provided by ERIC




ar

D Formulate concepts of jobs and salarles in the graph|c
arts as they relate to career goals. Y

o

E. Identlfy the ma]or types of mater|aIs and supphes used ’
< in graphic arts technology.

1

~
+

F. Re?ognize the
technoldgy.

T e ! -

3

G. . ‘Evaluate the elements of good dgsign ‘and interpret
printing needs through problem-solvirg#techniques.

uipment used in graphic arts

H."'B_roaden'c_oncepts of printing technology by
‘comparison of printing processes with graphic. products.

!
. ’ o . w
' Study the salaries earned by perséns in printinggﬂer

tnterv:ewnng em poners Wlocal industries. i

Participate in class field trip(s) to varipus printing
concerns that represent at least two major areas of the
graphlc arts. _

!

Complete a tool and equipment identification test that
covers the machinery and tooIs that are used in your-
facijity.

. Use overhead transparency set (from DCA or other) to

illustrate equipment design, theory and mater|aIs usage

. during class discussions and demonstration. See reference

list for details on transparencies.

product, designing, advertising, packaglng and other

Work in gonjunction with another class that Sroduces a
product reIated layout.

Collect sampIes of printed materlals that represent at Ieast :
three of the major areas of graphic arts /
g methods, cost

Partlclpate in a cIass d/l,gc;ssgn of printi
factors, and quality contr . v

a

SKILL LEVEL-PSYCHOMOTOR DOMAIN

0 . S-'g@,cted Student Competencies

| ~ Sample Learning Activitiés

Experiences and activities at the Senior High Level will
enabIe the student to:

‘Demonstrate the safe use of equrpment supphes
haterlals and processes that are related to graph|c arts
. technology. , - J

B. Increase proficiency through the use of the materials,
equipment, and techniques' related to the printing industry.

ERIC "

Aruitoxt provided by Eic:

-4

 Successfully. complete safety tests covering machine

operations and general attitudes.

'

" Make a Ime negative, strip the ‘negative, and use the flat to




C. Analyze processes and. techniques by combining, | 'shoot a half-tone negative(s) and properly strip a flat
contrasting, and evaluating printing problems as they : containing both the half-tone and’a line negatlve for
- relate to graphic arts technology. ‘ S burning offset plate
: . ' ' / Make a direct |mage master; slngle or multicolor.
7 '| B . Make a mechanical master using a typewriter. - .
_ Design a bumper sticker or t-shirt layout that is to be used o
- ’ in the direct or indirect photographic silk screen process,”

o . - B Design at least one letterpress project; which should
" includé forms involving ruling, perforating, and/or -
¢ - _ ' bordering. One or-two of the fmlshed prints could be

Vo N _ . . 'vthermographed ’ »

- [, , ‘-§ _
R 0 ATTITUDINAL LEVEL-AFFECTIVE DOMAIN

| .

Selecteq Student Competencies L o Samplé Learnirig Activities -

Expenences and activities at the Senlor High Level will ' ‘ ~
enable the student to: o : C

A. Formulate pos|t|ve oplnlons regardlng occupatlons |n .’v Write a technlcal report on an Ocapatlorf in the graphic
|, the graphic arts drea. . , arts field that appeals to the student’s interests and

' . » . . © abilities. . . - L
B. Exhibit a willingness to discuss technical aspects of "I~ Demonstrate machlne operatlon or tool manipulation in an
graphic arts technology with other students. area of graphic arts to a fellow student ¢ o,
C. Generate a positive attitude toward equipment -  Deémonstratethe use- of at least one piece of ‘equipment to
operation and safe operating procedures. v “the instructor for evaluation. ,
D. Discuss the positive and negative aspects of various After assessing. the job oppartunities and responsibilities '
graphic arts positions as they relate to career outlooks. . - in general, dISCUSS the positive and negative aspects of

various grap phic art§ positions as they relate to the =~ .

E. Display an awareness of the graphic arts industry’s
trends which reflect current and future vocatlonal {
employment practices. . e

B

student’s Gareer outlook. N

ERIC = ' 40 - ' ; S | S
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' A - KNOWLEDGE LEVEL- COGNITIVE DOMAJNY” . ]
oL , T .- S (Construction) ] v .
. - Selected Student Competencies . - Sample Learning Activities . - -
. . - !
Expénences and actlvmes of the Senlor High LeveI will \ o . '
-~ A. Make |n estlgatlons “into the role that mdustry plays |n Visit a ::onstruc;ior{ eite and Iist the compohents which . o

L]

v . . -
C. Read basic working drawings, prints, and become
~ knowledgeable. of basic kinds. of specnflcatlons used in
construction.

D. Identlfy and select what may be consndered to be an
acceptable construction site. .

E. Express knowledge of plot plannlng and Iayout

. “techniques. _
F. Descrlbe ba3|c procedures concernmg excavations and
foundations.

.
1

\ ) -

-G Idént_ify common masdnry terms, materials and tools.

.
N . . <

-

v -

H. Narrate knowledge of construction frarﬁing techniques.

1. Describe pfum'birlg. heating, electrical and air
conditioning requirements as they relate to construction
methods and.technology.’ :

, . . - . v

J. Explain interior and exterior finishing re unrements as
they relate to the construction industry. .

>

l: lC Apply the basic techmques used |n constructlon -
stlmatmg .

Aruitoxt provided by Eic: ~
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were prefabricated in an industrial plant. . —
. Write a report on pre-cut or pre-fabricated houses.

Obtain answers to questions on a study-guide by analyzing
a set of working drawings.

Make a list of symbols, scales, and commonly used
,methods to com munlcate ideas. in construction.

- -~

* Visit building sites, .then write a report.
- ?
Make a "priorit»y listing of fectors cdnsider,ed‘essential to
the location of the student’s. future home. . -

Observe an excavatlon

Build a model which will demonstrate excavation and .
foundation construction.

List common masonry materials and tools used in. oo
foundation construction. Use common masonry termsin’ -
descnbmg the process to the instructor. .

Obtain and analyze p! tumbing, heatlng. and

alr-condltlonlng specs.

Partut:lpate In construction of a house - module -garage, or _

" similar structure using various framing techniques.

~'Study the NEC and local eIectrlcaI code, then inspect an

~

- installation. : . Y
Assist in mstallmg mechanical and electrical devices in a 7 G
module or actual building. . ; \

Visit finished construction sites, then report what was '’ /
observed in terms of interior and exterior flnishlng '
A/J:methods and materlals

Analyze actual co'13truct10n estimates. Develop an
estimate of a selected construction job.




e .
L. Invéstigate the vari'cius'occupations dealing either
directly or indirectly with the construction industry.
M. Examine the 1ob oppmtunmes involved with all phases
of construction technology.

K - ’ -
.

' .

Make a survey of construction jobs.

Select some jobs that are interesting and make a study of
preparation needed for them. :

.

Y

- SKILL LEVEL-PSYCHOMOTOR DOMAIN ' !

e Selected Student Competencies

Sample Learning Activities

- Experiences and activities of the Senior High Level will
enable the student to:

A’Apply information found on workmg drawings and
blueprlnts . "

‘B. Perform the various tasks requured and |nvolved ,with
plot selection. ’

C. Demonstrate an ability to use construction materials.
and tools with skill and safety.

Al

”

D. Perform the basic construction framing techniques.

E.-Demonstrate ability to apply knowledge of plumbing, -
heating.-electrical and ajr conditioning as Lthey relate to
construction. l ) N
F. Select and apply compatible interior and exterior ‘
Tinishing materials in terms of their relationship to the
entire.construction plan.

- Participate in the framing and finishing of a bu

a“
+

Make a blueprint of a construction related job. -

a

Select a suitable plot for a possible construction project,

survey it and make a'plot plan. - '
jiding
project or model that will exemplify buudlng ethods,

procedures, and technlques
Plan and perform skills relating to plumbmg. heatmg.

electrical and air conditioning construction.

Make test panels of various types of finishes and subject
them to various tests of heat, monsture and lmpact

Apply-finishes to interior and extenor walls. Have others
evaluate. - :

.t \ATTITU’I5INAL LEVEL-AFFECTIVE DOMAIN,

-Selected Student Competencies

Sample Learning Activities

Experiences and activities of the Senior High Level will N"“

enable the student to:

" A. Show an appreciation for what industry has to do
before a product can become marketable. -

ERIC
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Participate in a class discussion regarding hidden tasks
and costs in producing and marketing a product. -
Collect information from contractors, foreman, and
workers that show the relationship of attitudes to success
or fajlure in the construction industry.




ju
~
s

3

14

%
B Exhibit a willingness o solve the technical problems
relating to canstruction technology. -

C. Gather data dealing with the.fact that today.'S"Worker
may have to change jobs a number of times during his
working career.

3

Participate |n “'shop talks™ relating to technical problems .

-~ which arisejin the constructlon of a building, module, or

stale model.
Visit the city engineer or mayor and discuss the pros and
cons of bui)dmg codes..

Visit emplo rF:nent agencies to determine the number of
times persofis have changed ]ObS

| | | -

! .
KNOWLEDGE LEVEL-COGNITIVE DOMA*N : -

(Power)

i
|

Selected Studéent Competencies

+

Sample Learning Activities.

‘Experiences and activities of the Senior High Level will
enable the 'student to:

A. Recall, describe, or dlSCUSS the development of thermal,
mechanical, and fluid .power.

B. Determine some of the economic and social effects that
thermal, mechanical, and fluid power have had on man.

'C. Describe the career opportunities available in
automotive sales and servige. .

D. Make a selection of job options which are best suited
to his needs and abilities.

. "E. Determine the working conditions in automotive service.
facilities. ‘

F. Recall, describe, or crltlcally dlSCUSS the internal
combustion engine pnnciples

G. Describe the automotive electrical and fuel systems.

H. Cntlcally discuss the prmcuples of power trains and"
suspension systems.

ERIC
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Assist in de‘yeloping a bulletin board display.

Write a paper on the development and use of mass

production in the automotive industry. .

Participate in a discussion on the social effects of
transportatIOn and power.

Study the t careers in autpmotives then present oral reports
to the class on career opportunities.

Evaluate personal qualifications in order to determine a -
successful preparation. -

Visit and report on the cleanliness, lighting, ventilation, _

_special tools, and testing equipment of several local

service station shops.

tnvestigate teciprocating and rotary engme prmciples

Study relationship of valve tlming to reciprocating engine
principles.

Prepare diagrams of the basic-automotive electrical

systems.

Color diagrams of basic carburetor circuits. ,

Review the prin¢iples of simple machines, single and .
compound planetary gear systems, or steering geometry
and describe their operatlon to the mstructor

* Review the prlnciples of hydraulics and pneumatlcs as

they relate to automatic transmissions and braking
systems.




.

I. Recall, describe, or critically discuss prmmples of
- thermodynamics.

" J. Demonstrate and exhibit the critical selection of a new
4 or used car.

K. Demonstrate and exhibit the critical selection of tires.

1

Study the laws governing heai, engine temperature R .
control, and personal comfort control.

Interview garage service managers on the applicatlon of
warranties. . . .

Discuss with a banker or finance company representative
the financing of a car.

Make a checklist of items to look for when purchasihg a
car, such as: what kind of car to buy, options, interior,
and .exterior.

Study ply deslgn ratlngs and load Iimlts tread deslgn
and car owner'’s usage.

Study tire warranties.

SKILL LEVEL-PSYCHOMOTOR DOMAIN

.
g

Selected Student Competencies

Sample Learning Activities .

4

Experlences and activities of the Semor High Level will
enable the students to:

A. Demonstrate or exhibit .the principles of internal
combustion engines.

B. Demonstrate or exhibit the principles of automotive
electrlcal and fuel systems.

C. Demonstrate or exhibit the principles of the automotive
power train and suspension system.

D. Demonstrate or exhibit the principles of heat transfer.

E. Demonstrate or exhibit safe practicesin working with
power systems, tools and equipment.

F. Demonstrate or exhibit the ability to prepare a repair
order

‘

Jemonstrate or exhibit the ability to perform a tune~up

l: MC| expertise.

Aruitoxt provided by Eic:

A

44

7

Participate in the complete overhaul of an internal
combustion engine.

Diagnose and remedy simulated problems on test englnes
-ignition systems, charging systems, ‘and starting systems.

Perform service on lighting and electrical accessory
systems and rebuild a carburetor.

Perform routine adjustments and service on clutches,
standard and automatic transmissions, drive lines,
differentials, springs and shock absorbers, brake drums,
disc power brake systems. .

Perform basic service on steerlng“systems and alignment.

Solve induced problems on lab setups of cooling systems
heating systems, and air conditioning units. .

Read materials, observe demonstrations, participate in
class discussion, and pracnce proper procedures
regarding safe practices and precautlons in the power lab’

Lis\en to customer complalnts and make accurate analysis
and diagnosis of problem.

" Follow a well organized, step-by step tune-up procedure.




ATTITUDINAL LEVEL-AFFECTIVE DOMAIN

Selected Student Competencies

Sample Learning Activities - d

Experiences and activities of the Senior High Level will

* enable the student to:

ERIC
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A. Demonstrate a willingness to exhibit efficient, expedient
.use of time. -

B. Demonstrate employable vxo}k habits and attitudes.

.

C. Exhibit a Willingness to use safe work habits and to
promote safety consciousness. .

D. Show a willingness to use godd work habits of -
qrderliness. cleanliness, and care of property.

.

Use the flat-rate manual to estimate time required to
perform various servicing tasks.

Use applicable information manuals and specification
sources.

Simulate employer-employee job application interviews.
During lab work, exhibit initiative and independence.

Wear safety glasses; use jack stands, keep the floor clean;
use air pressure properly.

Use fender covers; keep tools in proper place and
condition; use special tools.

KNOWLEDGE LEVEL-COGNITIVE DOMAIN

(Electricity/Electronics)

y Selected Student Competencies

4

Sample Learning Activities

Experiences and activities of the Senior High Level will
enable the student to:

A. Narrate basic concepts of the election theory.

"B. Identify most common electrical components and
cir¢uits.

C. Perform basic mathematical calculations lnvnlvihg
quantitive. -,

D. Interpret general schematic diagrams.

-~

E. Explain the needs for a systematic and safe procedure
in setting up experimental circuits and servicing
equipment.

F. Examine various electrical and electronic careers in
relation to abilities, education, and work activity.

Study materials and participate in class discussions on the
election theory.

Practice proper terminology. in all lab activities.
’ ~

Study procedures and practice assigned problems.

Diagram general circuits. Find the answers on a study
guide from accompanying diagrams.

Follow instructions and written procedures in
trouble-shooting, servicing equipment, and setting up
instructional circuit boards.,

Compare electrical ‘and electronic occupations in specific

_industrial and career clusters.

Relate knowledge and skills needed in a spécific career
with respect to continuous or terminal preparation.




E

4

G. Explain the theory of operation in AC and DC circuits
of Ohm's Law, Kirchoff's Law, and Watt's Law involving -
resistors, coils, capacitors, and transistors.

'

a

H. Develop a knowledge of technological information and
principles of electricity and electronics.

Confirm by experiments that the sum of ‘the voltage drops
in a closed loop is zero.

Demonstrate effects of power dissipat]on in the form of
heat.

'Make a drawing of a sinusoidal wave showing the peak,
rms, and average values.

Determine the phase refationship of voltage and current in

~ RC and RL circuits.

Identify electrical and electronic components used in

electrical products and distinguish the theory of operation.

Interpret effects of related components in amplifiers
power supplies, oscillators, etc.

SKILL LEVEL-PSYCHOMOTOR DOMAIN

Selected Student Competencies

Sample Learning Activities

E'xper'iences and activities of the Senior High Level will
énable the student to: e .

A. Develop proficiency in the safe use of electrical test
equipment and methods of solving circuit problems.

s

B. Exhibit insight into the application of technology to
problems of electrical design and servicing.

L)

C. Evaluate the value of manufactured prdducts produced
by the electricity/electronics industry to the future needs
of mdustry and society.

D. Display proficiency in functioning as an intelligent
consumer in the selection, purchase, use, and
maintenance of the products of the electrical industry.

E. Apply the use of an oscilloscope to verify signal
patterns of various stages in consumer products.

Q

RIC
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Utilize test equipment, tools, and materials for repair or
fabrication.

Practice a logical sequence for construction of products
~or servicing of electrical equipment. '

I5rop'ose possible solutions to problems of repair and/or
construction.

Design and build experlmental circuits.

Participate in a group scenario of future applications of
electronics in our society.

Conduct a survey of various brands of a commercial
electrical device and make comparisons of the quality and
costs.

Demonstrate signal comparisons in amplifiers, oscillators,
etc. Compare input to output for observation distortion.

Analyze the use of the oscilloscope as an instrument for
solving circuit problems.



“ enablé the student to:

ATTITUDINAL LEVEL-AFFECTIVE DQMAIN

Selected Student Competencies

" Sample Learning Activities |

Experiences and activities af the Senior High Level wiil
enable the student to:

A. Examine personal goals and desired life style to V
occupationai areas in the electricity/electronics fields.

€

B. Describe the importance of following regulations in
the installation of electrical wire and components,

ki

Write a paper on the implications Qf electrical careers to
the student’s desired future life style.

Ask an electrical engineer from the local utilities company
to visit the class to discuss his work and its relation to the
area of power distribution. <

Discuss a portion of the National Electrical Code. Observe
conditions of improper use &nd determine areas of

responsibility. -
\ .

KNOWLEDGE LEVEL-COGNITIVE DOMAIN
« (Plastics)

Selected Student Competencies ys

Sample Learning Activities

N

Experiences and activities at the Sénior High Level wIII

A. Recoghize how the pIastics'lndustryJelated to the

total industrial-techriological community in the production

of goods and serviges. .
" . ¢ : 3 . o .

B. Investigate and analyze*the plastics Industries impact

on the etologicai balance, the utilization and conservation

of natural resources,-and the recycllng capabilities of

plastic materials and goods.

(A

C. Describe by narration the basic principles of the

plastics molding processes.

H9'

‘.

View a film dealing with the use of plastic products in |
manufacturing and construction, and also in the
commi{nications and energy fields.

Discuss the basic chentistry of polyiners. ' ,

Demonstrate and/or discuss the regrinding and remolding
of scrap and/or rejected products.

+orm pro and con teams to debate the ecological impact
of plastics. e

Examine commercial products made by different molding
methods.

-

Discuss characteristics of plastics materials and their
suitébility as a product. '



D. Discuss critically the present status and potential of
plastics in our society.

3

E. Explain the industrial processes employed to form and
fabricate plastics materials into functional items. *

F. Compare and contrast the kinds, composition, and
characteristics of plastics.

w

| et )
G. Recognize the possib(e employment opportunities in
the “plastics field, locally and nationwide.

rd

* H. Discuss the education and training needed to qualify
for employment in the plastics field.

¢

Develop a visual chart showing the growth of the plastics
industry in comparison with other major industries. .

Use molds available in the laboratory and.mold products
following the procedures for different processes and
machine operations. -

Take a field trip to a plastics industry to observe molding
and production methods.

Make a collection of hollow plastics containers and -
examine'each for process, material and suitability for use
intended.

Write to a major manufacturer of plastics polymers_to
secure literature and specifications, then report the finding
to the class. .

Conduct an occupational analysis of plastics occupations
in lowa. .

Interview a member of the Society of Plastics Engineers
on training, education, and employment in the plastics
field.

Participate in a class seminar on courses that should be
taken to prepare for a chernical engineering or plastics
technician career.

SKILL LEVEL-PSYCHOMOTOR DOMAIN

Selected Student Competencies

- Sample Learning Activities

/

Experiences and activities of the Senior High Level will
enable the student to:

‘A. Demonstrate or exhibit safe practices in the handling
of plastics materials while worklng with pIast|cs processes
* and equipment. *

B. Demonstrate or exhibit“t'he ability to plan and
construct limited dies and molds for molding, forming,
an_d ‘fap'.rvi»catlng plastics.

ERIC
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Experiment with mold-making using various types, of
materials.

Collect samples of molding compounds then vacuum form
a visual display board and heat-seal the samples within the
display.




C. Demonstrate or exhibit problem-solving techniques in
the selection of suitable plastics-materials for given uses -
ahd forming techniques.

Select an article to be embedded and compression mold it
in acrylic molding compound. Then, embed a similar
article in liquid casting resin. Compare the materials,
processes, cost, and the resulting product.

Make limited productie'n runs, using ditferent processes,
then compare them as to adaptability of these protesses
to mass production techniques.

Troublg-shoot or analyze poor quality items produced in
the laberatory. -

.ATTITUDINALVLEVEL-AFFECTIVE DOMAIN

Selected Student Competencies

a
J .

. Sample Learning Activities

-Experiences and activities of the Sé&nior High Level will
enable the student to:

A. Express a positive attitude toward employmant
opporturiities in the plastics industry.

B. Operate equipment.'handle plastics materials, and
utilize prpcesses in a safe and orderly manner.
O
. C. Further investigate and explore the matertals
processes and products of the plastics industry. and its
impact on our society.

D. Appreciate the knowledge, skills and aptitudes
necessary for different levels of employment in the plastics
field. .

. E. Exhibit good work habits, respett for and cooperation
with associates.

©
'

ERIC -
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Participate in a question and answer session with a
personnel director from a local or regional plastic industry
on employment opbortunlties in the plasﬂcs field.

Follow instructions and safety procedure in setting up and
operating equipment, and in handling materials in the lab.

Identify plastics using burn test techniques.

Contribute to discussion in a seminar exploring the
plastics industry's possible impact on students within the
class and on society.

Visit an industry which produces plastics products.

Ask pertinent questions of an employee from a local or
regional plastics industry concerning employment
opportunities and requirements in his industry.

Participate in a group project such as designing,
fabricating and using a special mold.

Carry out individual responsibilities jn a mass production
venture with the rest of the class.




o

" KNOWLEDGE LEVEL-COGNITIVE DOMAIN

’ .

(Metal)

Selected Student Competencies

Sample Learning Activities

Experiences and activities at the Senior ngh Level wIlI
enable the student to:

A, Identlfy the raw materials needed to make ferrpus and
nonferrous metals, their spurces and how they are -
transtormed ‘into usable products containing certain
characteristics.

.B. List the raw materials needed to make aluminum, their
"~ sources and how they are transformed certain
charagteristics. . '

C. Ditferentiate between some of the many metal
machines used in processing metals and explain the
requisites of these machines.

D. Describe the relationship between speed and feed and
apply this to safe and correct operation of metal
processing machines.

E. Apply the process of heat treatment as it applles to
plain carbon steels.

F. Identify those propertles Wwhich create the need for
steel classifications and interpret the data from resource
information.

‘G. ldentify methods for joining metal together.

.H. Interpret welding symbols found<on blueprints of
productg fabricated by welding.

I. Differentiate between iron and steel.
4

J. IdentIfy files accordtng to their length, shape type of
cut, and coarseness of cut.

K. Recognize the possible employment opportunjtles in
the metals industry

Q 2 .

[Aruntoxt provided by Eic:

Expregs knowledge of maetals by correctly answering
questions on an objective test.

n
.

Demonstrate knowledge of aluminum, correctly answering \
questions in a Ieannlng activity package.

Pl"epare ads to buy or sell equipment’use"d in the metats
industries.

Calculate settings for opefation of metal processing -
- machines to perform selected processing operations.

Conduct tests of heat treating methods on samples of
carbon steel.

Given a list of specific metal classification numbers,
identity the source of pl;oduct_ion and specific metal
contents. &

-~ Join metal pieces usfng the following processes: riveting,
-soldering, welding, and hand grooving.

Interpret a blueprint of an object to be welded specifying
its limitations, and formulate the welding sequence.

Discuss critically the advantages and disadvantages of iron
and steel. -

Read about the use the basic files noting differences in
length, shape, type of cut, and coarseness of cut.

" Visit a local or regional metals industry and write a report
briefly describing different types of-jobs which exist in that
industry.

t

80




SKILL LEVEL-PSYCHOMOTOR DOMAIN

-

Selected Student Competencies

© Sample Learn;'ng Activities

Experiences and activities at the’ Semor High Level will
enable the student to:

A. Compare the quality of a weldment.
B Use the spark testing technique to identity high

. carbon from low carbon steel.

C. Conduct strength and elasticity tests to distinguish
limitations between two steels. ’

D. Analyze and interpret working drawings.

E. Select proper arc welding electrodes.

F. Calculate the cost of materigls which are sold by the
square or running foot.

G. Apply measuring techniques to the solution of metal
processing problems.

H. Demonstrate proficiency in the proper and safe
operation of metalworking tools; machines and in their
freatment of materials.

I. Properly select and use twist drills with safety and skill.

J. Use decimal and metric equivalent charts.

[

2
!

Perform face and root bends on a guided bend tester:

" Identify types of steel us‘tng' the spark testing technique.

Compare different properties of 'steel by the use of
recognized testing equipment and techniques,

Read dimensions from a working drawing; draw up 4 list
of materials needed to make the specified object; and,
- determtne the tools, equipment, and machintng sequence
. needi:"d for production,

* .

Interpret the electrode classifications code and select an
efectrode for a specific welding requirement.

Analyze a list of materials which are sold either by the
square or running foot and calculate the total cost of'that
material. R

Measure machine parts using metric and decimal
micrometers. o -

Safely and correctly perform the operatlons of facing,
drilling, countersinking, turning to a diameter, knurling,
and cutting a taper with the compound rest on a lathe.

Select the correct drm speed, an{j feed for completing a
production task. ‘ :

.

Convert fractions to decimals, decimals to fractions, and
decimals to millimeters. .




ATTITUDINAL ‘LEVEL- AFFECTIVE DOMAIN

Selected Student Cohqpetenc;es

Sample Leamning Activities

Experiences and activities of the Senior High Level will
enable the student to:

A. Exhibit orderly work habits and.show consideratlon for
his fellow workers. . )

. B. Express positive attitudes towarli further experiences
in metals technology .

C. Appremate the knowledge, skills, and attitudes of
personnel in various phases of metal technology

1
.

In performing lab activities, follow a planned procedure, .
avoid disturhing other students, return all tools and
materials  to their, proper location.

Discuss with the teacher or counselor the opporjunltié\.;
for further education ‘or occupatlonal expérience in metals
technology.

Analyze similar commercially produced metal products
and discuss the human factors which may have o _ o
contributed to the quality or lack of quality in these"‘

. products.

KNOWLEDGE LEVEL-COGNITIVE DOMAIN

(Woods)

S

Selected ‘Srudent Compefencles v

Sample Leamning Actlivitios

A3

Experiences and activities of the Senior High Level wiil
enable the student to*

A Evpluate methods and processes employed by industry
to produce wood products and conserve our timber
resources. ¢

P

B Examine and study the available information on career
opportunities in wood technology and identify a tentative
career option.

C. Describe -the apprentice and skill levels for major
occupational areas in wood products processing and
tabricatipn. ‘ .
Qo .

S5

52

<

Study the varlbu_s"processes used In-industry that relate to
wood conservation and science.

Participate™in class discussions concernlné the importance

- wood conservation and science has in industrial

production.

? . . ' .

Using tHe Dictionary of Occupational Titles; identify Job
possibilities in wpod technology.

Investigate qualifications and write a report 6n an areaof .- ° ,
interest, describing whét would be. requlréd {o achieve
personal goals in this area.




' K ~
3

D. Descrlbe'the activities_of a design department in |
mdus‘trlgs applylng wood technology. DR

"

E. Compare and evaluate the various characteristics of 7
-good design u§ed in thevproductlon of furn ture and
cablnets

G. Solve simulated industrial des'i‘tjn'or planning
problems in the production of aproduct '

H. Display proficiency in ‘the evaluation of manufactured
products in terms of approprlateness of materials,
functlonallty of design and purpose as weII as quality of
\ construction.

the fabmcatlon of furniture and. cablnets in various types
_ of industrial’ productlon

-

"|. Discuss critically how designing and"pIanning relate to

Investigate |nformatlona| sources regarding occupatlonal
and educatlonal pursuits in drafting, design, or relateq
activitjes in various industrial establlshments utlhzmg
\wood t chnology . . , :

tudy the fundamentalis and practices of good design as t' )
used in the furniture and cabinet making industries. '
\\ r~ N B . .
DISCUSS the*relatlonshlp of material. cost to the deS|gn and
productlon of a -product.

Partlcxpatlon in the design and productlon of a
mass—produced wood product. . .

- e - or

+

Compare custom made furnlture and cabmets to those

. that are mass produced

1

~ SKILL LEVEL-PSYCHOMOTOR DOMAIN e S

oy y

-

Selected Student Competencies

Sample Leamning Activities

S Experlences and activities of the Senior ngh

L vel W|II
-enable the student to: ? )

A Solve problems reliated to commercial types and
applications of finishes. . ," - -

¢ B. Apply the principles of systematlc desngn and plannlng
in the production of a useful prolect

C. Dévise a plan of procedures and operations for
repet|t|ve and quantity machining and fabrication of wood
product$ or components of a product : ' \

D. Devise, compare, and estlmate the specmc industrial
applications and operations necessary for the production,

'; ‘ in quantity, of a panlculaf\Wde of wood or ...
. related forestry products. ’ S
E: Exhibit proficiency in safely performing a variety of
mach|ne and tooI operatlons for procesSing and shaping r-
Q wood. ’ L 8 <

.under industrial specifications.”

. A . 9

Partlclpate in exercises deallng ‘with the application of  «
finishing methods. \ »

f ,
Exhibit mastery of the concepts of design.through the
planning and fabrication of a projeﬁ'ﬁ .

Select the method of least wasted motion and set up jigs -
and other devices for repetitive operations.

A} . -

Select, organize, and manufacture a product of wood N
13 T . - .
Demonstrate proficiency in the set-up a d operation of

wood machining equipment and successful complete
written and performance safety tests. . ’




!

_F. Investlgate‘and experiment with basic wood machinlng
processes for mass production of a wood product.

G. Develop the ablility to evaluate the appllcatlons of the .

science of wood in the fabrication of industrial products

!

H. Evaluaté the quality of finishing materials.. - -

' Partlc|pate in responsnbllltles dealing w1th a mass

production enterprise actnvnty

2

Display proficiency in the application of. wood . .

' conservation and .science in the fabrication of a project
i using processes similar to those used in industry.

Demonstrate the ability to properly use finishing materials i
in the production of a project, and conduct a:
self-evaluation of the resuilts. .

!, -

. © . ATTITUDINAL LEVEL-AFFECTIVE DOMAIN

i 4 . “Selected Student Competencies .
7

' _— Sam'pl; Learning Activities

Expenences and actlvmes of the Senlor High Level will
enable the student to; * &

A, Dlsplay an awareness-of the knowledge, skills, and

aptltude necessary fpr dlfferent levels of employment in
. woods industries. . . .

B. Express a positive attitude toward employm
opportunities in wood industries.
. N .

C. " Further investigate and explore the materials,
processes, and products of the ood lndustry and its
impact on our socnety

D. Display an/awareness of the knowledge skills, and i
aptitude necessary for different Ievels'of employment in
the wood |ndustr|es

E. Describe the potential careeisopportunities in wood - .

/

conservation and science in the year 2000.
r.

‘

Visit an industry*which produces wood products, and
critiqué the sequencing of work followed in their
production operations.

Interview an employee of ‘the local State Employment
Office on job opportunities in the area.

Partlmpate in a seminar actwity concerned wrth exploring
the wood industry’s passible impact on classmates and on
society.

View the film, “How to Crack the Establishment,” then
-develop a classroom display on the requirements for
employment |n a woods industry.

-

View the film, “FutureShock " then develop a graphic
display and written presentation. on the contribution of the
wood industries to our society. =

2.
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. B KNOWLEDGE LEVEL-COGNITIVE DOMAIN .- . . .
- _ - : (Design/Drafting) * S ' :
Selected Student Competencies . | : Sample Learning Activities L
. ) . “ . ) . ’ ‘f 7 | ! ! o
.Experiences and activities at the Senlor High Level thI ' ’ : i "
enable the student to: . .
A. Narrate the contributions which design and the - "The student Will: Participate in at least one field trip, the .
- draftsmah make, in"the development, manufacturihg or ’ ptimary purpose of which will be to obtain an overview of
construction of commercial products. : _ an) enfire development and production operation, with N
‘ : , : ' ! specific reference to the role of the draftsman. )
e B. Analyze vocational opportunities in which _ Develop a report of an mterwew with the head of a (Iocal
‘ design- draftmg skills and knowledge are essential or : industry) drafting department.
desirable. : . . . Pajtlmpate in a class dlscussmn Ied by a practicing
v _ L o engineer or architect. &
C. . Identify and evaluatethe types of equipment and , Produce acceptable orthographlc and pictorial drawings
materials used in the major design-drafting industries. ’ " using equipment and materials similar to that of industry.
D. Interpret drawings made for use in the areas of ' '
architectual and machine design. S )
" E.. Nairate and apply-the brocess_es of design. - . Develop a set of working drawings for an original des|gn &
. : . - & ' : project, the degree of completeness and type of _ .
! presentation to be determined by the complexity and type - '
. o / of pr blem chosen. Y
F. Recognize the principles of good design in Partidipate in a seminar for evaluating the quality. of
com‘mercibl and student designed products. - . commercial and student constructed projects.
" G. Realistically conceive a specific oceupational e Assist in identifying the principles of good design as
opportunity arid remuneration relative to career goals: - evude ced in the products.
H. Assess irtdividual abilities and interests as they relate : Subnit in proper form, a report desugned to reflect.
to current oppogtunities in- design-drafting fields. investjgation of one‘or more design-drafting-related

occupations which show a correlation wuth individual
abmtues and current Interests

!..., o]

ERIC | - - | . .
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- , - | SKILL LEVEL-PSYCHOMOTOR DOMAIN  +

- Selected Student Competencies - .

—_—
Samp, e Learning Activities

enable the student to: v

A. Evaluate the quality of current draftmg room produ ts,
. from tracing to presentation drawings.

®

B. Determine*_trté value and advantages of various types
of drafting equipment pertinent to areas under study.

M

C. Practice efficient and safe use of equipment and - .
. materials commonly uséd in desngn drafting related
, occupations.

D. -Exhibit proflcnency in expressing ideas through
graphic representation techfliques.

2

/

E. Make competent jtjdgments concerning career choices!
and level of entry into'the job market. .

.- F. Make informed judgments in determining the type of
post high school training institution which would be most
_desirable and necessary.

ERIC
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Draw interpret, and evaluate student-made drawings,
lncludmg electrical, machine, architectural and
topographical drawings, and technical illustrations.

Acquire extensive practice with all basic drafting tools,

-equipment and supplies; plus some exposure and practice

with drafting machines, scales, templates, lettering

. devices, reproduction machines, and the. air brush.

Devejop a field book data, using a dumpy level and .
common surveying tools for “running a line"” and for

establishing elevations on a plot of ground by both polar
coordinates and 'grid patterns. ,

vTransIate informational data mto graphic forms of ieda

representation.

On all lab activities cdntihua"y strive to |mprove
techniques such as lettering, line quality dimensioning
and tolerancing.,

Participate in class discussion of determmlng factors of
level of.entry. - -

Provide evidence of personal mvestngatlon |nto value of
post high school education.




ATTITUDINAL LEVEL-AFFEGTIVE DOMAIN

" Selected Student Competencies

[

Sample Learning Activities

Experiences and activities at the Senior High Level will
enable'the student to: '

A. Formulate positive opinions regardin'g design-drafting
and related occupations. S

B. Develop accurate value judgments of the types and
amounts of training required for various job entry levels.

~C. Utilize resource and reference materials essential to

" major design-drafting areas.

Y
[

D. Express a positive self-concépt attitude regarding

equipment, productive e_ffort, and safety for himself and

others.

E. Evaluate positive and negative aspeActs of various
design-drafting related positions in terms of individual
interegts and aptitudes. '

S2ls and aptit

ERIC
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v

Participate in the playing of 20 Questions,’ in which each N

student, in turn, assumes the role of a person employed in
a drafting related-occupation, answering no more than 20
yes or no questions from other members of the class.

Interview at least two professional draftsmen inquiring
about the requisites for entry and advancement in the
design-drafting field. -

Deve'lop a complete zofning map of the Iocal.commu'nity,
with Iegen?. Correlate this map with zoning regulations
applicable‘to light building construction projects.

Use references and resource materials available in the
drafting lab or school library to substantiate practices
used on drawings.. o

Participate in a group projett involving design or redesign’

of a product.‘ construction of a prototype, and completion
of the necessary working drawing.

o
§

Visit with persbns engaged in design-drafting occupations

_concerning what they like and dislike about their job.

IS
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RESEARCH AND DEVELOPMENT'

. . s P - < v

Research and development enables the student to pursue hus areas of mterest farther than is normally possible through group
instruction in the organized program of classes. Because of our ever changing society and occupational requirements, it is .
tncreasingly important that students gain experience in independent learning in order that they may more effectively continue

to learn after their schooling is terminated. Equally important is the development of self-concepts and interest in Iearning that -
may resu# ﬁ*om these experlences In pursuing the answers to histher own questions, the learner Is satisfying a desire to

learn in areas of personal felevance. s

* Research and development encompa’sees a wide variety of learning activities which may readily be adjusted towhe various

interests and abilities of students. Examples include-researching; experimenting with, and testing of specific industrial-
materials, processes, or products; creative design; advanced construction actlvities, and further investigation of potential on
all Ievels a viable industrial arts curriculum will provide special offerings in independent study on the Senior High Level. This
makes for an open-ended curriculum enabling the student to pursue special areas of interest and develop his abilities to the
maximum of his potential.

It is recognized that not all Students will be able to function well in a self- directed ‘fashion, and some may not desure to
participate in research and development. It is therefore recommended that it be an elective offering and that some form of
screening applicants take place. It is also.recommended that the procedures for conducting research and development be
structured. Students will need to know how they are to proceed and what will be.expected of them upon completion of the’

study.

Selected Student Competehcles . -

As a result of the learning experiences involved in
conducting research and development the student should
be able to: .

A. Write a concise statement descrlblng the topic desired to
know-more about or skills desired.to develop.

B. Narrate reasons for wanting to learn about the topic or
develop the skills.

C. Define and delimit the student with respect to personal
abilities, available time, and resources.

D. List the essential resources (references, materials,
equipment, facilities, and people) which may be needed to
conduct the study.

E. List the major steps of procedure to be used in thel
study.

F. Conduct the study in an orderly, safe, and efficient
manner.

G. Report findings and conclusions or exhibit the results to
qthers in an organized report or presentation.

ERIC ,,
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Sample Leai'nlng 'Actlvltles

Only a few of the many possible activlties are listed. The
possibilities are limited only to the imagination of the

_teacher and student, and their willingness to experiment

with new techniques.
General Structuring Actiyity

Have the student develop a proposal or fill out a contract
form including such points as: -

Topic description [] Reasons for wanting to do it
(] Definitions and limitations of the study [[] Resources .
needed [J] Major steps of procedure to be followed ] Plans
for presenting or demonstrating the results [[] Special
considerations such as safety, care of equipment and use of
facilities.

Discuss the completed proposal or contract with the
student and make recommendations for further progress.

ln've'stlgatloh‘sy of Potential Careers

Have the student who wants to know more about the
opportunities and requirements of a particular occupation

6 lwrite a report including such topics as:
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H. Narrate an evaluation of the independent study'
experience to the instructor.

1. Express a desire to participate in additionat research ‘and
development,

(4

59

[J Why this occupation for study? [] What education is
required for it? (7] What kind of work ig involved? []1s an
apprenticeship or internshlp required? If. so, what are the’
conditions? ] What are the normal working,hours? [J What
hre the average wages? ] Where can needed education or
‘training be obtained? (] What are the possibllltles for

promotion? [[J What gers or safety hazards are involved?
[]1s it good occu for the student? .

Technology Interest Areas

'Wood Technology Activities. Investigate newer processes in
wood technology such as plastic impregnation, wogod flow v
molding, or test wood bending strengths, burn.ra'ies nail
holding strengths, and wood preservation characteristlcs

Power Technology Activities. Test selected brands of oils for
viscous stability under high temperature conditions, build
testing devices to.evaluate the lubricating properties of ail,
or design apparatus. to check the mlleage obtained from
selected brands of gasoline.

Plastics Technology Activities. Design and construct molds for
such processes as injegtion, blow, compression, static,
rotational, vacuum, and dip molding. Test the mold and
demonstrate its use to a group of students.

Bullding Construction Technology Activities. Investigate newer
_construction processes or materials by gathering data,
visiting with construction personnel, taking on-site field
trips, and making a scale model using the particular
‘process or material.

Metals Technology Activities. Conduct tests of various

materlals, fasteners, or welds. Use’commercial or simulated

testing apparatus. Write up the procedures used and the

results obtained, then give a demonstration or presentation
. to,a metals class.

-




Graphic Arts Technology. Conduct experimental activities

with photographic chemicals, test inks for durability on

: various paper stocks, bending strength of various c~ver

L . ‘ . stock, or conduct advanced processes not performed in the
- regular; graphics arts class. 7

Des19n-Dramng Technology Investigate a field of design or
drafting not covered in the courses you have taken. Write a'
: / ’ ’ report on particular procedures and special standards
' ‘ pertaining to the field. Apply your findings in a selection of
’ . y drawingsor illustrations. .
‘ Electricity-Electronics Tachnology. Investigate an aspect of -
) . electricity-electronics which you are particularly interested
in. Write a technical report of your findings and construct a
demonstration circuit or device to exhibit the knowledg:%r
i .« - = v skills you have learned.
. '

) »
: oo )
1 -~ - -
. - " . o o

Q p) ‘ . - . .
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CHAPTER VI

ALTERNATIVE METHODS
AND APPROACHES OF INSTRUCTION

.

~Success in the glassroom depends on many factors.
Foremost among these is hard work on the part of the
teacher. Educational programs must be adaptable. They
must be flexible enough to remain workable in all locales,
in many types 6f facilities, and with students possessing
differing values and interests. A successful program must
be capable of application in ali ‘situations and at all levels.
The program recommended in the guide is believed to be .
such a program.

Curriculum content is not the only importaht element in
the teaching-learning environment. Because of the
differences in pupil learning styles and teacher proficiences,
varied instructional methods must continually be evaluated
and implemented. Traditionally, many instructional methods
have been used in industrial arts and technology
laboratories. Methods such as lecturing, demonstrating, -
desugnlng. problem solving, and constructing individual &
projects have been recognized as effective instructional * <
approaches for presenting content. Emerging instructional
methodologies provide increased:potential for presenting

‘technical, industrial and career concepts. Some

instructional patterns being used in innovative industrlal
arts programs today include:

Role Playing : |

The role playing methdd affords students the opportunity
to identify themselves with typical life activities as they exist
in simulated industrial occupatlons or professjions. Through
role playirig, students can experience some of the reality of
work responsibilities. It is especially well-suitéd for use with
enterprise laboratory activities, mass production activities,
research and experimentation, and group project
experiences.

The Group Project

The group project method involves the designing,
planning. and development of a product by a group of

* students. It differs from the mass production method in that’
--only one finished product results from the activity of the'

group. Ideally, the project selected has numerous elements
that permit the effective use of committees or other
sub-groups. The method has been used successfully at the G

.

A

junior high level for studying. high volume productiJ)n
industries such as paper and paper products, oil, iron, -
glass, and rubber. At the senior high level, the group
project might take the form of designing and constructing a
machine or vehicle prototype.

Conceptual Learning

Current educational theory emphasizes the need to
develop fundamental principles and ideas which have
functional value in a wide variety of applications. This
learning generally is referred to as conceptual learning. For
examples, the concept of molding enables the student to*
relate general knowledge and skills to many specific. types

- of industrial processes in forging, foundry, and casting. A

study of general or fundamental principles insures that
memory loss will not mean total loss, and will permit
reconstruction of details, when necessary. Concepts have
greater application to new situations than specific facts.

_ Enterprise - .

The industrial enterprise approach represents a simulated
production experience where students assume career roles
and solve problems in a manner similar to their
counterparts in industry. The enterprise method often
involves such activities as research and development,
financing, mass production, distribution &nd rﬁarketing. At
Elementary and Junior High Levels, the emphasis might be
directed toward production of items of a simplified nature.
Limited time would be ‘alloted for performance of the
production activity. At the Senior High Level, production.
solutions are more refined and greater emphasis is placed
on tooling for production. |

Cooperative .Work and Study

Many students enrolled in industrial arts programs can
profit from on-the-job experiences which are designed to
supplement in-school learning experiences. Such
experiences assist students in further developmem’of skills
and positive attitudes toward work and school, aid them in
assessing career goals, and enhance their potential for
sugcessful employment in 4he future. Other significant
techniques include industrial observation schemes and
community projects. All out-of-school industridl experiences

ERIC
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require supervision and evaluation by qualified school
personnel to ensure that the experience and environment ,
are adequately serving the student’s educational goals. | . !

’ Semlnar : .

The seminar method emphasizes student interaction and
contribution. It is used to identify individual problems and ,
‘to provide for group assistance on finding solutions to
these problems. The seminar provides a continuing '
opportunity for student peer evaluations as well as
presentation of individual student progress. With the ,
seminar method, the teacher assumes the role of a J
facilitator, observer, evaluator, and advisor. In the seminar,
studeﬁt_s become involved in challenging, questioning, /
assisting, ant discussing. The method has been used /
successfully with the enterprise, group, research and
experimentation and other more traditlonal instructional -
methodologies. -

.Individualized Instruction

Individualized instruction provides for the varying abilities
and interest of students, It involves development of
instructional units in a manner which enables the student to
independently: (1) pre-assess his performance and
knowledge of the unit objectives, (2) progress through
specified learning activities at his own rate, and {3} assess
his terminal performance and achievament of unit
objectives. A variety of hardware and software systems have
been developed to facilitate management of the
instructional approach. These include auto-tutorial systems,

, tape-slide, tape-filmstrip, programmed references, student
contracts, learning activity packages, educational games,
and computer assisted instruction. '

Using Community Resources

Methods must-be selected. that capitalize on the upique
needs of students in specific locales. The teacher of
industrial arts must be alert to the resources of his
community and the opportunities for integrating these
‘resources with the instructional program. Resource

speakers, industrial visitations, films, slides, tapes, learning. -

packages, and bibliographical resource materials must all
‘be evaluated on the basis of ‘their merit to the instructional
. Drogram

ERIC

JAruitoxt Provided o enc |

C_./ .



e

N .

LEVEL: Elemenfary N . Burke, Arthur E., DaTzelI. and Townsend. Architectural and Building
. - . Trades Dictionary. American Technical Seciety, Chicago.
SYSTEMS EMPHASIS: Production, Communication,” . Minois, 1971.
Energy . a , Caravaty, Raymond D., and Harry C. Plummer, Principles of Clay
c. . ~ Masonry Construction - Student’s Manual, Structural Clay
Books: : : ) Products Institute, Washington, D.C., 1960.
American Council on Industrial Arts Teacher Education. Industrial Cement Mason's WNnual for Residential Construction, Portiand
ﬁﬂs for the E’ememﬂfycsc’m’- 23rd Yeafb;mk- McKnight and Cement Association, Old Orchard Rd., Skokle, I1l, 60076, 1965.
i " ington, Illinols, 1974. : A ;
cKnight Publishing Co.; Bloomington, lfinols, 1574 . Chamberlain, Lester S., Related Mathematics for Carpenters,
3 Calder, Clarence R., and Eleanor M. Antan. Techniques and Activities American Technical Soclety, Chicago, IIl., 1969.
k. ' .
< ,{? YS tll:rg';%te Verbal Learning. The Macmlllan Co.; New Yor Cherry, Raymond, General Plastics, McKnight and McKnight *

Publishing Co., Bloomington, ill., 1967.

) Concrete Technology - Instructor's Guide, Portland Cement
Association, Old Orchard Rd., Skokle, Ili. 60076, 1965.

Cope, Dwight W., and John O. Conaway, Plastics, Goodhearl-wmcox
Co., Inc. Sauth Holland, Ill., 1966.

Crispin, F.S., Dictionary of Technical Terms, Bruce Publishing Co.,
New York, N.Y., 1970. §

Hlinois, 19}0
Scobey, Mary-Mdrgaret. Teaching Children About Technology. . Edwards, Lauton, Industrial Arts Plastics, Charles A. Bennett Co,,

McKnight and McKnight Publlshlng Co.; Bloomington, lllinols, Inc., 809 W. Detwelller Drive, Peoria, Iil. 61614, 1964
1968. Felrer, John L., Cabinetmaking and Millwork, Charles A. Bennett Co.,

Inc., Peoria, llly 1967.

\; Gerbracht,_Carl, and Robert Babgock. Elementary School Industrial .
' Arts. Bruce Publishing Co.; New York, N.Y., 1968.

Gilbert, Harold G. Children Study American Industry Wm. C. Brown .
Co.; Dubuque, lowa, 1966.

Mlller W.R., and Gardner Boyd. Teaching Elementary Industrial Arts.
s _ Goodheart-Willcox Publishlng Co., Inc.; South Holland,

. Stunard, Arthur E. (ed.), Boaks. American Council for Elementary

School Industrial Arts, ALA.A.; Washington, D.C., 1971. Feirer, John, General Metals, McGraw-Hill Publishing Co., g
Swierkos, Marion L., and Catherine Morse, Industrial Arts for the ‘ ‘Manchester, Mo., 1967. .
. Elementary Classroom. Charles A. Bennett Publlshlng Co.; Gerrish, Howard H., Gerrish's Technical Dictionary,
Peorla, lll., 1973, : _ Goodheart-Willcox Co., South Holland, II., 1968.
At I6ast three industrial arts pro]ects shauld be lnvestlgated Groneman, Chris H., and Everett Glazener, Technical Woodworking,
1. Technology for Children (T4C) New Jersey McGraw-Hill Qook Co., New York, N.Y. 10036.
2. Technolqgical Exploration, Ohio Hammond, James F., and others, Woodworking Technology,
3. Project ABLE (Northern illinois University, DeKalb, and Pecria ' McKnight and McKnlg'N\Pg\"shlng Co., Bloomington, i,
Schools) : ‘ , _1968.
" : * Helper, Donald and Paul Wallach, Architecture Drafllng and Deslgn,
LEVEL: Junior and Senior High. br o e McGraw-Hill, Manhester, Mo., 1971.
SYSTEMS EMQHASWS: Production ' ’ Lux, Donald, and Willis Ray, The World of Construction, McKnight
, K 4 ‘ and McKnight Publishing Co., Bioomington, Wi, 1971.
- Books:. . ‘ : Lux, Donald, and Wiliis Ray, The World of Construction Lab Manual,
g Arnold, Lionel K. Introduction {0 Plastics. The lowa State University McKnight and MecKnight Publishing Co., Blobmington, Iil.,
Press; Ames, lowa, 1948. . o 1971.,
Boyd, Gardner, and others. Modern General Shop. ‘ - ., Lux, Donald; and Wiilis Ray, The World of Manufacturing, Mcbgnlght
ty . . Goodheart-Wilicox; South Holland, llllyols. 60473, . ' and McKnlght Publishing Co., Bloomington, IIl., 1971
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Lux, Donald, and Willis Ray, The World of Manulacturing Lab Manual, "The Story of the Plastics lnduatry."PlastIcs Education Faundation,
McKnight and McKnight Publishing Co., Bloomington, I, 4 Lorna Lane, Loudonville, N.Y. 12211, o
197 ""Compression and Transfer Malding,” Plastics Education ”
Milby, Robert F., Plastics’ Ta,ohnology. McGraw-Hill, Inc New York, Foundation, 4 Lorna Lane, Loudonvilla N.Y. 12211, .
N.Y. 1973, "Finishing and Decorating,” Plastics Education Foundation, 4 Lorna’
Mix. Floyd M., House VWring Simpl{liad. Goodheart-Willcox, Soyth . . Lane, Loudonville, N.Y. 12211,
. Holland, 111, 1973, . “Injection Molding," Plastics Education Foundation, 4 Lorna Lane, -~ »
Ramsey, Charles G.. and ‘Harold Sleeper, Architectural Graphic Loudonville, N.Y. 12211.
* Standards, John Wiley and Sons, Inc., New York, N.Y., 1970. “Introduction to Extrusion,” Plastics Education Foundation, 4 Lorna
Scobey, Mary-Margaret, Teaching Children About Technology, . ‘ Lane, Loudonville, N.Y. 12211,
-MeKnight and McKnight Publishing Co., Bloomington, Ill. “Thermoset Molding," Plastics Education Foundation, 4 Lorna Lane,
“Smith, Jackie L., and Theodore Hoopg; Jr., Bullding to Scale, : Loudonville, N.Y. 12211,

*An Experimental Resource Unit in Plastics for industrial Arts,”

Prentice-Hall, Inc., Englewood Cliffs, N.J., 1971.
o/ton Publications Distribution Unit, New York Edacation

. Smnh. Ronald C., Principles and Practices of Light Construcli

Prentice-Hall, Inc., Englewood Cliffs, N.J., 1963. ’ Department, Albany, N.Y. ) i
Soderberg, George A., Finishing Technology, McKnight and . “'Plastics for Industrial Arts,” State Department of Education, 120 E.
McKnight Publishing Co., Bloomingtear lll., 1969. Tenth St., Topeka, Kans. 06612. .
Sundberg, Elmer W., Bullding Trades Blueprint Reading, Ameyican “Vermont Plastics Guide,” Verfont Dapartmant of Education,
Technical Soclaty, 4th ed., Chicago, Ill., 1967. Montpelier, Vt. - . LR
Swanson, hobart S., Plastie Technology, McKnight and McKnight “'Plastics Guide - Plastics School," (16 volumes), Brodhead-Garrett
! Publishing Co., Inc.,-Bloomington, lL., 1965, ' Co., Cleveland, Ohio, or Cope Plastics Ilﬂllnols. Inc. )
" Sweet's Archllaclura(,Calalog File, Sweet's Construction Division, . "Fundamentals of Gas Metal Arc Wéldlng." Miller Electric ~ ~ . 4
McGraw-Hill {nformation Systems Co., 330 Waest 42nd St., . Manufacturing Co., Box 1087; Appleton, Wis.
New York, N.¥. 10038. . . "'Gas Metal Arc Welding,” Millér Electric Manufacturing Co., Box
Sweel's nghl Construction Catalog File, Sweet's Construction " 7 1087, Appleton, Wis.
Division, McGraw-HIll Infotmation Systems Company, 330 'Tha World of Steel." United. Statas Steel Corporatlon 71 3
West 42nd St., New York, N.Y. 10035. \ . Broadway, New York, N.Y. ~
Wagner Wills H.. Modern Carpentry, Goodheart-Wilicox Co.South “Basic Electricity,” Miller Electric Manufacturing Co, Box 1087,
-~ Holland, Il.; 1973 Appleton Wigi+
© Wagner, Willis H., Modem Woodworking, Goodheart-Wilicox C° : “Flle Filosophy," Nicholson File Company, Providence, R.l.
~ Inc., South Holland, Ill., 1967. “Principles of Arc Weldingy"' Miller Electric Manufaeturing Co., Box , i
Woodln ~James C., and Louis E. Hayes Home and Building 1087, Appleton, Wis,
gi’g::l’:‘a’;zi l:f'cK;gggt and McKnI%ht Publishing Co., "Welding Processes,” Delmar. Publlshers.\. Mountainview Ave.,
g _ . ’ Albany, N.Y. AN
Booklets: . : . "Sawology, Nicholson File Company, Pro\hdanca R
"Soil and Water Conservation Is Everybody's Business,” - ""Flame Cutting Facts,” Smith Welding Equipment, c/o UKI Supply
] International Harvester Co., Chicago, Il Co.. Box 37717, Cincinnati, Ohio.
~ “Plastics Education Guide," Plastics Educatlon Foundation 4Lorna “Arc Welding Symbols,” Prig, Insfitute, Hobart Welding School, .
Lane, Loudonville, N.Y. 12211. Trade Square East, Troy, Ohio.
- . . AY
N *Copper the Cornerstone of Civilization," Copper Development :
N - - Association, Inc., 405 Teningston Ave., New York, N.Y. 10017. .
O ‘ ]
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Audio-Visual Aids .
Transparencies on brick and sfone masonry available from: DCA

Educational Products, Inc 4885 Stenton Ave., Philadelphia,
Pa. 19144.

Transparencies on building construction available from: DCA
Educational Products, Inc., 4865 Stenton Ave., Philadelphia,
Pa. 19144,

Programmed Instructlon entitled "Reading a Mlcrometer _avallable
from the American Soclety of Tool and Manutacturlng
Engineers.

Programmed instruction entitled “Fundamentals of Plastics’ )
available from Penton Education Division. Penton Publlshlng
Co.; Cleveland, Ohio 44113, .

Kit available: "'Select-A-Box Kit'' from Edison Technical Services,
Inc.; 70 Riverside Drive, New York, N.¥- 10024.- - !

Industrial films available on lgan from: SPI Film Catalog. The
Society of the Plastics Industry. Inc.; 250 Park Avenue. New ~
York, N.Y. 10017.

Industrial career film entitled "How to Crack the Establlshment"
.] ‘ available from: Plastics Edycation}Foundation; 4 Lorna Lane,
oudonville, N.Y. 12211, .

he PCA stide set entitled “Mr. Quality Concrete,"” is avallable from
the Phrtland Cement Association; Old Orchard Road, Skokie,

The film, "Plastics: Industrigi-Processes and Products,’” (24 minutes,
sound/color, correlatdd with Plastics Technology, by Robert
Swanson) is available for rental from the University of
Wisconsin-Stout. )

Consulting Services on Curriculum and Laboratory Design available
from Gib Klein Company; 1901 Mentzer Road RR 1, Marion,
lowa 52302

LEVEL: Junior and Senlor ngh
. SYSTEMS EMPHASIS: Communlcations

Books:

Arnold, Edmund C; Ink on Paper. Harper and Row Publishers, Inc.;
New York, Y., 1972,

Baer, Charles J. Electrical/Electronics Drawing, 3rd edition.
McGraw-Hill Book (Ey. New York, N.Y., 1972

- . McKnight Publishing Co., Bloomington, lil., 1963.

Beakley, George C.. and Emest G. Chilton. Design, Serving the"
Needs of-Man. Macmillan Publishing Co., Inc.; 866 Third Ave.,
New York, N.Y., 1974,

Bell}s Herbert F., and Walter A. Schmidt. Architectural Drattlng. 2nd
o & edition. McGraw-Hill Book Co.; New York, N.Y, 10036 1971.

Bickner, Helnrlch Screen Printing. 2nd edition. Sterllrig Publishing
- Co., Inc.; New York, N.Y., 19723

Broekhqlzen. Richard. Graphic Communications. McKnIght and
# MceKnight Publishing Co.; Bloomington, Minois, 1972.

< “Brown, Walter C. Drafting for Industry. Goodheart-Wilicox Co.; 123
B ..W. Taft Drive, South Holland, lllinois, 1974: "

Oarj}zen Darvey E. Graphlc Arts. Charles A. Bennett Co., Inc.; Peoria,
n.,

Chatt, Orvill K. Des:gn 1$ Where Yoy [;Jnd lt lowa State Unlverslty
[Presg, Ames, lowa 50010 1974. -

LCleoton- Pnt}iTnzCornwell General Printing, 3rd edition, McKnight and

”»

Cogoli, John E., Photo Offset Fundamentals, 3rd adition, McKnight
. Arts, ITT Educational Publishing, Indianapolis, ind., 1974.

Dennis, Ervin A., and John Jenkins, Comprehensive Graphic Arts, ITT
Educational Publlshlng. Indianapolis, Ind., 1974,

Earle, James H., Deslgn Drafting, Addison-Wesley Publishing Co.,
Inc., Reading, Mass., 1972.

Elsenberg and Katka, Silk Screen Printing, 2nd edition, McKnight
and McKnight Publishing Co., Bloomingten, Iil., 1887.

French, Thomas, and Charles Vierch, Engineering Drawlng/Graphlcs
McGraw-Hill Book Co., New York, N.Y., 1972.

" French, T. Svensen,. J. and others, Mechanical Drawing, 8th edition,
McGraw-Hill Book Co., New York, N.Y., 1974.

Glachino, J.W., and Henry Beukema, Englneering~TechhlbaI Drafting
and Graphics, 3rd edition, Amertcan Technical Society,
Chicago, lii., 19733

Glesecke, Frederick E., and others, Englneerlng Graphics, The .
Macmiilan Co., 868 Third Ave New York, N.Y. 10022, 1968.

Glesecke, Frederick E., and éthors. Techhical Drawing, The
Macmillan Publishing Co., Inc., 866 Third Ave., New York,
N.Y., 1974.

Hague, C.W., Printing and Allied Gmphlc Arts, Bruce Publishing Co.,
New York, N.Y., 1970.




[

RIC

Aruitoxt provided by Eic: . ,
h,

Halftone Mc;rhods for rheAGraphlc Arts, Kodak Data Book No. Q-3,

Eastman Kodak Co., 343 State St., Rochester N.Y. 14650,
1972.

Karch, R. Randolph, Basic Graphlc Arts Procadures, 4th adition,
American Technicg), Society, Chicago, [ii., 1972,

Kicklighter, Clois E., Architecture-Residential Drawmg and- Deslgn
Goodheart-Willcox, South.Holiand, L., 1974/

. e \
Kinsey, Anthony, Introducing Screen Printing, 2nd edition, BT
Batsford Limited-London, Watson-GuptllI Publications, New
York, N.Y., 1972.

Lindbeck, John.R., Doslgnlng'Tddéy's Manufactured Products,
McKnight and McKnlght Publlshing Co., Bloomington, lii.,
To1972,

McCoy, Robert A.. Practical Ph&rography. Mc[(night and McKnight
Pubiishing Co., Bloomington, liL., 1972,

Prentice-Hall, 'thé.. Englewood Clifts, N.J., 1972,

Pawelek, Stanley J., and William E. Otto, Intraguction to Industgal
Drafting, Benziger Bruce and Glencoe Inc., Beverly Hills,
Calit.,, 1973. o

Raskhodoft, Nicholas M., Elecrronic Dra!(fng and Dosl .
Rrentice-Hall, ine., Englewood Clitfs, N.J., 1972

Silver, Gerald, Modern Graphic Arts’ Paste-Up, Amencan Technical
Society, Chicago, ., 1966. . .

Spence, Williarh P, Architecture Design Engineering Drawing,
McKnight and McKnight Publlst;mg Co., Bloomington, lii.,
1973.

Spence, William P., Draﬂlng-Technology and Practice, Charles A. -
Bennett Co., Peoria, lll., 1973.

Sweet's Architactural Catalog File, Sweet's Catalog Service, F. W.
Dodge Co.. 330 W. 42nd St., Neéw York, N.Y. 10036, 1974,

Technical Drawing - with applied geometry, qlgebra. and trigonometry,
Engineering Technology. Inc., 503 East Main St., Mahomet .
61853

The Hole in the Card, 3M Company. Microfilm Products Division, St.
Paul, Minn., 1969,

Thomas T. A., Technical lllustration, 2nd edition, McGraw-Hill Book

Co.. New York, N.Y.,.1968: L

Yankee, Herbert W., Machine Drafting and Related Technology.
. McGraw-Hili Book Co., Webster Division, Manchester Road,
Manchesler Mo. 83011.

Q
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g "Techniques of Oﬂset

Booklets:

“Opeorator's Guide to Using Multilith Inks: (Chart), "Graphic Arts
Course Outline,” "Graphic Arts Training Program,”
* 'Teacher's Handbook on Graphic Communications,” Thase
are avallable from: The Addressograph- Mulllgmph Co., 1200 *
Babbitt Road, Clevéland, Ohio 44117.

An encyclopedia of Graphic Arts terms and a variety of corporate
brochures are available from: F.N. Burt Company, 2345
Walden Ave., Butfalo, N.Y. 14240, .

A Buslnessman's Guide to Container Design,” and *'Product
-Personality” available from: J.L. Clark Container Co., 2300 6th
St., Rockford, Iil. 81101,

. {
“Electrostatic Printing” is avallable from: Colorcon, {nc.. Moyer
Boulevard, West Point, Pa..19488. -

*"Communicating with Graphics” and other general brochures are
available from: A.B. Dick Co., 5700 West Touhy Ave., Chicago.
lll. 60848.

"Ideas Handbook" is available from: General Binding Corp.,
Northbrook, Ill. 60062.

)

_A variety of brochures on paper are avallable from: Hammeormil

Paper Co., 1542 East Lake Road, Erie, Pa. 18512.

""Guide to Buyers of Typography” ig available Tram International
Typographlc,Compos‘tIon Association, 2233 Wlscongin Ave.
N.W., Washington, D.C, 20007,

“"Transter Type Information™ is avallable from. Letra-set, Inc., 33 2
New Bridge Road, Bergentiold, N.J. 07621,

Brochures on many phases of graphlc cOmmunIcmlons are avallabl®
from: 3M Company, Printing Products Dlvlslon 3M Conter, St.
Paul, Mlnn §6101.- : 0

Career In‘formatlon brochures are avallable trom: Printing Industry

ot .
- »

Technical Instituto, 1514 South Stroat, Nashille, Tenn. 37212,

"Fundame,ntals of Oftsetl,” available from: Edutational Servlcos
" +.Department, A.B. Dick Co., 5700 West Touhy Avo Chicago,
N I1l. 60648.

available from: Educutlondl Servlces
Department, AB Dick Co.,-5700 Touhy Ave., Chicago, III
60648.

."What It Means to Be a Rodman," Is available from: The lowa State

‘ Highway Commission, Ames, fa.

“Can | Bo a Draftaman?" is availablo from: Public Relationa Slaﬁ. »
General Motorg, Detroit, Mich.
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"‘Deslgners Guide to Surface- Texture,” is available from:
« Micrometrical Manufacturmg Company, 3621 South State
Road. Ann ‘Arbor, Mich. 48104.

11 Ways to Save Drafting Time,” is available from; The Fréderick
Post Co., 3660 North Avondale Ave., Chicago, IIl. 60618.

"*Microfilming and You - the D[aﬂsrhén," and '‘Preparation of
Engineering Drawings -on Drafting Film,” are available from:
Western Electric Co., Inc., Engineering Division, 222
Broadway, New York, N.Y. 10012, .

is available from: Internatrona; Association

1. - of Blue Prlnt and Allled industries, 33 East Congress Parkway.

' Chicago, lil. 60605. -

Audio-Visual Aids:

A number of slide se;Wts of graphic
communications”are available from: Eastman Kodak
Company, Audio Visual Lrbrary, 343 State St., Rochester N.Y.
14650.

A 60-page catalog on "Audlo Visual Aids Relating to Graphic Arts™"

- is avVailable from: Michigan Industrial Ed. Society, 14820 _
Penrod Ave., Detroit, Mich. 48223.

Graphic arts and printing trarnlng aids are available from: Miehlg,
Goss, Dexter, 2011 West Hastings St., Chicago, Iil. 60608

The film entitled "It s a Screen Printed World" is available from:
Advance Process Supply Co., 400 N. Noble St., Chicago, IIl.
*60622. _

The film entitled Photography Anatomy of Camera and W
available from: Charles Cahill and Associates, P. O Box 3220
Hollywood, Calif. 50028. -

The film entitled "“We Used to Call It Printing’" is availabie from the
E.l. DuPont De Neémours Co., Photo Products-Division,
Wilmington, Del. 19898. '

A film entitled "The Legend of the Halftone Dot is available from

T 3M Company, Photo Products Division, 3M Center, .St. Paut,
Minn. 55101.

o

The following films are available from the lowa State Unlverslty
« Media Resource Center, Ames, lowa:

“According to Plan- Introduction to Engineering Drawingm",
"The Concepts and Principles of Functlonal Drafting”
"'Discovering Line"” -
"‘Discovering Perspective” S
"Discovering Color” ) '
‘Discovering Texture" ° :
* "Why Man Creates” .
"'Design and Man"' - . .
“Future Shock” | :

The film entitled *'Basic Reproduction Processes in the Graphic
Arts"” is available from: University of Wisconsin, Unr\)erslty
Extension Division, Bureau of Audio-Visual Instruction, ‘1312
West Johnson St., Madison, Wis.

The film “Principal Dimensions, Reference Surfaces and Y
Tolerances ™’ is available from: Visual Aids Service, Umverslty
of lllinois, Division of University Extensron 1312 West

‘ Johnson St., Madison, Wis.
F|Im lists aqd catalogs are avallable from
£ American Paper Institute, 260 Madison Ave New York, N.Y.
10016

Eastman Kodak Co AV Servuce Dept 343 State St.,
Rochester, N.Y. 14650. .

an -

National Association of Photo L|thographers 2;30 West 41st

St., New York, N.Y. 10036.

Graphic Arts Technical Foundatlon 4615 Forbes Ave.,
Pittsburg, Pa. 15213

Encyclopedia Britannica Educatlonal Corp 425 N. Mlchugan
* ‘#ve., Chicago, 1Il. 60611.

Valrant L. M C., 237 Washington Ave Hackensack N.J. 07602.

McGraw-HlII Book Co., Text-Film DIVISIOn, 330 West 42nd St.,
New York, N.Y, 10036.

ava;Ja/bIe the following learning activity packages:’

G1 - Introduction to the four Major Printing Processes

G2 - Identification of Machines, tools and equipment
commonly found in the graphic arts laboratory

G3 - Commo'rg Terms and Definitions used in graphic arts -

[y

4

2

EDU PAC of Minndsota, P.O.-Box 27101, Minneapolis, Minn., makes




- G4 - Saféty in the graphic arts laboratory

)

'G5 - Occupaticnal epportunities in the graphic arts fiejd
Transparencies on graphic arts are available from: Demco
‘Educational Corp., Box 1488, Madison, Wis. 53701.
LEVEL: Junior and Senior Hig
S y L ‘ . g
SYSTEMS EMPHASIS: Energy |- AT
Books:

Arnold, Josepn and Kenneth Schank, Exploratory Electricity, "~
McKnight and McKnlght Publlshlng Co., Bloomington, L.,
1960.

Beeler, Sarpuel Understanding Your Car, McKnight and McKnlght
-~ ' .Publishing Co., Bloomington, lll. - . .
. Billiet, Automotive Engines - Maintenance and Repair,’American
N Technical Society, Chicago, lll.,

Crouse, William H., Automotive Mechanics, McGraw Hill Book Co.,
Manchester Road, Kanchester, Mo. 63011. v ’

Duffy, Joseph, Power - Prime Mover of Techno/ogy,"McKnight and
McKnight .Publishing Co., Bloomington, IIl., 1972,

. Gerrish, Howard H., E/eclnc:ty and Electronics, Goodheart-Willcox, *
,' South Holland; i1,

Glenn, Harold-T., Automechanics, Charles A Bennett Co.,

Peorla IIII
- * Glenn, Harold, Exploring Power Mechanics, Charles A. B nnett Co.,
Peoria, lll., 1973

Lesh, Clifford K., and Glenn Engle, Industrial Arts Electrici
Workbook, Charles A. Bennett Co., Peorla ., 1979

Matson Carl E., 30 Instructional Units in Basic E/ectrtc:ty McKnight
. and Mc¢Knight Publishing Co., Bloomington, HI.,

~

Purws Jud, A//About Small Gas’ Eng/nes Goodheart-
Holland . «

Stockel, Martin W, Aulo Mechanics Fundamentals, .
Goodheart-Willcox Publishing Co., South H Llland, .

Stockel, Martin W., Auto Service and Repair, Goo7 edrt-Willcox

with

. Publishing Co.; South Holland, .

Warthington, Robert, Margules, Morton, and Crouse, General Power
Mechanics, McGraw-Hill Book Co., Manchester Road,’
Manchester, Mo. 63011, 1968.

Wetzel, G(uy ¥, Automotive D/agnoi/i and Tune-Up, McKnlght and

McKnlght"Pybllshlng Co., Blgomington, .

FRIC . =
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Booklets:

J'Automotive lnstructi'onaI'MateriaI " Automofive Service Industry
Assoctatlon 168 North Michigan Ave., Chicago, HI. 60601

“A Message to Amerlca s Educators About Plymouth Trouble
~ Shooting,"” Plymauth Dwnsnon Chrysler Motor Corparation,
Detroit, Mich.

“Compressed Air Power in Manufacturing,” Th'e Sub-Committee on
Engineering Education of Compressed Air and Gas Institute,
55 Public Square, Cleveland Ohio 44143.

""Facts About Spark Plugs and Engines,” Champion Spark Plug Co
j “Toledo, Ohlo

“Automotive Emlsslon ControI and Tune-Up Procedures,”
Prentlce-Hall Inc., Englewood Cliffs, N.J. S .

"Facts for Study. Educational Services, Automobile Manufachxe:ss
Assoc:atron Inc., 320 New Center Bldg., Detroit, Mich. 48202.

"“The Story of Gasoline,”" American Petroleum Institute, 6603 Euclid
Ave., Cleveland, Ohio 44103:

""Car Buying Made Easier,” Ford Motor Company Llstens P. O Box
1972 The Amerigan Road Dearborn, Mich. 48121,

'Standards for Automotive S¢vice Instruction in Secondary
Schools,” Automobile Manufacturers /(ssocuatlon clnc 320 )
New Center Building, Detroit, Mich. 42807, < -

““Delco-Remy Training Aids, " Technidal Literature Department
. DeIco-Remy, Divisioh of General Motors Corp Anderson Ind.
46011.° T . - ’

"Service Training A|ds " Ford Service Publications, P.O. Box 7750,
Detroit; Mich. 42807. - 5

“Basic Electricity,” "Basic Electronlcs-vol " "'Basic o
Electronics-vol. 2, 1971, U.S. Government Printipg Office, ™
Washiigtda, D:C. :

“Learlum Turbiné System,” lsear Motor‘Corp P.O, Box“10600
Reno, Nev. 89510, T

@

Aldio-Visual Aids: ’ T -

-

Various filmstrips and transparencies available from: Filmstrips, W
T/achlng Aids, Inc., P.O. Box 3527, Long Beach, Calif. 90803.

Basic experimenter system prepared by Ralph C. Bohn “{consists of
><"textbook entitled Power-Mechanics of Energy Control, lab
anuals on mechanical. control, fluid contrdl, electrical
control, power systems, optional experiments, power &
problems, and workbdoks and achievement tests). Available
from McKnlght Publlshlﬁg Co., Bloomlngton 1. 61701.
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Transparency Master Manual Set #690166 available from: Tecumseh
Products Cbo., Parts Department Division, Grafton, Wis.
Transparencies also avaiable from: :
Charles Beseler Company, 219 South 18th St,, East Orange,
: N.J. 07018 .
United Transparencies, inc., Box 888, Binghamton, N.Y.
13902,
am Company, Visual Products, Box 3100, St. Paul, M|nn Tk
55101. ; '
DCA Educatlonal Products inc., 4865 Stenton Ave.,
Philadelphaa Pa. 19144, .
Gaskell Teaching Aids, 109 Farmdale Rd., Hopkins, M|nn
55343, .
Assorted Filmstrips are available from: ‘ -
Life Film Strips, Time and Life Bunldu]g, Rockefeller Center,
New York,*N.Y. 10020. . -
McGraw-Hill Text Films, 330 West 42nd Street, New York NY.
/ . 10036.
1 FoMC, Fllmstnp-of the~Month Club, Inc., 225 Lewmgton Ave.,
° New York, N.Y. 10016. .
Consulting Services on Currlculum and Laboratory Design avallable
from: . "
Gib Kiein Company, 1901 Mentzer Rd., RA 1, Manon lowa. .

[y
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- RESEARCH AND DEVELOPMENT

Books:

Gélburn/ﬂ/ bert, Chief Editor, Modern Sclence and Technology, Q.
Van Nostrahd, Go., Inc,, Princeton, NJ. -

chtlonary of Occupational Titles: A Plan for‘Equlg Unbound

Occupatlonal Informatior‘fiﬁhromcle Guidance Publications,
Inc.,»Moravid,"N.Y. 13118. (found in most school Gmdance'

Departments) .
Encyclopedia of Assoclat:ons Vol. |, Natémal Organizations of the

P
-

. United States, Gale Research-Co., Book Tower, Detroit, Mich. . .

.
N

48226 -
. The first, 250 pages of this extensive volume list all reglstered
; organizations of the United States The primary value Is as a
basic guide to
information on specific subjects. By contacting the
professional societies listed yoy may begonnected to a
°  person highly qualifigd in any field or subject listed. An

E lC " excellent source listing thousands of assoclatzons
- P~
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McGravy r;hll Encyclqpedia of Science and Technology, McGraw-Hill
Hlblishing Co., Inc., New York, NY (14 vol. + index) i

The Way Things Work: An lllustrated Encyclopedla of Technology,
mon and Schuster,-Rockefelier Center, 630 Fifth Ave., New
k, N.Y. 10020. (Vol. 1 & 2) Lo '
¥

U.S. Department, of Labor, Occupational Outlook Handbook,
uperintendent of Documents, U.S. Government Printing
ffice, Washington, D.C. 20402.°

U.S. Department of Commerce, U.S. Industrial Outlook, 1974. With

Rrojections to 1980, Superintendent of Documents, U.S. .

C overnment Prjnting Office, Washington, D.C. 20402.

14
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