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- Taught and How

mg ldeas t;lnd sl‘fum‘ures fgr \:anemparary
mdustr:ul r:n‘fs c:urm‘:ulum deve!apmenf
held ﬁi Ensfern "lITH:HS Unwerslfyvfﬂllawed
by Symposium Il at Umversny of Wiscon-
sin—Stout.” '

Eachrsymposia had its own theme and
gcmls Symposium 80 set the stage for the
series by emphasizing Technology Educa-
tion. Symposiom I adopted g
“Technological Literacy” program theme.
Symposium |l was designed to provide
practical classroom-oriented suggéstions
for teaching Industry/Technology, Based In-
dustrial Arts.’

Thé design of Symposium provided a .

Keynote Address followed by two Program
Interest Sessions. At each interest session
two leaders in their area of expeftise
presented an m)'lswerj te “What Should Be
Could It Be Organized”.
The injerest sessions concentrated on five
major curriculum areas: eommunication,
construction, manufacturing—enterprise,
mﬂnufm:furing —material precessing, -and
””” —power/energy.
Symp@snum il provided & vehicle for
exchanging ideas and, hopefully, created a

R ' - L

£

desire to |mpra\{é and t:h:mga industrial
arts programs in the pubht: schools and in-
dustrial arts teacher education pfc:igrr:msii'

Symposium Il was the result of the
concern of a number of individuals and
groups dedicated to_curriculum develnp-
ment in industrial arts, Special recagmfmn
goes to the Technical* Foundation ;of
America for underwrmng the major cf:sf»
for Symposium Iil.. Wlfham‘ TFA support it
would have been |rnp ssible to assemble
the team of cutstanding' Speakers or cover-
the cost Df attendance for-a number of

_classroom teachers.

“* Additional financial support was pro-

vided by the College of'Fine and Applied * -
Arts and the Dgpartment of Industrial

Educatibn and Technclagy, .—.Eéll State

- University. : -

- Many individuals gave cf ‘themselve
to insure that Symposium Ill and these pﬁég
ceeding came to pass. A list of these con-
tributors may be found on page 76.

The continued cooperatibn between
educators, educational institutions, and
philanthropic foundations promises to bg
an essential mix for promoting and i

.-plementing change..It can only l;_e,,&haped

that this - cooperation -will grow and
flourish.
S
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'Perspecﬁve

Ch al Ienges _

Eﬁéus‘&?

w2,

" Over the years iﬁdu%‘iriai arts, énd
its. predecessors, . manual training
and ‘manual arts, has-meant many
1h|ngs ta many peaple Even today
-the meaning of mdusfngl urts seems

indusfrial arts has become more
pronounced as times have changed.
The society has moved from a time
which was characterized in the
Kaiser Aluminum_ Neaws (1966) as
-one of rapid change to a perioed of
radical change. EacH -individual is
facing changes -wrought by
technology that mystify the mind.

These changes, coming at an: ever
accelerated pace) are exerting
pressures on all of bociety’s institu-
tions including edycation. Society, in
general, no loager seems willing to
|_allow education to stand on the solid
rock of tradition. The majority of
citizens want educatorsto drive the

tated by a clear forward locking vi-
sion of the future, rbther thap steer-
ing a path rooted in a. tearview mir-
ror panaﬂ:ma ﬁ& past This EEII
tion. :
" Industrial- ﬁrts, Jike other school
subjeets, has long suffered from the
rearview mirror syndrome. The field
remains rooted in the subjects of
Woodward's Manual Training High
School—those of woodworking,
metalworking and drawing.
Plastics, power, graphie- arts and
electricity’ have been added only
jofter they were fully established in
our culture and came into view in
the rearview mirror. However, as

Thgmas Wrig_l'if.

foggy and illusive. Confusion about |. Brown (1977, p. 5) as ones (1) rooted

gragé&ms are wholly ingdeqﬁﬂtei,
These programs, as depicted: by

the vocational lineage, (2) deriv-
|§g content from the mechanical
trades, (3) oriented to the past and
(4) having tool skills and job pefor-
mance as a central theme, have
leng outlived their usefulness.

Citizens of the 21st céntury will
need a different type of education
dealing with the industrial-
technological aspect of our culture.

,by a number of factors:
‘four are of prime importance. These

educgtional vehicle in a path dic-

DANGER

tj.

“whieh has

the society knocks on the door of the'

= o - f -
21st century,- these tradition-hased:
: — But as in the Chinese ideogram for

Thomas Wright is o Profassor of Industrial
(EduEahm‘I and Techm:h:gy Ball Stme Univer-
sity, Muncie, In 47306
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OPPORTUNIITY
F\igure 1—CRISIS
They wnll ‘need aducahbnal ex-
periences which prd‘au:le basis for

facing a radically changing society
full of new and novel situations. This
calls for a new type of industrial arts
“been espoused by
numerous theorists but im-
plemented by few ‘iﬂctntjoﬁers This
program change causes many in-
dividuals to face a personal crisis—a
need to abandon or modify did ideas
and chart new directions and goeals.

crises, shown in Figure 1, two'im-
portant features are present. The

first is ddnger and the second is op-

‘portunity. All crisés have these®

elements present and the crisis, of
inadequate prggrﬂms facing in-
dustridl arts is no exception.

This crisis has beén brought about
however

are (1) a feggy mission, (2) a shaky
content base, (3) narrow programs,
and’ (4) limited tedching strategies.
Each of these will be described in
terms'of dangerous practices now in
vogue and opportunities foc im-
provement. °
A Foggy Mission -
Industrial _arts faces danger
because a clearly ~defined mission
upon which 1o build centemporary
programs has never been establish-
ed. Some members of tHe profession
have suggested that a study of in-
dustry and “its associated
1echna|ﬂg|es is ‘the primary goal of

_industrial arts or at least such an

assertion causes - little heated
debate. However, a cursory glance
at existing programs would suggest
that either the ‘concept of industry
ond technology is unclear or our in-
terpretation has been faulty. The
literature abounds with * catehy
phrases sutH as “back te basics”
(back to Woodward's woodworking,
metalworking and drawing, etc.)
arld confusing and often contradic-
1t;fry ‘aims such as: — craftsmanship
— skill — habby interests — career
—= exploration — Industry — home
maintenance — technology — self
discovery — prevocational. Many of
the ubove are secondary outcomes
of a good industrial arts program
but are neither central nor unique
goals.

Industrial arts cannot be all things
to all people. Its prictitioners must

" decide, and decide soon, on a cen-
tral mission. They mustzero inono |
he)

»
’
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‘marksman, each md;wduai
must be unwavering in his or her at-
tention: unyielding to the distrac-
tions of persopal ihterests, tradi-

_ tign, the easy way, Federal dg:llcrs

nd pressures from voeational
education colleagues. A mission
‘that'is truly broad in scope and pro-
\ndes warfhwhlle edycational ex-
about indugtry end

fEt:hﬁt;ﬂégy to significant numbers of
.studerits ~in our school must be
ed, Failure tb uccampllsh
will produce still greater
of 'hngh szhcal gﬁ:dques

establis
this task
nu-mbérs

ih:ry understgndmg ::f
economics and the impact of the in-
dustrial complex on their lives.

The field must, therefore come to
agreement that the mission of in-
dusirial arts lies in the sphere of
general education with extensions
into specialized education based on

students® intensity of interest. In:
dustrial  arts, like mﬁfhemﬂiifs
r!)ﬁﬁﬁﬁiiiaii?i?-_,i

g;As udy of industry :
|  qnd its associated |
i - tech nglagles. i
S ——
science, social sfudiesi and

language arts, is respansible to pro-
vide the thresheold knowledge,
skills, and attitudes necessary to
‘'make wise citizen, career, and con-
sumer choices. .

Early industrial arts experiences
should provide the student ‘with
broad understandings of Industry
and its associated technologies

pregicupahgnul educgflgm
However,
that these occupations are not

limited to the skilled irqdés taught

it must be kept in mind

in the areo career centers but also

include -occupations requiring tweo
and foyr-year collegiate n:rfer.hnlial

ury targef and- start ShDﬂf!ﬁgt
for the bullseye. And,-like the ex-
* pert

L'u:sn‘;

m‘ker, feehnn:mn ana mdusfﬂnl
3supérvi5ar and managger as
trigonometry and Calculus ar;

engineer,
tional in nature and broad ingscape.
. Shuky Content Base p
* Once’ the mission to provide
general and pre-occupational é')f
periences about industry and .ité
ossociagted technologies is q:’éepizz

the. content base must be addres

have failed to establish a
,,,,, base for their offerings.
Present-day programs are as varied
as the shapes of Jeshua trees on the
desert. Weods, metals, and drawing
are offered in one school; manufac-
turing and construction in another;
photography is added in anotKer;
woods is dropped from another; ad
mfln' £ 5 L SR

s'iémrjl

quesflgn
ricular dEtISIEﬁE telatéd to content
going to be madé?”, must be found.
This agreement must be based on a-
scientific’. view "of our. society—a
view which establishes the univer-
sals of our highly industrialized
culture and then selects those
universals which “belong”
dustrial arts. The rear-view mirror

to in-

h;rfhe'
future mﬂfhémﬁhtlﬁn scientist, and ’
They must be founda-.

L

ed. For years industrial jarts profes- 1

C'Jn wht:t bgsns are curt |

gsf not be used to -view fhé ex-:
periences provided during ones
undergraduate preparation r:@s in
previous publu: school mt:fusfﬂia}aﬁs
pragrams Thé eyes of fhe prafas-f
fury, . and fhe turrlculuﬁ'i buse
chosen must have the pgfanfnal fc‘;r
prn]ecfmn into that time frame.

A prérmsmfg content-base is one
which uses as the basic universal-
Human Productive A;Hvliynthe

activities engaged in by people to | -

fransfarm mmengls mfarmﬂhaﬁ_

fured or- cansfrucfed produﬁts, infor-
mation- into. media messages;
Eﬁergy into - pawer, Each major
‘transformation activity involves the

-major steps of (1) desngnlng, (2)

prepd‘rlng to pradute or transform,
@ prgdutmg or transforming, (4)

,vﬁ‘lﬁfke“lrfg the output, (5) financing

the .aétivity, and (6) developing pee- |
ple to peﬁarm essenhal fasks

fa;hna!ggy;fha eﬁu;!enf fmd ap-
propriate action—of human produc- -

| tive actiyity. They involve the pro-

cessing of inputs into usable outputs
and are carried out in,a societal con-
text by manufacturing, construction,
‘communication, and transpertation

| UK

while dean(:éd courses may prD-f

HUMAN  PRODUCTIVE ACTIVITY

| MANUFACTURING “coNSTRuc:TIDN] [cemmumcmmil FTEANSPDRTATUGNI

Materials ond
manufoctured
goods

Materials

Information energy

-4

/] 7

Tt TEﬁNSF@RM,ﬁ T/C?N h
7 i
- . .
Maonufactured Construcied Medja Relocaied
goods structuras messages goods ond
' and projacts ' people

RIC

school training. These advanced - o
cOurses GFEQ‘;}Q the future skilled Figure 2—HUMAN PRODUCTIVE ACTIVITY
— _—
10 1 . i 7 . 5 -
. . 2
Q Y 5 N i U
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|- day’s sm:lety and will help shqpe
our fuiure- .

industrlas. As can be seenin anure
3, these industrial “structures and
technological Eu:hvmes have a
history—they contributed to bur
past achievements; function in to-

-industrial arts pFQQTEFﬁs are narrow-
wide range of interests and abiljties

love-affair with the required project
(or limited selection) does not meet

C@nﬁEpmﬂII? based pragrams
which provide central learnings with
abundant opportunities for studénts
to move in several directions from
the base need to be developed. The
use of time as o central eriteria for
achieving goals, must be limited and
activities of varying levels of dif-

ly conceived and fail to address the

of today's youth. Industrial arts’

the needs: af all yauth The Elng|E

ficulty and challenge need to be pro-

HUMAN PEQ

(: IVE j ACTIVITY |

vided. In short, industrial arts pro-

. Secietal }
Context—
Communicdtion

- Construcdion

Transportation

grams need to be moved out of the
iu’nﬁe] qnd onto tha pluin wh%g itis

;\:

achieve sfmed gaglsi
The broadening of opportunities

Manufacturing

Qutput

B e s will allow all students to find a
’ measure of success in the industrial

Process

arts laberatory. Industrial aris,*
probably more than any other areg,

Input

is capable of prawd&g genuine suc-
cess—orbented ' learning ex-

E‘g'f f; & o 2 periences for all ability levels. Each

& Q§’ g&S5 & student can be allowed "to become

§ o0 F & £ a somebody” in his or her own eyes.

& 7 Every individual in a well-designed

4 7 =1 7 industrial arts program can find an

71"3':15’ _ Present _ 7fu"£f€,;ﬁ> area where he or she xan succeed.

y - Maley (1973) describes this type of

- - F|gure 3—HUMAN PRODUCTIVE ACTIVITY program as having vertical dnd

— ———« 1 horizontal articulation. He described

power—may be categorized
| management précesses and manag-

cregted by narro

A ElDSEF view Gf fhése human pro-
ductive activities ‘suggests that each
major system—manufacturing, eon-
struction, communication and
into

ed productivity activities (Figure 4).

An industrial arts progrom built
on.the above logic base and extend-
ed using the basic rules of chassifica-

;levels of Expetiéd cognitive and

many of our programs as ~one-
squaré programs ip which all
students perform similar activities

psychomotor’ performance often
used io évaluaté individudls is un-

just to .many students. Programs | and dre judged in accordance to a
resembling a funnel with its | singte and ‘limited range of
restricted freedom of movement fail | divergence.

to meet the needs of the slow . ‘A better program, as shown in
learner, the uncoordinated, the high |. Figure 5, would be one which
achiever, the inquisitive, and many | resembles ‘a checkerboard with

cher SpEx‘:la| groups. numerous vertical uchvny squares

tion, (Ray and Streichler, 1975) will.
be able to be described truly as
study of industry and its asseciated
ieihﬁalagies Exafnpies of ihé ex-

be faund in ACME, 1957. Lux and
Ray- 1971; Hauvenstein and
Bachmeyer, 1974 ad 1975; Wright
and Jensen, «1976; and Wright, 1977,
Such gystems will help move the
field toward. a solid defensible con-
tent basé.

Narrow Programs

Using a sound confent base the
third danger facing industrial arts
addressed—the danger
v\qprégrams. Many

may be

- - FJ
N PRODUCTIVE to ]
MiANL\GE . ACTIVITIES ,  create -~ GOOD5
Desigming. |

Fi‘lg’nmng . Preparing to Préduce Media Messages
Organizing . Praducing - Structures

w :F .-
Directing Marketing Material Goods
Canr'fjlllngJ Financing Operations L Power

L Developing People J ' . .

FEQM%MANAEEMENT AND PRODUCTHON TECHNOLOGY

&

—




1o accommodate varying - studém
abilities and many horizontal activi-
"ty squares to take ﬁdvamﬁge of stu-
dent interests. With this course’
structure students are encouraged
to complete activities which meet in-
dividual interests and abilities. But
like a-checkerboard, the program
would have boundaries within which
‘the students must operate. These
‘boundaries are established by view-
ing the miission and content base for-
each class or program.

basically “I'm going to tell YOU
something,” or "I'm going to show
sYOU something,” and now "l want
YOU to do what | showed you on
your own.” How diametrically op-
posed this is to life which revolves
around group ' interaction and
- cooperation (Combs, 1979, p. 15-22). °

Additional teaching strategies
must be added to the repertoire of
each industrial arts teacher. Includ-
ed in these new methods should be
those that are group centered so
students can develop group interac-

INTERESTS

ROGRAM

Figure 5 -BALANCED

tion skills and learn group roles. The
group project where all members
work:together to build a single item
or line production where the group

. . provide knowledge
skills and attitudes
‘necessary to make wise
citizen, career and con-
sume;ﬁ:éhai@es.
DI’QEF\IZES nself to produce o prr::d ct
in quantity can provide these types
of group development experiences.

Limiied TEE:hing Sfrﬁfagies
The fourth danger facing
dustrial arts arises out of a failure to
use the myriad of teaching methods

in-

or strategies available 1o enhance
the interest and effectiveness of the
programs. The two-horse team of
lecture and demonstration has been
used until, like horses with blinders,
on, no otkar alternatives can be
seen. |t must be realized that no
single method or pair of strategies
can develop all the human abilities
9 needed by citizens of the 21st cen-
tury; or the 20th for that matter,
the lectures and
demonstrations and on the in-
dividual-project has in effect provid-
ed activities designed to give the
same opportunity to all members of
the group and thercfore reduces
groUp variance and individual uni-
queness, ~ They involved the in-
dividual. and his or her assigned
work with little concern for group in-
teraction. These methods are

Reliance on

Role-playing and simulations should

also be investigated and im-
plemented’ where they enhance
lgarning. The industrial arts

#lassrooms and laboratories should
be the home of a balance of
methods—some which develop in-
dividual abilities and others which
develop group interaction abilities. .
Conclusion .

Dark days may well be ahead for
industrial arts if pregrams are not
carefully analyzed to identify and
eliminate- questicnch!s practices
and outmoded ideu iiope for the
future liesin: - ;
T. Accepting the mission of inter-
preting industry its
associated technologies of the
future citizenZ of the 21st ten-

and

tury;
2.. Developing - a==<ontent bate
from a careful _analysis . of

human productive activity;
3. Broadening oyf programs fo

accommodate a wider range of
siudém |nter%§ and abnlmes

4. Using a mixture of group and
individual centered methods to

< promote persopal growth and
group interaction . and
cooperative skills.

Industrial arts may well be at the

crossroads. Its future lies in mar-

'hlﬁg ihﬁ”éﬁgES’

'tawrjrd . new

d:reﬂnén fmrn a farward lankmg in-
terpretation of the needs of today's
students.
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' A Frame of Reference m ngas Bengeﬁ utilize tools, resources and systems
Ermglng about techndlogical to solve problems to enhance é?"ﬁ?"
change ‘I}ngh research and [~ — . — * trol over the natural and man-made
dévelapment requires a three stage | dustrial technclagy evolved. This.| environment to alter the human con-
process involving invention, innova- | period was the “innovation” stage of | ditions” (Gebhart, et. al.)
tion and diffusion. The invention c:hr:mge as peaple throughout the To teach technology more effec-
stage is when a new and original | nation were “using ‘these ideas to | tively in our schools we must have
solution is conceivkd for an iden- | design ahd implament tremendously | greater access in the time allacation
tifiable problem. The invention fhen | exciting and relevant programs. At | of the school curriculum. Just as
—__] becomes an innovation when itis in- | what stage of technology education | science is taught throughout the
“Ttroduced and utilized by “early | are we presently in? Have we com- | elementary and secondary cur-
users” as a changed woy of doing | pleted the innovation process | riculum, with a high percentage of
something. The innovation stage . = ' S
ceases being such when it becomes : - o
diffused (adopted) and eventually - _ L’“'ﬂzsigm
becomes the convention mode of (stage I} = -
operation. 7 sroge | dp o [mewsteaen
When we draw a parallel between ’ discovery i New state .
the process . of bringing about Current gipte || [ soanntic and (stage i} | . ¢ al 1echnical
technological change and that of E;;:E’;‘f:' tachnolagical o knawiedge 4
changing our curriculum to one em- e Loy ::":er\lzrn' [Fome s
phasizing technolegy educationwe | - N — | rechnalogy | New lovel
see some interesting developments. T 1o zatisty (Stage IV)
The heritage of the inclusion of the o Lodemond) Adaptian end Economic
study of technical subject matter in _ _ . ] dfomenel | -] e ot
our schools is only a litile over g I knawladge
century old. Frem its manual train- — _ ————— Time — _
ing, manual arts and industrial arts Techricol Advance is deh F'gij o3 on increase in the lovel of techrical knowledge and or on incresse
beginnings, the study of technology n the econarmic uses of tachnicol knowledge
was “invented” by our leaders in the Greber and Marquis. "The Human Factor” Factars in the Transfer of Knowledgo
1930's and 1940's: With proposals Figure 1—FOUR STAGE | PROCESS OF TECHNICAL ADVANCE
from such people as William p=————= — = e —
‘Warner, Delmar Olson and others, | necessary to move on 1o the diffu- requ;red! COouUrses, so shauld the '
the. idea was conceived. Later, | sion stage? Most would readily | study of technology. Techhology can
scholars such as Paul DeVore, | agree that technology education has | be structured much like science if )
spearheaded o more refined | evolved where it is being im- | multiple offerings are to be provid-
analysis af the dlscipﬁﬁé and the | plemented by many pra\éssnﬂnal ed on several levels. Experiences )
possibilities became more crystaliz- | educators across the country, yet | would run from the general to the )
ed and ‘'manage bl . A hiostof new | most feel that o dramatic movement | specific in a parallel fashior?. At -
approached were brcughf fo h in | would have to be experienced | what points we propose to require
the 1960's, and 197 D as progrdr before it could be considered as | or offer electives is an educational :
“fer the study of the social iﬁsﬁfuﬁéﬁ "ditfused” or implementéd decision that would have to be
of industry, teihn@légy, and in- Sharpening Our Viéwpﬁlﬂfsf made.
———————— Technology, a fofce that has had Why Teach Technology?
M. James Bensen is the Dean of the School of | an  awesome influence on our The cultures of g world” are -
Industry and Technology, University of | cyl4yre, is defined as: “the 'know- | shaped in a pervasive way by the
Wisconsin—>5tout, Menomonie, =Wisconsin-} . ,- | bl o _ T R T TR h
54751 hoew' and creative process that may technology they have develeped or
‘. i 13
Qo '
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+ Generol i + Second “*  Third "Advanced - if we begin our curricOlum ques- .
Level Level © Lével Level tions regarding young learners we
T — — = ~ should start . with the issues of
Genaral - Biology — Zoology Mammology - readiness and developmental tasks.
Sciefice , . These, along with the “Bruner Prin-
- * Chemistry " Botany- - Entomology ciple” that “we, begin with the '
7 ' hypothesis that any subject can be X
Physics 5 Etc. Etc. . | taught effectively in some intellec, )
y ] . w tually honest form to any child at )
Etc. 5 s o (. - | any stage of development,” (Bruner)-| -
Figure 2— CDURSESEQUENCE INA TYF‘ICAL SﬁIENCE F'RC)GRAM give us a_point of departure. For ex-|.-
— ample, we can taKe d-technological .
transferred lfram otherg, This | more specm ,Ed educaﬂan and problem. su¢h as packaging, and
“snowballing.’ phenomengn: credtes.| quite possibly be rﬁavnﬁg o} teach it at the, klndergarten level for
environment that has ~far |.coreer campefenéy attainment. This +| .oné or two short lessons and have a
rechmng ramifications for the whole | is especially so when the experience vety -excellent eduocational ex-
world. f we are going to be in con- | has the necessary depth and dura- | perience., Likewise, we can 'teach
trol and direct technology for the | tion to provide the acquisition of | packaging in a four year university
good of all, then" we must better these intended outcomes. level program léading to a B.S. I,
understand it as. a péjf*t' of our How Early Can We Begin? degree and provide experignces
culture. Hence, it is.imperative that " The quesfion is often rdised by the | that meets the needs of a huge-in-
we have a technologically literate | traditional industrial educator as to | dustry. Both educational endeavors
saciety, — — - addressed the technology of’
General And Specialized  The study of packaging and, yet, both were in- ;
N Edqrgqfianr S TEEE‘!HQI@QV has the pro- ?Eiiﬁed}iglly honest t:nd v::lyiﬁlz;ilg.
The study of technology as a part =7 e The differencé was-one of degree
of general education naturally ‘takes niise fo yield on to the | and expected outcomes, not of one |
on g ,éiff%rgm fc::r? fhu',r’? Vi_f we study i}!@ﬁf PPEEE!’"EUI educa- ,‘bre,iﬁgrrn’areiwah{cblje or befi?f,fh?n,
technelegy for a "specialized” func- ) ] . the other. The study of technology
tion. The design of the portion of the tional experiences that | should be offered to students at all
r:_urric:ulrurrn ,fér general gducﬁﬁ@ﬁ we can PfﬁEidE= our Ievr;lrsiiﬁfhe’s:h@islgfhe iﬁfrﬂtif%lﬁfi;!ﬁ
purposes must address the most - . . of the safe use of tools. in the
genzfdlizable concepts and focus en sa:iefy. laboratory activities as concepts are hd
the &lements that are central to an —_— being learned and problems being
understanding of it. Specialized | the earliest point we can commence | solved would then; be governed: by
education in the field of technology, | teaching technical subject matter to | the principles of learner readiness.
‘however, can take on more narrow | young people. At what age can | - Process As Content
goals and reven address a single | students safely use the table saw? One of the“most interesting and
type'of technology. Thus, we come | When is it prudént to ‘introduce | dynamic approdches to the study of
to the issue of whether to teach | power hand tools? Thjfe types of | "technical means” is-to teach the
technology (in its singular-sense) or | questions are perennial in nature, | “process of technology”. The pro-
one or:.more technologies (in the | yet they address the issue in an | cesses aremore durable and univer-
plural sense). ) X awkward way. . sal than facts and techniques and
. To teach_ technology, its univer- [ = - : R e e
sals and process is a difﬁtu&f task. ) o
However, if successful, the study of.|" General Secopd Third Advanced
technology has the promise to yield Level Level _ Level Level
one of the most powerful educa- : : i '
tional experiences that we can pro- General Production -~ Constructjon ——— Residehtial
vide our society. If the autcome is | | TE“—h‘xﬁlf‘EY : Construction
truly @ broad understanding of [ | ) ..Communication  Manufacturing Cemmercial
gethsalagy with a realization of |jst | € ’ _ . Construétion
many -ramifications Iearners _are. - T e LI 5 - . a.
well on their way tg bElng \ Transportation Efc.
technologically literate. 3 oA .
To teach technologies, in h :
plural sense, we are prrovft,dinr a Figure 3—POSSIBLE COURSE SEQUENCE IN A TECHNOLOGY F‘RCJC%RAM

Q
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. o L, ‘tion * that cémes 7with - making
o TECHNOLOGY VS { “smoke, sparks and chips”.. " -
N - ;-. o B -y e absolutely essential that.as
o e T S oL technology educc?:hr;ﬁ programs are
7 - * I . l ot LT Material L EvElééad ; fhg
- P [ - - T . labofatory ~to ifs fullasf pafenhﬁl
: S — ] « Mﬁﬁufﬁéfur’iﬁg"‘, : : The acti iesthat are used will take.
P ' - _on-a variety of fnodes such’ as mass
'prgdut:tmn,' dESIgﬁ, pr@fafypes
"tryout” E:penences (exercises us-
‘|.ed for .exploring rather ‘than skill
. "building) ; diagnostic | Expenenées
frouble gl‘mafmg, ete.), construc- |
) f'fu:m “simulations, educationdal -
james, research qnd developmenf
nd “engineering”, just to: name &
few. -These Iabcn'utary experiences
1 shnuld be a- :greful blend of in-
: | 'team arid group" :n:hwhes -
o Chemn;al as they‘ are designed to meetall of | -
- v | the fnb|e¢;f|ves of thE pgn‘léulgr '
: - : Publlshlﬁg ’ "*'V," 7 ,,—at;gurses -
o — o 4 : Same@fher Elements
- = Trﬂﬁspaﬂa_ﬁaﬁ ) of Technolggy
11 . Production’ i ‘There are several other elements
,j,il_ ' G Lo e of fezhm:lc:gy that wuil cgnfﬂbme to
. ;Eﬁ_e.!'QY. ,develgped In gddmgﬁ h‘:s fhe sug-v 7
J L b . Ete. gested fgthﬁnﬁgl égféggﬁes of com- -
. munications, - construction, manu
- ’ Loe 2 T fﬁéfijriﬁg:ﬁﬁd trdnsportation - the:
Figure 4—THE STUDY OF TECHNOLOG VS TEl‘ZHNDLGGIES following elements are infused and
- = = - = —— are actually a part of all of these
) 'fhus PTQVIdE a more useful educg- B Ta féach the process : of | categories. They are:
tion that will help. people to cope 1echnalggy requires the organiza-.| .. .® Technology assessment’ ;
with the future. Halfin identified the | tion" of fhe Iem'mrig enwmnmenf to | Apprﬂpriﬁte fe«:hnglagy -
following - sevenjeen processes that | be in a prablem solving format. | '* Technology |EVE|S ' (hlgh
| are readily transferable to any. ap- ﬁStudents would be requu‘ed to wark - termediate and Iaw)
' p|IEETIDn of technology: - .. _ .| on problems that would get themin- | -°® Hlstcry of fec:hm:llégy e
: 'Defining the problem of . ~ - | to désign, research, develnpmeni*_' . ® Sysfems of 1echn§|§:§y S
.opportunity operationally ) ‘and engineering activities, t+. ] * Development of technology (the
2. Observing - = ‘The labﬁrﬁtary Appraneh Jinventing R&D process)
3. Analyzing = - -... : ~ .To Learning - ~'® Technology futures’
R 4. Visualizing - Industrial arts- programs, since ‘¢ Impacts. of technology.
e ComE their inception, have had a rich and | - * Technology.futures
- well dévelbpéd process for ‘pro- AII of these Elemenfs play a sngmfl—
. viding a learning environment | ‘cant role in any study of‘Methnical 4
1. e : where students ‘had an oppertunity | means and should- b§_brcught into
aa 9. Questioning and hypgfhesnzlng to apply the theory that they were focus where appropriate.
7 10 Interpreting data . . ~ “learning. The' laberatory wds a. ;gs_g_;ﬁﬁggg;{ﬁ?*_'_‘_’—
b Eansirur‘;hng models’  natural evolution from the roots of ‘ -
'Ii‘ Exp =ﬁppmﬂches beung used .in appren- | TEEI‘I!‘IQIQQY Edu&'ﬁi‘iﬂﬂ
13, Teshﬁg. i ips; training exer-
' 1 " cises, proje sfmm_themqnual arts’ must U'ﬂ'i!IIE fl'IE
. 15, o[- “and " industrial arts eras. “The | Iabarafgryz toiits fullesr_
16. Creafmg Lo _ strengths. of these -early pregrams’| R
17. Managing (Halfin, 1973)'; “capitalized on the inherent motiva- gxtent. .
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" —~ Aparting ?a?s%a_:ﬂvé —
. -All fields of human-endeavor are
| undet constant éhﬁr’igér'anﬂ dévélépe
ment. The dynami - re-
sent awesofne chqllenges to u§ in’
1he t:GnTE[ﬁ gspecf ulane, to sqy

,r"“

.

1Ernpt3rury and fu #ure a:lénied IVJS_,

out’ learners are going to need an’
education. that will beé useful’ and
. relevant to them as they sfep into,
the 21st Eerﬁury

The _ ‘siudy af
Te:hn&ingy shauld be
offered to fudenis at’

is he schanl.

' . -
all levels in

.7 SELECTED nEFEEgNtiES
Armdersen, Herbert A, and M. James Bensen
(ed.), Technolagy and S:’:flsty interfaces

- With ‘Industéial “Arls, ACIATE Yearbook,
Na, 29, Bl;igmmgﬁnn Mr:!(mght Publlshmg )

... Company; 1980.
EEh§Eﬂ M. James Eiusfﬂi or Eam;epts in
+ . Selecting lndusirlu[ Arts Gontent”,
Journal of Epsilon Pi Tau, Spnng 1979.

:Eurke Jnmes,.Cunnem‘lans ‘Boston: LIﬁIE.;

Brnwn and Campgny. 1978.

Libaml An‘s. Manngrﬁph Dne, Eepgﬂ=

ment of Industrial Technology, University

- . of Northern lowa, Cedar Falls, lowa, 1976,
Gebhart, Rickard, et. al. Technology: A

Sfué); Burauu af G:raar nnd Mﬁnpnwar :

Fublu: lnsim:hﬁn, Madlsnn, Wisconsin,

University of Wisconsin—5tout,
Meanomonie, Wisconsin, 1979
Hﬁlf!n. Hnmld ‘Tathnalﬁgy A pracsss

Llnwgrsﬂy. Marggniawn Wasi Vlrgmig
1??3 L

.. Thé

Lauda, ADgnalflv .G. "Frem

Spring, 1977.

‘Symposium i

: University of Wiscénsin—

;- Menemonie, Wisconsin, 1981. « -

N Snyaer James F. and damaes,
Jackson's MIH lnciustﬂafﬁmfs

oz

Charleston, West Virginia. -
Wright,” Jehn and Renald Jone:
 Technology Education’ Symposium
- gram Proceeding
sity, Charlesten, Ilj)

1o0j5, 1980. '

§

'Srﬂﬁllsy, Lee H. (Ba) Technalagy Edu |
Prngrum Proceedings:
Sh;\ui

Heritage .to
. Horizons", The Jd‘urnal of Epsllan Pi Tqu

A. “Halds.
Curriellu
Theery..Wast Vitginia Buard of Edycnhaﬂ

(Ed )
0 F Pﬂ:- -
astern lllinois Umvef-

— -

1]

) rﬁusthﬂrry for ‘there

gnd I am iheir lenﬂgr.

#hey ga...

s

ERI

Aruitoxt provided by Eic:

o




e —————————— V:',, * - 77' = — B ,,:":7-7’7_ — “1 7,

[ CommeNICATIONs |

. 'E 7_7: ) ) ) . B . - ) Y ) . U R i o - . .
g A m————————

. ‘//




E

Q

RIC

* &

Commumcai_lon Technalogyﬁ

|mplamémmg a- caneept knawn as
fechnglggy ‘education, Technolagy is
one form of industrial arts education
which has been around since the
late sixties, and. it is an option. for
those who feel industrial arts should
be-much more than the transfer of

'autdsted industrial ~skills _to our

“youth. One of the mu]ar prablemsz
Eanfrgmmg our fneld of Sfudy is ther

industrial grts. ieachers l:l_ﬁd teacher
educators. in general. Many who
profess they are -industrial arts
teachers are rather trade and in-
dustrial education ‘teachers:
Wheréas the mission of industrial

arts eduzahan from a. te:‘;hﬁalagy' :

base, is to help students develop an

understanding of all aspects of in-.

dustry and technology, trade and in-
dustrial education_ has g ITIISSICH’I to.

develap mgmpulghve skills ., _
which prepare individuals for initial

“employment. Until this identity crisis
is resolved, some will continue to
develop new and e;:c:mﬁg programs

‘eur pragrams (wuad

: g) will \:antlnu, ¥
dividuals in the’ pn:qun‘:es \Qf the
crafts,

rate trade and industrial, Edut:aﬁﬁn

Although fhe ubgve gra];lem ex-

WI'I‘hiﬁ our prafessmn fhEI’E

dividuals who are trying’ to mnke-

sense of what is being done’ in
technology education. The Jm:ksan 5
Mill Industrial Arts Eurrlculu‘m
Theary is proof of 'H“IE |ntEructmn

This may be cﬂl!ed secand T

Cm

and ﬂampramlse that is taking. p‘lcn:e

suggests that programs - for
dustrial arts education should be
.developed within the major systems’
of technology. These include cam—i
munication,
mgnufuctu‘i‘lng, and :ﬁnstruchan
(Snyder and’Hales, 1981, p. 20).
This presentuhan w:ll fat:us on the

) ;frunsfernng mfarmﬂhnn (Gare And

in-the profession. This. cmnprgmlse:
in- -

. the ecommunicdtion process.

trﬂnspgrfuhan |- dividuals te understand s:ornrﬁumcﬁ-,_ .

telegraphs, recordings, ielephaﬁés;
television, films, computers, radios,

been born that assisted’ society in

The hearr c:nt a éommunitﬂ?ian
ysfem is controlled by a network of
lnfgrmﬁhan processing known as

diy
‘tior ieehnclagy, they must become
aware of the process, know how it is
utilized in various technical systems,
and realize the impacts the com-

|| Btora/Ratrieve .»

. | Btare/Retrisve

-source  fo ] Tranzmit ] Channel |- _u) Receaive’ —» Destination
] R Y 'y -
=Y . s 3 2
Encode - | Degege} o
\
= I i

- Receive * —] Channel

——— : L4 ———

- .
Decode Eﬁd:ﬂ\‘:h:

Figure 'I=CGMMUNICATIDN PROCESS.

1t will be dané ‘Fram the view aﬁa
<! _|§u|urn developer, not fF@rﬁ fhe
view of a technologist.
Communication Technology
Communication is o technical
systerp utilized to transfer inferma-
tion to extend human potential. The
extension is .made so that the
human senses can function beyond

John Ritz is an ESSQ\‘JE'E pmfessar and chair--

man of the Department of Vecational End
Tet:hnu:gl Education, Old Damnmﬁn UﬁIVEF'§|
1y, . Narﬁ:lk Vlrgmn;

-their. .natural state. Through
dévelapment in such technical areds
‘ﬁS writing, - draff,lng, graphn: arts,
f:ht;tagrﬁphy, mncrafarms

e, ’ &

.. -The-simplest version of the com-

méniééﬁén process has ‘had or can.
have on individuals and societies,

munication process is illustrated in
Figure 1.'1t shows the process that
infermation must transcénd so com-
munications can occur, The;terms
identified in the lllustrahan _are
defined as follows:

1. The SOURCE is the sysiém
(human, mdachine, ete:) desir-
ing to transmit a messﬁge (ln-

. farmghﬁﬁ) s -~
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is ihé technical-.
to - pm

5. The ENCODER |
means se’d
rﬂésSﬁgE into @
- may be transmlﬂed wnh fhe’r
1 . use of ‘the transmitfer.
: The TRANSMITTER is the
“téchnical. means (machine) us:
transform - the- informa-
tion into-the channels. . :
- * 4, The CHANNEL is the pﬂihwﬂy_
" (wires, waves, ‘fluids, -paper,
. gears, etc.) that the message
travels from the source to the,
destination.
. The DECOPER is the technical
“means used to put the messge
back into d usable form. .
. The RECEIVER is an apparatus
“...-or -device - that -.composes.-in-.
coming --decoded infermation
for use by the deStination. " |
7. The DESTINATION is ’thé
© system to whom the message
- - (information) was directed. . .

LAl

A

1he 1

-‘I'E;ti’iﬁltﬁ|

B The STDRASEZRETRIEVER com-
Emenf in the"

paneni is an

be plated unhl ﬂEEdéd

- Three ways te illustrate the éytle '
af fhe tammunl;ahans prégéss are

A exg, ples T ldéﬁs faeusmg on the"

nication prdcess through the

areas’ radla, gnjphn:

“arts, and drafting: .
Implamaniuﬂan Meihgds

. Although many in -

understand and accept the defini-

tien. and procesés model for com-

munication technology, littleis done
with this_ information -in the

classroom Gfiter it is bnefly introduc- |

“ed early. in_the school year. _Usually

. what is done is that the definition,

process, and history of communica-
tion technology are discussed and

then teachers move into a study of

drafting, graphic. art, photography,

.the field"

and electronics. This rlater study
focuses on sknll develcgmeni ﬁndfﬂf
’pradutilqn prcn‘;edure

Ths is .a mlsfgké We are iﬁggm
feaching trade ‘and-ihdustrial educas"
“tion under a new
rethink ” what ‘the purpose ‘of:
Fechnology Education is' and focus
_the study on the technical systems of
éommunication, manufacturing,
transportation, and constructien und

their impact on sm:nety
In the area of communication
technology, we should analyz& each
_ t::f fhe fcllgw g fe::hn[r:ni areas ﬂ;

wnf_mgi_ drgfimgf gﬁ:phl: ﬁrfs,,
ghafagn:phy, microforms,
falegraphs rEtardn gs, ru‘Eias

name-—
. Technology, Education? We must [

T

‘Decoder,

Store/Retrieve

L

i

inte
adie Waves

Announeer/ N} ————— Rudio | ransmitter ———= Radio Ky el —————

e Rend seri [ S

,!i,,

S Written o

M

¥

Bid i ——— = Audicnee

Recorded = |

] or
.. . offset Plate

!

L., ALT.ALGA,

Camera Heady Uopy

-into

- Offser I'lute -

|

G Iml,i‘l Res nlx « np\

““Graphic Arts" ..
= ? . ‘ [§15) 451
e r

|

Offset -Tmage .

(’luh _— Offsér Pross — = Papor —————s= Advertizing -Minager == Lyl Community
"Dr-cip y "
Tdeas - - - i
= ar ' N ) : )
Microforms s Inked Drawing, . . Ideas, Motives, Rew Propeller
of - : : - and Macliines
. i [lr.m 1ﬁ} of Bout Parts N ' I I
- Boat Builder §,==p Df;f’ts — Dr;\wlng — _ ’,: l\hdunl,, «-5. Navy . "._'bi,
] - FIgUI‘E Ei—lLLUSTRATIQNSgDF THE EQMMUNICAT!QN PE ESS
, v ¢ -
20 : , ‘
) [+
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Ena suiellues.

pAuiExrs'

focusers: Their
cant - Echnh‘:ﬁ| develcpmems

iheir
usé cmd éperanan -and their poten-

tial.: |rﬁpm:=rs on individuals

society, - - .
-on all of the above items. We nee
to :ansmnﬂy “review -the
tu:m' mgchlnés :md their con-
“processes in an evclu—
process from t:aniemparury,
as wéé" as, past.and future perspec-
. tives, Hawever is it not necessary
fa dwell on cjll 1echmcgl means in a
Be

‘have been most useful 16 society. In-
troduce technical skills to students
where fhey are needéd to kéep the
study

‘indusfrml aris shauld

’b’e ‘more ihan ih’e

similar to the iréihihgﬁféhjdégté to |-
' work on the assembly line in the

technical
' Héwevér,

1he parhculnr \:amg;pnn:an:zns pra-
cess to take place. Also, the most
important factor is-to have sfudenfs
evaluateé various means

munication and how ihey hg,ve Ef-
fected populations. throughout

‘choose to study the technical area of
- graphic arts, you might wish to start
"with screen process printing. This is
an intriguing area for most students.
- You could begin the school year by

this
Janalysis attention must be dlfetied-
n equglly on the following: :anieni

gﬁd‘

The classroom study’ musi focus | ,ﬂ',
need-
com-’

selechve cmd SEIEE’I r;mly ﬂ‘mse 1hgf\‘

sysfém af rﬁcnufaciurmg .

hist L .

Typical "examples of how this
study could ‘tcke place in the
classroom are described in the
following ‘dialogue. First, if you

*After you hﬁVE perfrgrrﬁed the cu:ﬂv
1y,xd ;cuss with The classfhe mpe
“that “sereen- process prmhn
muﬁliﬂfléﬂ%) have had on:
ﬁnd the age group of the:s
cuss made-toZorder

/ pngﬁs, " poster
iners, etc. Alsé

dwdudunlﬂy, ﬁd\fEl‘IiEiﬂg,
aesthetics. From ' screen process
prmimg move on 1@ earller graph@
- arts »fEEhnICGI proce ES ‘and more
ianEl‘np@FEl‘y processes EE\!IEW as
~Fiany | process d ‘- technical
develaprﬁénts as. passnble However
only. venture into -student printing

activities that are of high interest to

the students. :
~Examples of activity- areas cauld

include printing of statienary with
linoleum block cuts and hot type as
a past era of graphic aregs and the
—printing—of--iron-on-—transfers.-with-

offset lithography. Be as- broad bas-
ed as p@SSlble bui remember to’
.focu
technical prar:esses ‘and the r_werdll
contributions Eﬁd lgnpacfs 1he:pra-

cesses have ' had on %society.
Students should "evaluate
technical means to determine when
and why they are or should be used.
-A goed. Exumple for this’ t:nglysxs
would be electrostatic printing.
Another technical
tions area to illustrate this instruc-
tional flow would be in the area of
radio. Yéu may wish to begin
struction, in this technical area by
ﬁ;cusnﬁg on-the “CB" broadcasts and
discuss their use to the commiunity
and Indnvnduals! .Broadcast some
messages from the class to local

. residents or truckers who may poss

by the schoeol. This alse weuld un-

doubtedly provide some good public

on “the sngmfn:aﬁce of the |

the'

communica-

in:

!Iiie%‘-éﬁd‘
he future | -
ons. “This + :-

ﬂgﬂlfl:gnce énd m'lpm:i'
"' mdlwdugls and

does ihe rudu: operate Gnd ht:w
it rélate to'the communication |-
What has been its -
nificance . to. ‘world - communica-
tions, entertainment, and the fami-
ly? What impacts has the radio had _
on - society?. After . the . students
-become aware of -the. implications,
‘the” radio has had on society, the
fﬁmlly, cmd the individual, allow
them to construct a transistor radio.
Do this using either standard parts
or. ¢ purchase kits for assembly.
Following the assembly by ‘the class
review’ the process used by
American industry today .and the
production in the "Orient. These
discussions and activities should

assist the student to better unders-.

Q
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mfgrmﬁhgﬁ 'réc’ai‘-ding such as -
) :recardfs paper:topes for numerical
-control, computer cards, mqgnehc,
tape, etc. They could also. praéti
-mgklng tape recordings and " ex-
his | perience the skills'that must go into *
’Qﬂlf by reviewin and’ E’féﬁlﬁg to ﬁﬂad ‘recording ngever da naf

f music ngas Haw averlook . tracing:

municahan feﬁhnélgg
A ‘final example
i .| the 1EChn|§E[ ar

-draf‘hng, und phmggraphy :
When planning progrdms in com-- '
rﬁuﬁlzmmn fezhﬁalagyj_we musf-
remember - '
‘1echn|cg| dreas, W
ting, phéﬂagrﬁphy, t Jewsmn,‘;
‘microforms; film,. ete., a
\ﬁﬁ:é review the ' major
develapménis (lnv tic
fﬁﬂfhlﬂés) within  thBse ﬂraas
ngever we must focus our sfudy on ‘
the history | of the Jcommunication
“technical areas (past-threugh con- N
temporary *and future” hmes) the-
" significant develﬁpménfs within the
‘area, their use and operation (ln--
r:!udlng the communications  pro- | .~
S | cess), and their potential impacts on
T {P | individuals and societies. We shot Id
LTl ¥ b continue to make: our pragﬂ:ms ac-
_ o | tivity “based, however~ it is - not-
AP - e s || necessary-to ‘spend the majority" of
R | time working on the’ dévelopment of
) : technical skills. - Technical _ skills |
should " be _introduced - _whera re- |
. o quired to campllmeﬁf 1he antepfual :
S I | S '] and.. aftective -i ,farmﬂtlaﬁ They -
B | ’ :# 21 should be built where" appropriate. | f
Scope and Sefuence : i
oA fmg! point which-must be. 1remed
vamoE o - -1 in-fhis -analysis is-a scope and se-|----
e ‘qugnce for a secondary school com-"
mu?t:uhnn 1echna|§gy program. 'l |
) can farésee ‘a structure as dEPICfEd—
R InuFlgure‘S “The program planners’ .
8. . shuuld begm with'an introduction in- | T
S 11 o the area of 1e¢:hﬁglagy, progress -
A intor 'the technical systems of |

T

GENERA

Technelogy

Gommunication

Telegc smmunications |-

13

13

GRADELEVELS ..

::.I:'J‘r‘m‘iim“gf o

L-
i Graphic :Arm‘:'s‘_‘ i

" Data
Processing

el
th
)
b
- (]
Printing
Electronics

NOCATIONAL/TECHNIC, L

Figure 3—COMMUNICATION TECHNOLOGY SCO E&ND 'SEQUENCE - | manufacturing, communication,
ST o 4 ] .. | construetion. and 1run5paﬂuhanﬁ
e == e then depart (with the students' mak-
" produce music? How does the com- ; the impacts that these devices’ have | 'ing “the seiechcm) into the
munications process f flow? “had vpon individuals and societies. kngwledgé associated with’ com-
. From this develapmem move onto Although the above examples of | munication Technalagy
' the historical progression of record- | case studies for graphic arts, radio, | analysis can become more 5pe§|f|§
ed communications. You could | and fecordings are limited, they do | and technical as the instructor and
~discuss such technical means 4s the | provide methods for implementing | students prégress in” grade levels.™
player pianos, record players, wire.| programs in communication | The end might be g specialization by
recorder, marine depth recorder,.| technology that are oriented to an | the student into a -particular voca-
and various tape recorder devices. | understanding of industry and| tion. This illustrates the progression.
Students could collect materials for | technology and their significance | that can cceur from - general in-

ERIC
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dustrial arts education into a
SPEEIEIIZEd vacﬂtmnal trade and in-
dustrial eduzahan pragrﬁm ) -

Summﬁry g

the lmplementntmn af a Eamx'

wquld assi ,t thE learner ﬁnd ieaeher

to understand our cnrﬁmumtﬁﬂéﬁ
systerﬁs ina: tezhnal@gp:ﬁl s cleiy It

T = o o - = s

R e Eﬁmmumfsatmﬁ from a saclm:uhurnlf

The above. discussion hﬁd as ds'i

fa:used on the fEEhnlEﬂl aréas af

perspaﬁwe Activities where includ-
*ed but technical skills were not ;hé
raison, d’ etre. . With program
daveln ed using this rq;n:nale, wsv
- might - someday: educate’ ol
studenfs about .the 1§|:hm:lugy
theif Eﬁv:rgnments and truly gain g_n_
image for our pr@f‘ sion " that is

: mher than. job trﬁlmng

€
3 L
3 i * i
= | Ed
. - 2
[N
A
k3 %
T .
s - - v
. =
)

o
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‘day Iif
foundation for undersfandlng, using

skill- bESEd sfudyraf "—1—2— ;:vr:rk

§ﬁ:ﬂsmen te one based on Fﬁg|ﬂi' n-"|-

dustries and: the# associated
technologies. Slgnlflcam ‘progress
-has been made in developlng pro=
grams for the sfudy of manufactur-:
ing and t:r;nsfruchsn.‘ However,
these programs ‘do not encompass
the wrde range c:f industries .found
-in the American ecdnomy. Those in-_
dustries which specialize in pradur:—
ing communication messages. ‘have
either been: lgﬁQI‘Ed or gmen"llrﬁ ted
attention.. ° -

A view of the fufure md;cnfas-ihaf
information processing. .and com-
munication are going to continue to
y’ncréase their significance in. every-
Students must be given

nw

and controlling - this = expanding
1E§hnolagy if they m*e to be fully
eduiﬁfed Thns SEEFﬁS h‘; be part Df

phermmenﬁn af 1he culture. gnd in-
_volves the e:ﬂ:hﬁnge of ideas and in-
formation by any means. For the
- purposes_of identifying content for

mdusfrmhur‘fs 1hE zammunlcﬁhsn 5

whlch cgnyerf |ﬁf§ﬁmﬁhan into
messages. These enterprises may
be gréi:ipéd' The one grouping that
seems fo ~have the most uhllfy
c;@rnmumﬁahans into
g, . fi " broad-
cusﬂng ‘and data praééssmg Ear:h of

manufacturers;
1 printers, newspapers and rﬁugﬂ:me'
1 ’pubhshers gréehngsmrd ‘manufac- .

.these four elements have a basic

1E§hnalagy=effu:|enf practices ah

"a group’ of companies which. UEE-, .
na mﬁﬁuged_ _'
br-example the-
" includes book.
- commercial®

these - fEthﬂOlOglE—
production system,
publishing group

turers, ‘cand - 56"~ forth, leevwse
Eréﬂdtashng ‘includes, .enterprises
which deliver- messages by rﬁdm
amd 1éjewsmn ITIEdIﬂ. :

f\ -of receiving, |ﬁferprehng, syn-}.
hesizing -and reachon to 1her.
rﬁessage S L

pra«:ess whu:h beﬂer hélps one 1@
undersfﬂnd whgf mkas rplt:lt:E in

a'"‘ ‘

ék éf:.fbé _prpduch{x
ssociated with the pro,

o

3

message. Fig

Y

Fléure 1=§DMMUNICATIQN PRDCESS

How Do We fﬂﬂﬁi‘luni:’ﬂfé‘?
Whenever communication is gec-
campllshed o basic procedure is

followed. Every messageé is fifst con- |
‘ceived as an idea or information in-
the mind of the source: ThEJnfarmas‘ .
tion is then converted into messages -

through a fcur sfep ocess which is

.as follows: : .
1. Encadmg ==’ ‘designing the
message g 1gﬁdﬁrd sym-
g bﬂls *

2. Transmlmng : preparlng the
. messdage for production and
produsing the message

3. R »iving — delivering 1he_
‘message to the .intended

" receiver

praduzhaﬁ ﬁt:hvmas needed m Prﬁ!
duce a message. ST :
An expanslgn af th f‘t_?;;_'digcﬁgn

message in »ﬁ y one’ ot the ‘four
fields prevmusly sfgfed that makeup

" the EGPﬁﬁ’\UﬁICEf n medid, F"{gura 3.

- How Do We Teach ¥
Ahguf Communication

.Models and definitions serve a
definite purpose but become useful
-to industrial .grts teachers and thew
students on!y when they ‘are
transformed into a curriculum,
course or unit of study. The re-
_mainder of - this.- discussion will
center on a propnséd structure. for

Q
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Frepgra Te N

Froduce T

Praduce

The Message Lo

-Deliver -

The Mess’arge :

Figure 2—COMMUNICATION |
- PRODUCTION ACTIVITIES. -

" | proach; would

-an mfr:éuch:ry communication
| course ‘and a  presentation of
selezfed 51‘udenf gthvmes )

- The major decision which must be
rﬁude |n\ralves the sfruefure of the
course

be fa siudy the fi;lur prf;duétl@ﬁ ac- *

‘tivities shown i in Flguré 2 as the ma-
“jor units in the course. ‘The other,
“and seemingly yhore funchanﬁl ap-.

basic - |ndus1‘r|es¥’—”
making, broadcast
cessing ‘as the vehicl
conversion  of  information.

to study thé
into

-|-messages. This approach allows the

téacher to’concentrate on the major

ivities ‘of -(1)-. designing the
message, (2) prépi:ring' to.produce
the. messagé (8) 'producing 1‘he
message, - and (4) “delivering
‘message. . Within. ;the - EEUFSE—ThE
teacher may’ present the pFﬂEfIEES
commagn to all four. lndustnes ‘during
an in-depth'view of one sele:fed in-
dusfry ‘and the unique™ pfﬂctu:es
whnle s’rudymg jhe Dﬂ“IEF in uSﬂ'IES

“of éé

be 5tud|§d ;ﬂL,vlrgng

Ai Ieusi fwr;n cllfernahves,
.the study of those areas.’
.redundant discussio

to .use the fnu\' -
’*éﬁlarge the sezhan én pr’Epurmg farv

*-the major dnfféreﬁces among the ]
. casfmg
_similar design process ‘but.use unix”

:quely different prééu(;han igchm-’
" ques.- Also, delivery is much more

_presented ‘as a point of departure

|ndustry unnf and the
dES|gn practices .unique to. brood-
casting, data processing and film-
making would be presented during’
This ap-
,ther to aveoid
design prin- |-
pra;htes ﬂnd'

»

proach allows the 1

cnples und déllve

praduﬁhah ‘and preduction” whErE';

dusiﬂes-seerﬁ fa |IE Far exu"

' messgges= all fn"a

visible in the study of broadcast ac-' ‘

With these toncepts in‘mi
following skeleton course structure
and selected student activitjes are -

Hfor further discussion, developrﬂam
-and refinement.

‘ VFrcdur;elﬁ;mge Carrier
| PRODUCE Transfer Image
'THE MESSAGE | Finish Product
DELIVER Pack Product

THE MESSAGE | Ship Product

4

Film Scenes
Develop Film
Edit Film ,
Produce Master

- Record Scenes’

Edit Recording

. s F’UELISHING - F!LMMAETHE ERDADEASTINE DATA PROCESSING
, . Assess Market . -~ _ e e _ _
e Establish Format S — _ - _ _ —
DESIGN THE . | Gather Information. = — - N — —— —
"MESSASEE*“‘“" -Write Copy Prepure Scﬁpts - e
| 7 | Design Graphics PR R i PR
o Edit : - I . .
PREPARE TO Frepgre Layf::yf Sﬁhedule Produchgﬁ N Druw F-Ic:w:liluﬁ
e Generate Copy - Cast S i S Write Program
PRODUCE | 20 Grabhics ot Co L !
THE MESSAGE | oonerate wraphics . .oieee - o ~ :
' Prepare Pasteups. Rehearse _

Encodé Information
Process Information
Store Iﬂfgrmmmn '

Decode Information

Reproduce Masters  _ .

s ___ - Encode Signal-
j Transmit. Signal
Decoade Signal

'PRDDUCTIDN ACTIVITIES AS THEY RELATE TO BIFFERENT E@MMUNICATIGN MEDIA

x
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. Fﬁssible Cﬁurse Qufline fﬁr Eammunicgﬁans
- — — - - — —— ——— = F — —— —
" CONTENT : STUBENT Af.'l'! i,j,,S ) LENETH (Dgy)
IR ok 3} , i P I oWk | 18 Wk
. s e _ ! : Ty - —
What is Communication? 4 .= Discussion = 7 Y- 1 1.
- ??‘ — — d -— — e - - R = —
Evaluhon af Esmmunncntmn; Discussion T SR RS )
- P e 1T
L | Infrgduchan To Design- gﬁd & ‘Rolgh Sketching - T 57 . 8-10
. ’ Te:.‘hm;al Drawing o .Refined-Sketching o , :
. § -+ . —Principles of Design . .——one view Fysa N .
—Types of Drawings : —multiview = - ~— .
B I —Computer Graphics, - —Tour of mgﬁufacturlﬁg fahllfy
Y el I A thgf uses ﬁnmpufer hu:s -
' —— —
Pubhshmg Indusfry e A . Design and Produce A.. . .. . - 10-14 17-20-. >
© . —_Types of lmgge Carriers Greetlng Card - ‘ o,
.;,-=Aud|em:e Analysis - Processes that could be used
o —Imgge SEﬁerntmn Offset printing
‘ —Pasteups - Spirit duplicator
—Image Transfer * Screen printing
-7 . —Finishing Processes . ‘
Fnlrﬁmakmg Industry Design and Produce A 9:12 17-20
—Types of Products Photographic Story . ’
_—Preparing A Sh:rybc:gfd Using One Of The . .
‘s | . —5taging Shots Following: Slides, .
: —Expcsmg Film - Filmstrips, Prints
—Pracessing Film ' .
' Broadcasting Industry === . Design And Produce An 9:12 .| 1518
—Types of Products o " Advertisement, A Public o o
—Writing And Editing SErlﬁfS : Service Message or An =
—Sfaging And Rehearsing Instructional Program Using l o
- —Recordjng Programs - Radio Or Television As A
- —Transmitting Programs Media. .
—Receiving Pragrurns ’
Data Processing Industry Vievg A Film On Data - Processing Or 3 9
. —What Is Data Processing? Tour A Data Processing Center =
—How Is Data Processing Used? Some laborgtory experience using one
of the many*microcomputers available
in your school system (Radio Shack TRS-80,
Apple 1l, Commodore PET, or Atari)
] : ~
Synthesis " Given infermation to : 0 12-14
: communicate and identified - - e T
audience select a media then
. design and produce an ,
approp ate message. :
27
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j Cansiruchg,n Teqhm:lagy

E Keﬁh Blankanbﬁker

) e k,, -

CE

Prt:wdmg Educatars with a
framework for identifyinh the con-*
-tént of canstruction tecﬁnalagy and’
suggesting guidelines " for the
development of classroom activities
which will effectively communicate
this knowledge are the.major pur-
poses of this paper. The information
is' organized into' three segments.
First, the fundamental practices of
construction_ techndlogy are iden-.
tified. This outline of practice pro-
vides educators with 'a; means of
identifying the concepts : which
should be ineluded in a cénstruction
curriculom. Secondly; the construc-
‘tion industry will be described in
terms of the quantity of the various
types of prejects which are being
built in the U.S. This information will

assist the aducator seléct examples
to present to their students which
truly reflect the ngfuré of this
diverse -industry. Finally,
‘generalizatipns will be presented to
guide educators in the development
of activities appropriate fo for the stu-
denf being-taught.

The Content of .

. Construction Technology  , .

Constryction technology is defin-
ed as the practicés mankind utilize
to build structures or, other cgn-
structed works on a site. This defi
: hr_m lm:ludes fhe maﬁagemenf prg -

engmeeri finance, erect, tr_nnsfer
and service constructed works. Con-
struction iechnaiagy encompasses
the -production: practices

to clear the site, build the structure,
landscape the site, and service the
finished project. This definition*also
‘includes personnel practices which
Engblé peéplé to WDFk fagéthér to

prcdui;t
limits .censtruction rfer:hﬁalggy fF
those practiges utilized to prgﬁuce a
project on a ‘site,” thus distin- :
guishing construction from manufac-
turing.. The  production of con-
structed works tends to be unique
‘for each project and ‘the practices.
‘required are” frequently very dif-
ferent from- those utilized in_
manufacturing products. In fact, the
differences_are so great that study-
,mg enher one prowdés anly |Iﬁ1led

tiori serves to esiublisﬁ the séape of
construction technology but it is an
_insufficient guidé Fér' educators as
Educators-
_ detailed
description of construction pPractices
before they can make adequafe .

rﬁust have a zgmplete

* decisions about what should be in-’
cjuded or .excluded from a x‘:ul‘rltu|ﬂ
or course, ThE abrldged hﬁxaﬁamy
hEFEIn was- anglnally dévelaped by

,Hauenstein, then refined by the In-
-dustrial Arts Currn:ulum F‘rmecf and
later reviewed by the Cornistruction

lFducation Curriculum Project..

‘Because all three of these efforts in-
cluded extensive work with a varie-

"ty of experts from construction, it-is
believed that the tﬁzanomy is-com-_
plete and accurate.

As the reader studies the tax-
onomy it is important’ that the
following éhgrm:fensm;s be kepf in
mind:

1. Each . practice’ ig ldenhfled by

words “in the . gerund * form
("ing" words) to denote agtion.

. The structure orders parts into
" wholes.

prgcflces jare iﬁfegm‘lzed

_ within ‘a more. gerlerﬂllzﬁble

]

E. Keith Blonkenbaker is an Associate F}a

- high level category.. o
The taxenemy is comprehen-

Ngfe that f,hé deflﬁmaﬁ

‘Each ‘of the detailed |
. specific skills related to each of the X

practices

_« o projéct through fhe buildi
and. SEranmg ::f t:ans ructed

- works.
4 The taxonomiy . |denf|fl,
‘tices without " speéj

methods or specific tool
' msures fhﬁf the tu:«mn@m ]

LW g

& t:f Eahsfruchon t
5. Thls faxonorny a

Eam‘ént n:!enf ation schemes

_ which bgg:n by identifying job~ :
ta-
‘describe fhe ‘work -pérfr:rmed‘: :

_titles -and brgteéding

by Emplgyees .in edeh” job

_category. The focus of this tax- |-
. the prm;hies q:
. employed regﬁrdless of the job™

onomy - is
" title of the person who per-
- forms-the work. -

6. The cansfruchon ﬁ::xom:my has

sfary telling’’ quality in that

of J:ti)ﬁSfFUéﬁon.l
- beginning with the:initiation of 1

fhé identified practices tend h;:i
be emplayed sequentially ds.

projects EI'E _desighed and
built, T
The . fnxonc&my of
fa:hhﬁlag‘y is comprised of three
mdjor sub-categories - of pFQt‘ZfIEES.
The
pr@dgchqn, and personnel practices
_enables the construction field to ac-

complish its mission,

tegration - of the knowledge,

students are able to ‘comprehend’

fhe bregdth of the field and develop

prattices selected for study.
The following- egmem presents

construction 7

, By studying.
" these practices- systematically and
- providing opportunites for the in-

3, an dbrldged version of the tax-
fessor of Education ot Dhu: State Llﬁwersny sive because it .identified the | - § truct Th
ialumbus Ohio. sive because it-i Eﬂf-l,_le the ‘ -onomy- of construc |§ﬁ‘p’f§§hce§,_, e

< -3
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= .

reﬁder wh::: is. mtergsted m studymg
the complete’ faxan@my is directed
.to “reference ‘three' in.
blblmgrgphy s ’

cansfru:ﬂan Technalﬁgy .
’ iDﬁSTRUCTIDN MANAGEMENT

’ 1 'Ing ‘the. Project fe L
- P (1] F:,,rnul-ahng- e

1.2, 2 Aufhﬂl‘lilﬁg
Pl’D|E§f Programmi
B R B Evglgahng—
B R 3. 2 Selethng
> " 1.3.3 Presenting’
e 1.4 Flnan‘:mg the F'rt::|e o
1.4.1, Appralslng Prgpérfy
"1.4.2 Estimating Probable .
Costs (land plus
.~ .-construction) T
1 2.3 Funding. .t Ty
- 1.4, 4iua§umenhng ’
1.4.5:Budgeting
2. Developing the Project’ .
- 2.1 Designing
: 2.1.1 Evaluating Concepts -
2.1.2 Postulating, Solutions
i} 2.1.3 Selecting a Solution
2.2 Engineering : '

~ahd Reparts
Establishing Detail -
N E .- Design Crit ""3;,,,,,-,,
| ‘ ) and Standards -
.3 Analyzing
' PFQID'EITISzFFEPGSﬂl
-4 ‘Estimating
*Sizes—Capacities

. 2.25
- 2.2.6 5pecifying
3. Implementing
3.1 Contracting
kﬁg 1.1 Advertising; fhe Eld(s)
3.1.2 Preparing Bid(s) *
3.1.3 Accepting Bid(s) -
2 Eanstruc;hs:n F‘ragmmrmng
N - 3.2.1" Scheduling
=l -~ . 3.2.2 Routing -
Ll Procuring:
3.3.1 SubCanfrg\‘:fmg
.- 3.3.2 Emplt;ymg
3.3.3 Purchasing’
3.3.4 Leasing ' -

T e

C 2.2 lnferpréhng men 165

Detail Designing .|

the |

CTECHNOLOGY . | €

=

. Z 2 Building the Major Strucfurul

"~ - . Temporary -

3.3.5 @bfaiﬁiﬁg Licéhsés,__ 1

TRUCTIQN PRGDUCTIQN

TEﬁHNDLcGY R

1.4.1 Mobilizing Equupmen
1.4.2 Eﬂrthmavmg e
_;.’3 Ptateshng Existing.

Utilities and Structures
1.4.4 Shaping and :
© " Stabilizing Earthw
.. Building the Structure
2.1 setting Foupdations

. 2.1.1 Making and Placing
- Forms. . . ‘i!
-Setting REinfarcement

i-ks’

"w (¥

Madterials

Handling Mmermls
Bonding -

Curing

Rermoving Forms . s
.anshmg Fnundﬁhans

- 2.1

2_
x| 2;7

2.

m ‘:»4 o i‘.n Jm..

~2i1.

. .Elements .. X

2.2.1 Preparing Materlals
2.2 2 ‘Fabricating
- Components and

8. 4

Forms
2.2.3 Setting Reinforcement
2.2.4 Handling Materials
. and Components

5. Working- % . - ) P

F'rem:\rmg Faundutmn - -

2 2. 6 Remtwlng Teh parﬁw AT

Ft:rms Ve
2.3 Instﬁlhng Clrtulﬁtary S
e Eystems
v 2.3 Installing Perrﬁunent
Utilities and ~ .
Mechanical
S . Plant, :
2. 3. 2 Providing Tempgrary
" Equipment
VCamplehng the Structure
2.4, ] _Enclosing the Stfuciure
(rough fmlshlng) i

A

2.4

21:3 Han : ,242 ElmshmgthEStruE re
1.2 Se hﬁg LIp TErnpérgry - S ~(fine finishing)” ~ .-, |~
. Fac llmes; : ! 2.5 E@mplehng,the Site.
1.2.1 Estgbllshmg "-2.5.1 Removing Temporary
: 1 o f : Flant and Fa 3
: ShéleFS e ] 25 2 Lundscgpmg L
-1.2.2 Providing _Ternpgrary ) 253 Bmldlng Features
- Utilities . s Tt 254 Shuplng gnd "Flnlshlng
| B 3 Suweynng for Construction i _ ‘Earth " n
,3 Reférencing to. .2.5.5 Removing Lnndscaping
- Existing: Features: v Eg ulpmem and. Debns
1 .3.2 laying Qut The . '\ L
Structure ~ . e C@NSTRLHZTIGN PERSQNNEL
1.4 Eaﬂhwarkmg e TECHNOLOGY .

?ﬂ.

1 Inducting

2. ,Trmnmg - -
©. 7 2.1 On.he Jab Trﬁlnmg

C 2. EADther Tralnlng s

" 3. Prawdlng Ecanamlc Rewgrd‘g
- 3. EaPrawdlng Physical Semng
) 3, 3 Eroviding Saclﬁl Envnrnnméht
4. Advancing -~ . .
4.1 Promoting . .
4.2 ‘Demoting™ =
4.3 Dlschnrgmg '
5. Retiring”
5.1 CEUI‘ISEIIHQ R
' 5.2 Pre-Retirement Job - ~ —.
Engineering o
5.3 .Recognizjrg,Service:
. 5.4 Awarding Rehrerﬁem
’ Eenefns ST

n_# a2

%

A

This tnxannmy is the first tool the
educator requires in the effort to’
dgvalap qpp?apnate instruction’

related to the field of canstruction.
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teach Eanstrucﬂgﬁ Tachnglagy

respan5|ble to .present a. com-
prehensive view - of “construction

which includes -all of the ‘higher
‘level generalization identified in the

taxonemy. ‘Anything less is only a

port of construction and is therefore-

mngquute to meét the general

education QDEIS of industrial arts.

" The Nature of The Construction.
Industry in the U.5.

The secgnd input Eduﬁﬂ?a?"‘need
to prepare instructional materials
adequate to teach construction is an
understanding of the nature of the

-industry-in-terms-of -the types and |
" quantities of various types of con-

stmc\‘mn prglecfs whu:h are u:an-

- the ‘industry,

educators can chggsg examples and
“activities for inclusion in a course or-
. currn;ulg which are truly represen-'
" tative of construction. One relative-
Iy’ 5|rnp|e wuy to. churacien;e con-

mént of Eammgﬂ:e dcﬂa fcr the

value of new construction. put | in

fblﬁce annuglly, Table 1.

From these data it is cleurly evi-
dent that ‘any curricula which pro-
ports to %egch cgnstruction

‘technology in total must include ex- -
.amples and activities from resider®
1 tial,

fon-residential,  public utility,
and hig
less will result in students having a
myaplc understﬁndmg of construcs

-tion technology. By, ms:Iudmg exs |~

amples and activities which are
representghve of the mglar types of
construction, the principles which
the educator seeks to teach can be
ganerqllzed by the studem‘

= prmectmﬁs E

hway construction. Aﬁyfhnngr :

° 7‘ -

Nan hausekeeplng
Additions-and glfecutmns....
F‘ubllc hausmg

- Other Commerecial ...

e Table ’i o v , . x
VALI.!E QF HEW :ﬂHSIEUEﬂﬂH FUT IH
PLAEE INTHE U, S. ln i?ﬂﬂ

rrent Dollar VﬁlUE
(in rnl_lllcns) .

C

-

“Religious .......
" Educational.

Other Non-Residential ..

Fgﬁﬁﬁ NDﬁsRESidEﬁfEﬂ -

».  Electris Ligh
Railroads ...

Petroleum Pipellne
Sewer Systems ..
Water Supply Facilities
Miscellangous .........

.

Hospital and Institutional ...

t:ir_n umﬂef&fﬂ?dmg of thg types af
construction projects ‘which are be-

“ing built is able to ereate a curricula

or course which adequately portrays
the concepts and generalization of
construction. The actual design and
developmient of such a curricula or
course reqmres the upplnéghan of

'grﬁm ', - o s
' Devalaping
- Appropriate Activities

The ~ first - decision which
educator must make'is to determine

the goals of the curricula. If for ex:

ample, a complete construction cur-
ricula is to be developed for grades

6-12 it would be &ssential that all

the

1

‘practices identified in the taxonomy

be’included somewhere in the cur-;
It would also be necessary.

ricula.
that the basic types of construction
'_pr@|er:ts be |m:|uded in the examples

i hich become the in-,
structional program.- If one further

assumes that only one construction,

‘course will be  required for aH

students,

it will be important that
- this course include all of the higher

E\.

Aruitoxt provided by Eic:
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) betémes The respnnsnbnhfy of the in-

“motes’learning can not be over em-
| phasized. - Any" physical
["whieh~Testlts—from—the activity —is)
' knawledge gnd unda_ Tﬂhdll,ﬁg f::f'

.Therafore, .

‘duce growth on the part ‘of the stu--

| tending

Ievel prm:hz:es fn:m fhe taxanﬂmy
Alsg, Fepresentntwe Exqmpleg and
activities' must be included to- help

the .student’ form . appropriate
géﬁé alizatians . about the applica-.{
.tion of these practices to the various’

ypes of construction projects.
Given a set of goals for a cours
and some idea of how a repre
_c::f ive sa mple of the various fyp s @f_
it

[ P
]

on

du strml grts educgfar fg d§§|gn or
vghu:les _fcr.ihe siudenis_f@ Iearqihe
desired content. The concept of the
activity being a “vehicle” which pro-
product

sez:émélﬁ ry. The r‘éSpt‘:n5|

bilii'y' of the

in awhich .we live,
"designing activities
which. effectively and efficiently i
part the desired knowledge, skills,
and Gitliudes is . the only critical
measure of the wgrﬂ'\af at GETIYIfy

. When ‘selecting or designing ac-
it is important to understand
the development, experience, and
interest of the students being
taught. One of the major stréngths
of industrial arts continués to.be the
active  physical -invelvement of
students in the learning process. By
knowing the developmental level-of

the weorld -

tivities

the students in both a physical and-
‘cognitive - sense, :

it is -possible to

develop activities whi

the student’s opportunities for suc- -
.| cess in the learning  environment.

The interests of students are impor-

tant to the .selection of activities -

because interests directly effect the
level of motivation'students bring ta
the Iearnlng activity. '

All Iearnmg activites, must pro-

dent. This may be achieved by ex-
and enhancing the
knowledge ‘and skill already
possessed by the student or by in-,
treducing the student to new con-
cepts and generalizations. In either

h maximize

“change- will take place within the
student as a d"’ét‘:f result of the ac-
hvﬁy‘ S T

ihﬁt fome ac /
construction prrjt:h;e
“censtriuction- “workers.” He
some qctivities must be
‘which. enable sfudenfs
- perience the integration of t;c;:nsfruﬁ=
tion practices. as they will
perienced in the adult world. |
ample,” designing” @ new
building may tnclude: many
" construction management pra
Simulation and role playing
structional strategies which provide
excellent opportunities for integra

- tion—omr—the- -_p:jr1==afz—%wdem§,—=—lt—
"should be noted that jintegration ge-.

tivities may .extend over relatively
- lorfg periods of ti
students provided that new
chaIIEﬁges and the accompanying
opportunities for learning are in-

tivity tends to increose interest and

tion or discussion. .

.To maintain interest and prowde
opportunities for all students 1o ex-
cel, it is essential that a variety of
different types of activities be ‘in-
cluded in any course. When desngm
ing a course, .educators should in-
""" . The instructional

frafegles whu:h have been found
-particularly - appropriate for -
-sfruchan technolegy include group
- 1ulation,

plemented at the a
by teacher lead |
demcnstrahans

ppraprlafe fime
ecture/discussion
Eﬁd audi

It is recagmzed 1hgf _fhe sugges-
tions for selecting or designirig ac-
tivities to teach construction
technology presented herein are m-
complete in that they do not include
all of the factors whu:h educaters

case, the expectation exists that a

must . consider, However, the

e even for young*

troduced frEquenﬂy -In fact, the ac-.

rﬁofivanon for each r+. w demonstra-

'clude a baiaﬁééd variety of instruc-’

con-

role playing, .

individual investigation, research
and" development, ‘and field trips. "
These activit must be  sup-

step

generalizations identified are
believed to be ‘the most sngmfu:cmi
-because they focus on maximizing
-the leurnmg which ‘will result from

‘the' experiences in thCh the
“studentfs engggéi.
Summgry

. The first step in develgpmg any
curricula or course is te identify
what is to be fﬁughf “The taxomony
of construct practices and the
decription - of ihe construction 'ins

- dustry in terms of the types of con-

struetion put in piace annuglly pro-
vides ‘a basis' for completing this
the curricula/course
development process. The second
major task is to selact or develop ac-

in

- tivities-which-will serve- as vehicles |

to promote student learning of the
practices which one seeks to iegt:h

~Maximization- of the-results-of - this"

step depends upon ones ability to

couple an understanding of students

with the need to teach the content

: n:lemnfied in thE flrsf stp The Eddis'

_-z:aurse is. a bt:lll:lnl:éd vcjﬂefy of in-.

structional strategies which ~will

_enable all students to excel in at’
‘least some a(tgg activities.
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Cansfrucﬂan Technology

Eduea‘han

FTCIHZI% Laepp

Infroduction
Construction Technology Educa-
tion as- presented in this. paper,
eriginates in the context of the Il-
_linois plan for Industrial Education..
This. Plan evolved over thie period of

—] ?E\?ETﬁFYEﬁFS'_thGUQh the involve-

E

ment of many different groups.

After an extensive review of the
“literature, advisory committee were”
formed to review the state of the-
m’-t; and to make suggestions for in-
dustrial education in the State of Il-,
linois. [In addition to the advisory
zammnffees, teacher educators from
-all " institutions that. prepare’ in-
dustrial arts teachers, and the state

" detéimiining the units of instruction

“topies  within

) * Yhe Construction
. Clrriculum Medel | ‘
For  purposes of curriculum
development, the following model is

presented to assist- the teacher in.

that are appropriate to be included-
iﬁ a Céﬁsfrijiﬁéﬁ Téchnglégy r:sffer-

sfrur. on alfhaugh fgr
units a" further
breakdown would be bEﬂEfICIEL
" _Curriculum Model
Canstruchan Techne Iagy
A, Resources -

“1. Personnel

uni‘s\ af

- 3. Mafériaﬁls
4, Caopital
) '5. Efﬁérgy{' .

B

a. preparing to bunld
b. setting foundations
c. building

_ @uperstructures

e, enclosing
. superstructures :
J f. finishing the project -
C lﬂdusfrlal Apphcahans

,:'”iﬁSfﬂ"iﬂg"Ufi“ﬁég"”'":""

curriculum caﬁsulfunts For industrial
educaﬂan also had. extensive input-
into the develapment of the illinois
‘Plan for Industrial Educghan (see
model, next page).

model,; Eéﬁstruéfiaﬁ

.| Technology Units appear in the sec-

tion designated ‘as "“Exploring ‘In-
ustry and its Technolegies”. These
-units-are-scheduled to-be fgughf in

grum Soine of them appear again in
the Production Systems course that
is designated for the ninth or tenth
-grade. After the Production Systems
é@urse a Sfudéﬁf may élééf ta f@ké a
pfegmm Hﬂwever Caﬁgfruu‘;ilgn—
Techn@l@gy, as referred h:s in ’fhis
ing fh(jf prapases fa arlem‘ the stu-
dent to the entire area of construc-
fu:m :

fhe middle or junior high'school pro- |

Franzie Leepp is o Profesor of .Industrial
‘ Tachnology, inois State University, Narmal )

2. Tools a. residential
_ The !!!mms Plan
for Industrial. Education
I
- Advanged - i O.E. Code e
ADULT Technical = 1. Voestional . :FREEI'_‘%H;EE{@’
14 Studies T Programs An Industrial -
13 ¥ Society
12 v A
11 — =
{adustrial Systems: Bagoming
Communicatian ORIENTED to
_ Energy Indust
1;“ Production -~ A v
= Transportation
-8 - EXPLORING
7 . Exploring Industry “Industry
6 1. And s
- Technologies
5 v
4 -Beeoming
3 " AWARE
2 L of .Industry
i Industrial
K Studies
© Units ) .
A PROGRAM
GRADE LEVEL EMPHASIS

‘élL"T;'m _ )

Q
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b cammgi;iﬁl '
c. heavy/hlghw&y

. 2 Services :

a. install-
- b, maintain ¢ .
c. repair '

D. Technological Impact
. 1. Environment

a. conservation
b. aesfhéﬁcs

2 St;imefy

' . -.employment
‘life cycle .
economics.
education

p" ‘n\

LR

_Implementing The
Curriculum Model
In order to implement the model
presenied ‘the following ~sugges-
tions are presented:

ﬂ“ie four
_the- rnadel (resources,
cal : trigl
ﬁpplncahan uﬁd fEEhnD'leEGl

- impact). Lo

A unlf may. arlg cﬁe frgrﬁ any

m

3. A unit may vary in lengfh, |u5f
"as long as each.unit has con-
. tent from each of thé'four main
areas. 7 LA
4, ‘The teacher c;f the ur shauld
develop the details of 1§e unit.
5. Learning activ ies should be
selected that mvalve students.
Hands-on experiences shauld -
* ‘be extensive, .
' These suggestions for implemen-
tation offer ‘@ number of “advan="
igges The flrsf is that of flexiblllfy

‘main’ areas !.

A= —fffuﬁhergss|§f—m—descnb|pgsh§w—

This is very |rnpc:_rh;nf in |un|ar hngh

programs becayse, of " the  wide"

variance |n fﬁc:nlmes and fhe'

- dustrial nrfs caurses Séc‘;gndlyi Eﬁth
unit, will have content from all faur
major areas and, thus, have bread-
th—an important feature of an ex-
pleratory program. And finally, the
teachers. have the opportunity the
make the units their own byfilling in
the details and demdmg which ledr-
ning‘aétivities will be most effective
in teaching ‘the content. These.
aspects .often depend on localized
conditions such as facilities, length:
of course, ‘resources - avaoilable,

. developmental level of the students,

i:nd fhe arpeﬁise of fhe qu:hEr

‘the médel.carﬁ ,ba;impiéméﬁjed.

SAMPLE UNIT PLAH FQE A QHE SEMESTEE CQHSTEUCTIEN CQLIESE i

CDNTENT

. Introduction to the course
Assigﬁmenf'sf iarzkers
Emergency prgcedures .

" Jobsin construction

CQnSﬂ'Un:_ilEﬁ processes

Types of structures .

-Impact of construction on
i cgmrﬁunny

. Discus’sl@ﬁ of the impact af the t:@nsfruchon mdusfry

ACT!VITIES o
) |
Teacher directed -
‘Ilustrated presentation usi g slides taken locally -
to show people working in construction, various
construction activities, and different types of
structures. . B

on the cammumfy

The rm:l|nr learning achvny for the succeedlng uni wull
be the construction of a play house to be used by smaller
children. The child care program in the high school,
private nursery schools and families with small children
are potential customers. It is suggested that the cost of

materials be pald for by the recipient of the h@use

UNIT I

MANAGING
PEOPLE

.'Researching
"Designing

Engiﬁgeriﬁg 7

'Schedulv'ing?

Divide class into gﬁ;ups of four or five students. Each

models built of paper and/or SfYTDfEﬁﬁ‘I the customer -

_drawings of various -parts of the building. Through a
'carefully gulded class discussion, the work is scheduled.

group gathers pertinent data such as zoning re-
qunrerﬁénis SIZES of mEfEFlﬁl ﬂﬁd uses c:f bunldlng,

engmeers “the bu:ldmg,,_Teagher wnll need to teach sket-
ching skills as well as how structures-are layed out and

assembled: One¢e designs. have been sketched and

selects the design to be built: Each group makes:detailed .

ERIC
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! 'Being mplayed as Archlfects
Engmeers Eh: ’ B “
B . - firm fa defermme eduﬁgh@ﬁ ﬁeeded %ugply!demﬁnd )
. - & g affenﬁg pFQanFﬁS pny, eﬁ: B I .
UNITIN . - | Selecting Materiqls E:is:h group gm‘hers |nfr3rmﬁhan in relahan fa fhe puﬁs
T Lo FT : _|. drawn in an edrlier as ,|§nmenf Alsa nss;g—n such thlﬁgs
MANAGING: IR ' - ..+ | ospaint are ,
. RESOURCES Eéi‘irriatiﬁg' Equ&ﬁiiﬁes Eind costs Each gn:up eshrnates qunntmes af n‘erns naedgd ﬁﬁd the
I & | costs. - : * : e N
F pgnng blddlng dnzumenfs Develop spec:nfntﬁhans and select vendors. L
‘ Procuring Sy - Receive bids from venf:h:rsi Arrange fgr leI'EhESE Eﬁd
: dehvery of materials. .
UNIT IV - " | Preparing materials -"|. bemonstrate layaut praf‘.edures use gf measurlng tnals,
o A A e : saws, hammers, efc. © | - - : ce o n
BU'LD]NG _ Laying out’ . ) Each group should rm:ke the cgrﬁpanenf fhey dES|gl‘lEd
. SUPER-— - |~ . o . and’ Esﬁmufad i.e. trusses, wmdnws dnars T
srnu:TUEEs Cutting T ' - -
. | Treating - U S— - TFEgLﬂleggd_thnLcames-ln,mrjfﬁct wn‘h ‘I’hE grgund }

e q &i‘{ | Assembling - . Frame up the building. : . I B
“epes e o7 | Being émployed-as Iubarérs - |-Use work ~shéet, - the DOT- - srmation -from - | -
‘ ' : zﬁrpen‘fers, ragfars efc. counselors gffu:éda determine “;harﬁdenshﬁs af \fﬁrmus

. ' |r:ibs : :
— — - - S = " . s —— —— . e g R
UNIT V o Installing electrical systems . - Insfull a Inw valfage cireuit fora daar bell and a light-or S
o _ _ IR " |¥ two with at least two swiiches: L .
i IN;IALL_IP;E% . Béiﬁgéﬁpl‘ayed ds - .| Perhapsa parent could talk to the: students ﬁbauf Co
UTILITIES” . -electricians, plumbers, - some nf the néc:upmmns . N '
hemlng/t:aglmg installers, etc: ' ®
UNIT VI | Insulafing o | Teacher demonstration.
S #A R S : o - | Have group insulate;
EHCL,Q,,S"IG Drywalling, paneling . ‘Teacher demonstration. ~
‘:;UF;EE - : ‘ o . - | Have a-group install intericr:-wall materials. L
 STRUCTURES Trrimmiﬁg" I - | Teacher demonstration. L '
- . Co X *| Have a group trim éut the building. o
e Bemg emplgye‘d as drngllers, - Use handoufs to hel students understand . _
S : |nsu|uh:rs etc. = .. the tharﬁctensnts Qahese gztupahgns :
CuNITVH Preparing subsurfaces ' - Teather demonstration|
e Painting : .| Teacher demansfrahaﬁ -One graup palnfs
. FINISHING . Preparing the site k . . . .
: . THE PROJECT | Locating the building ' Arrﬁﬁgé to_have buildi g maved;
S © . on'the site . , :
. Adverﬁsiﬂg . o , Tﬁke pictures of students graund bunldmg= get in fhe :
I o ’ » newspﬁper—may brlng a*%ustomer “for the next.class.
- - Being émployed as pﬁmfers ' v » . .
' | carpet layers, Iﬁﬁdstnpers etc. B '
P Resources . & - Show curriculum model te students.
UH'T)""? . Technical pracesses S "] Have gtudenis gm‘her information frem permdlculs t:cm-
OVERVIEWOF | | ~ - cernirig construction’in their r:t:mrnumty
_ CONSTRUCTION | Industrial Applications _ -~ | -Emphasis should be on topics fiot yet covered in fhe
INDUSTRY - »TEEthIDglt:u| Impm:f - .l course. :
R T
B ¥ Y . . . =

ERIC
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. Summary . e REFEEE cgs
LA rneanmgful orientation’ h: i:an- ) e fi
" struction 1eﬁhﬁglagy‘ can be galr’léd nlght John’ F “Tha nutha banafmsi hy
. by |Eﬂ bout th fé fces and ochserving Mr. nghtszlgsses at Universl-
Y. rning abou e resou sand | - ty High School in Normal, lllinais.
processes vsed in construction, as | Construction. Edueation Curriculum Project.
" |.well as their industrial ‘application; "A Ratiohale and Structure For Constroc- .
- *| .and their impact on the environment |~  tion Education in the Senior High Schoal”.
' ﬁnd society. The major campanenis . (Donald G. Lux .and Willis E. Ray, Ce
E . . directars). The ;Qlj\l@ State .University, _
f the construction industiy can be | 0 ye74 : -
ortrayed’ through a curriculuin | Lux, Donald G. and Ray. Willis E. The World of
“which in turn can be used in plan-. Qénsl‘ru;l‘mn El;\ammgtun tlineis:
. mn'j unn‘s gf |ﬁsiru¢haﬁ. By fallgﬁ:
1 ) “*Jacksen's Mill Indusfrinl Ar’ls G‘Zurrltulum
siudents can be assured of a braf;d Theory", (James F. Snyder and James A.
..| orientation to- ‘the’ :ansirudmn in-- Hales, .editors). Charleston, West
dusf S | - virginig., 1981, - . . _ i
= i ‘
| .
£
38 . .
o L
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’ Jahn R. erghf

Munufucfurmg Enierprnse
f . A Component.
- of Technolagy Educa#mn

Hy :

the thlfd meehng in a

vvashgm‘e the merits and pramlse of
Technology Education. At Jackson's

of recognized natienally active in-
dustrial arts  leaders also held a
sympésium (not a part of this series)
.to discuss curriculum theory for in-
dustrial ‘arts (Hales and - Snyder,
1981). The report from Jackson's Mill
are. uniquely - -supportive - of . the
diseussions which have been held in
‘this technology education seriés of
symposio. In a likeness to the topics
which make up the agenda for Sym-
posium 1I; the Jackson's Mill group
-also considers four unique areas of
study and have called them the,
adaptive technical systems ~ (see
Figure 1). - - : g

The above systems have been

- | recognized by some industrial arts
professionals as an intedral partofa

contemperary technology-based ap-
proach for industrial arts,
sometimes referred to as
technology education. For the pur-
. poses . 1:? this pﬁper technology

Tha s!udy of teghnalagy and
its history, grewth, dnd future
development as they relate to
industrial ‘organization,
rngteﬂﬁls tm:sls pratesses oc-
‘cupatior d prn-
Blems.
lérdisg:iplmafy : ncademn: and _
laboratory endeavors that help

‘students  explore their
technological world, - redlize
their responsibility - therein,

series of sympasua designed to 'in- -

Mill in West-Virgiaia, another group .| -

. und beﬂer cape wnh fhe

~culturalf change caused by

"iechnaiaglﬁul _ advance.

- (Wright, 1981, p. 19-20),

Manuacturing is- ene of the udup-
tive. teEhnn;al systéms we have used

ed- usmg an argﬂnl;ed master plgﬁ g
It does that well and has been doing -
so_in many of our industrial arts
'iabaﬂ:iaries for.over thirty years.
.Converting - materials. ‘through- the
use of muchlnes and h:mls nrgunlged ,

as a
siudents understandmg of thedin

:pertant concepts identified in ihé

definition of technology education.

For some of those goals, we need to |
wadd the term enterprise and create.

_a role playmg simulation thm can

bring in the human re!uhanshlps fo.

the varied processes.

By ﬂrgum;mg an enterprlse we’
can create unique problem solving
experiences in the technical, human
and social areas that are not possi-
ble in traditional industrial arts cur-
riculum fare.Enterprise can also be

| used with the other three adaptive

technical systems or mgether as a
%ﬁqpsmne Experlen;e Enterprise has
‘even been used by distributive -
-education, programs simply as g way
to-organize. g (risk-taking) company.
which sells prdducts for a profit. We
sometimas call %his a junier achieve-
meni program. ) .
Cambmmg ihe emerpﬂse aﬁd

thm_has thE patenhnl h: help
students gain ynique experiences;

appaﬁuﬁiﬁés f br rgspansmlllfy und

Jﬂhﬂ R. '\I'\l'ﬂgl‘li-l isa prafes;r:r clr\d Ass)s'ar\f

communication

%

manufacturing

[Hales & Snyder, 1981, p. 24]

*arrow added by author . °

Flgure l-—TEtZHNICAL ADAPTIVE, SYSTEMS

" construction

‘tréngpnﬁatian

* Enterprise

T
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tise  and
avergll
-I|ferm:y ‘However, the manufactur-

| gentered of course.”

‘improvement in their -
level - of - fethnalngnﬁal;

ing enterprise com:ephfm raises’
three important questions that have
not been addressed in the past. A
1. Should the manufacturing
-enterpris€ -be student
~ centered or teacher centered?
2. What are the disadvantages of-
. using the manufacturing
_enterprise at the junior hngh

- 'school level? - . .
manufﬁcfuriﬁg

- 3. How does “a
enterprise work ‘as a last ex-.
jenc apsfnne ca,rse,

lies all of the adap-
tive systems caller:tlvely into.a
~ common effort? )
These questions are rather open
ended- qnd may net have a clear cut .
answers. - They do,
_provide an ’introduction
for” dlscussnan abau? “several-—dif—
ferent ways to view the manufactur-
ing enterprise experience. and how
itt ean ‘make its caﬁfnbuhan *to
technology education. .
Student Centered
vs Teacher Centered
Our sobvious reaction to the first
question is to cmswéﬁr “student
But de we in-
practice follow -through with that’
idea? Most of the public school em-
phasis in ‘manufacturing (I.A.C.P.,"
Maryland Plan, American lndusiryv
Project) have focused at-the junior
high school curriculum. They have:-
been ‘well érganlzed activity -
cem‘ered with some ver miefésﬁng
role playing situations. They. were,
however, for the most part teacher

centered. The teacher (or
workbook) selected the product,
organizational format, maintained

control of supplies and money, con-
ductéd the testing, did the féﬂéhng.

_graded thée worl, assigned roles and
solved

tooling” ‘problems. The
sfudenis acted out the roles, filled in

‘the data for the .worksheets;
operated the jig or fixture, sold
stock, bought the product and

received a grade for the course.
The reason tor the highly struc-

tured teacher centered gppram:h is

F

teach all of the necessary machiné,
material and tool skills at. this level
and still have time to concentrate on
the enterprise part of the course.

‘That is, its more of a f|me/read|ness
e whu:h is bused on -

‘prgblem fhun on

‘really. quite . simple. One cannot

number of years. Ey using a scope
and sequence pattern, each class is
designed to look -into specific_areas

such as’ désign ‘reséarch, fésﬁng”
and tocling. When the class gets in-
1amgnufgcfurmg, they may or may
not be producing the same product
they had designed or tested in other

classes. That, &f course, is nof im-
pbrfani but prablems do arise when
sfudenfs miss one of the courses in

""The - sfudy of | the series and then tend to_loose
© .. | sight of the total mgnufacurmg pro-
fe:hnalagy and ' its ) cess. This curriculum design has
hlsiar;? grgwj-h ﬂ!‘!d ‘been critized by some who clair
Manufg::‘lunﬁg 1,1, 1, and IV is m;f -
ﬁjfure dEVEIanEﬂf @8 | uch different than Woodworking I,
’I'I’IEY\ -relate to in--[ILll andlV. That may be an unfair -
- 3 s et o m ussessmenf because the enterprise
dustrial organization, | is much more complicated than
aterials, tools, pro-- woodworking and lends itself to
P ngfurul curriculum units which can ‘
CE; ES, 'ﬁt‘.tljpﬂflﬂﬁs. ‘ org |zéd sequenhally over ﬁ;' .
PrC duct-a L. ~penad ;:f_jl ne, . :

Advﬁntagas;a}; B
"High Scho?dl Eﬁferpﬂse

s

Dlsad Enfuge; of fhs
" Junior High Entargﬂse

It is very difficult, if not impossi- '
.ble, to teach tool and machine skills,
and management

organizational
skills to seventh and eighth- grade
students and also allow them the
necessary- time to develop problem
solving arid decision making skills.
Technology and the social/cultural
aspects of. evaluating products,
ecological problems, worker aliena-
tion, new materials and alternative
management designs . cannot be
covered at this level because the
basic concepts of material process-
ing consume most of the time. This
is a normal situation and*should be’
expected. Since we usually begin
the industrial arts .experience at
gﬁ;dé seven, if’mn’;y be fhaf we are

run fhe EnfeprlSE (lfs dane
very dﬁy) at this level, but are we
eglly maximizing the potential for
n enterprise and are the %tudents -
redlly the decision makers?

Recognizing the prablems with
eacher centered manufacturing,
some teachers began to split up the
enterprise and spread: it over a

an

?ﬂ - m‘ o

Perhaps the most obvious advan-’
tage of the high school level enter-
prise is the experience that the
students have gained from previous
classes. Because _high -school
students are older, and have more
education (includirig hands-on
laboratory experiences). and tend to
be more career oriented, fhey are
able to successfully assume more
responsibility for the management
of the enterprise. They still rele play
‘well (this auther has contlnued suc-
cessful role playing experiences
‘with collegs level seniors) and can
solve some very complex material,
finishing and tooling problems. In
fact, if the enterprsie is offered
towards the latter part of the high
school curriculum, (in some states
grade 10, in others grade 12) it can
serve as a capstone experience and
tie the Technnlngy Education cur-
rin:ulum together.

- Capstoning with
Production Systems

The student centered approach
can provide more opportunities for
students to experience and discover
the concepts and goals of
technolqgy. education. Traditionally

Q

E
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we hav& used munufuch.lrmg wﬂh

the enterprise concept. It is possible
“to-run an enterprise in ‘communica-
‘tion; transportation and’ construc-
tion alse but we have not mavgd in
_ that difection, T
The adaptive techajcal sysfems
are flEd tagether in Fnaﬁy wuys Ey

=

-praduﬁes a preduct or service. ‘That
is the basic idea of t:apsfamng with
production systems.

the materials’
students work with ¢he product,
cammumtghgns sfudents wgr‘k wnth

desng‘d‘*\fhe pradu:f

students

muke majer Ecntrlbuhans to fhé suc-
cess of an enterprise which either |

Drganlze an =
| enterprise, -select-a predut:j. have;
and processes

trgnsparfqhan system aﬁd flow pat--
_tern.. Combined, these Ere fhe pras

° MATERIAL PROCESSING

= woods -

. PRODUCTION SYSTEMS

COMMUNICATIONS .

TRANSFORTATION

" power

: - printing : L
© -metals graphicans : hydrauhcslpneumaﬂcs
- ceramics_ photography electricity
. plastics - drafting “electr |:a(gundance§ccntral)
raterial testing design - mechanics
- matenals & processes 'tglgwsmn -
-, . s
FIQUFE E—FRDDUETIGN SYSTE, WS

Ergnnl::lng fha Cupsh:na

- The -Production Systems -enter-
‘prise can be divided into fhree ma-
[QF grgum:ed phases:

" A.-Launching

' B. Conducting
~ C, Summarizing’

EEEGUSE the _enterprise is. a.
_the use —of tools.

'fhe teacher. Exﬁrnples of past pro-

_ducts are displayed and the high
points and low peints (each pradue-—
-tion always has a number of these to
labgh at once they are oyer) are’
brought out and the class begins a -
dialogue on some possibilities, Tt:
_help the_enthusiasm along, a video .
| training - fﬂ_pE is_shown _from_the

rdudlgnéysiéms _

’ need to' be emphasized as much in

‘|.capstio

macghines, and materials will not

previous ~ year.. Being a *student
centered approach, the tapes are

Cﬂmb!nlﬁ -!-he enter- | the class. Instead, enferprise | unedited by the instructor and have
‘| organization, product development, | positive and‘'negative comments. By
PI‘ISE El"ld manufa:iur- tooling and manufacturing techni- | the time the tape is over, the class is "
,'i | ing segmenis can be a | gues make up the core of the learn- | ready fo get going. Using a very sim-
ing content. The enterprise .is"stu- | ple argunlzﬁhanul structure, the in-
,PQWE?EQI :urn:ulqm dent “oriented and the teacher | structor explains the major respon-
desigﬁ. : serves as an indusfrial gdvisqr- sibility of each position (Figure 3). |..
] - : (Figure 2). - | .. Contract peﬁcrmunze grﬂdmg is { -
2 Luunehing fhe Enterprise ‘used and - the tructor explains
. The most important part of a stu- | how the . ‘president will write the
Prgdu:ﬂgn Systems: -dent cenfered enterprise is getting |- management contracts and the
All preduction enterprises use a the ﬁrgunlzahan off the ground. | department heads will \gne the
variety of interrelated systems to | During fBe first class the idea of a | worker contracts. Because a unionis
‘make the company .or. corporation capstone production is explained by | required, the cldss will also write a
successful. The product is developed [ =— —_— . = = I =
-and produced using a materials prg- |
cessing system. Ideas ahd lmE?rfanf PRESIDENT e INDUSTRIAL ADVISOR - -
messages are exchanged using a - . S N
| communications system.. Product ' O
| fléw in the -plant and d:sfribuﬁéﬁ o
outside the plant depends on a L 5
transportation system. Each of these PRODUCTION ENGINEER . ;
systems 'qrel interrelated and in-. —_— - ASST.P RQDE UCTION ENGINEER
. terdependent on each other in an .. : )
" | enterprise and thus can be called
. ‘the - production systems. These
systems are unique because they "7 — - 7]
also represent broad classifications ! : .
for the types of courses we offer in R & D HEAD TRANS/PROD HEAD .- MARKET/COMM HEAD
industrial arts programs. (See o
Figure 2.) . ' ~ FIQLII'E 3—=ENTERF‘R SE STRUCTUEE
Fl o i W] g
. i 36 43
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‘work agreement- WHir_’-h: will be ap-
groved by managementAaber._and

guide the c:amenf .and Eplrlf af the

canfrﬁcfs

Eurlng the second class period,.

‘the class will elect its management

group wh|le the instructor conducts:

the union elections and outlines how
they . should proceed to. become

recognized. Once this is done, the -

instructor ~ becomes the industrial

-advisor and assumes a regular seat

in the class. The president runs:the

class for the rest of the semester,
Seléﬁflng the Product

The second week of ch::ss is usual-

"ly..pretty hectic with manﬂgemenf/’-

union trying to get a work agree-
ment and the communica-

tions/marketing head trying to get | -

concensus on product ideas. Once
three ideas have been agreed on by
the class; a market analysis/survey
is ~conducted at three"

structed by the research and
development group and the product

engineers begin identifying poten-

tial ‘manufdtturing bottlenecks.
When all the data and prototypes
are in (usually one to twe weeks)
decisions are madé on which pro-
‘duct to produce and the exact price
of the stock whu:h wnll be sold to
cover class costs.
Conducting the Enterprise
The production systems capstone

“elass uses a continuous manufactur-

ing line system. The class will spend
the entire semester getting ready to
run the productioni in‘one single day:
This bpproach can créate unique
problem solving experiences. As the
class gets ready for the production
run, they will work in groups which
are Fﬁﬂféd to i‘heir Expérﬁsé in one

Resenr;h :nd Devalnpmeni
The research and development

group. is rﬁﬁde up of materials and :
They build the ;

prafafypes |1gs fleurés and- other
types of special tooling. They test
and :measure different
materials, processes, finishes and
designs. Once the jigs and fixtures
gre’ complete, they work with the

. develops a P.E.R.T.,
* microcomputer - and - provides the'
xprﬁduchaneﬁgmeer_mﬂlthe C.E.M;

lacal” foad”
|chgin—stores—Prototypes—are—cor—

production engineer
‘time-studies and making -ad-
justments’ ﬁCECﬂ'dlng to the C.P.M.
data. The R & D group alse sets the
standards for quality control and
devises a scheme to check the pro-
duct during the run..

- Tranpaﬂufian/ Prndu:fiaﬁ

Setting up the laboratory to get a
good product flow is very important

" for a continuous processing produc-

‘tion. The." pawer/energy majors,

_rm:lke up fhls greup and work witha

equipment -which - used to
transport 1he ‘product. They ‘develop
flow- plans, conveyer  belts,
power systems for the production.
éﬁerhead éoﬁv’éyer belfs are séi‘ up;

the day of the run. Th;s grgup ulsa'

time and motion data,
runs it on the

collects

variety of mEthEmEnl/elecfrlcul

and-

conducting -

_and generally “time

Summurlzlng the EnfEfFﬂSé

Because the class is set up ds-a
confinuous maﬁufacfurmg‘ process,
the summary occurs on the next to
the last day of class. Each student
Excepf fhe prESIder‘lf and ﬁpraduchani
munufﬂcfur-mg line. - The pr25|d§ﬁf
greets the pedple who come to the
gallery to view the production and.
expiains wﬁéf fhé (:Iﬁss is daiﬁg The

-ﬂvdu:hgn cjﬁd i ihﬁrge nf fhe c:lass

Fifty products’ are mﬁnufacfured
in’ fﬁ about ten
minutes each. The Q\!EFEQE length of
the production run is* about enght-
hours including lunch.

During the last day of class, the
enterprsie is closed,. stocks are
redeemed for products and the class
reviews the video tape of the run.
Evaluation is - completed by the

~department heads and the president-|-

-and turned over to the instructor.

They alse build specialized toocling
such as heat booths, finish kilns.and
sfaruge system. ’

The sfudenf eenfered
appraa:h
more apparfumﬂes for

-students to experience

and d!scgver‘fhe con-

cepts and goals of|

technology eﬂucaﬁﬂn;/

types of

Cammuni:uﬂﬁnslMarkeﬂg{

This group is made up of drafting
-and graphic arts majors. They con-
vert R & D thumbnail sketches into
plans and blueprints. They conduct
the market survey, print and issue

_stock, keep financial records and

-distribute the preduct. In additien,
they keep a photegrgphic decumen-
tation of the class, design and film a
training video tape %r‘ next year's
class and design the ‘packaging for
the proeduct, Durlng the early phase
of the class, they alsg set up a
‘display windaw with-eight forms of
relative ﬁdverﬂsmg for the
_ selecefed pmdur_f

These grades based on the contracts
and along with tests and notebooks
are used to determine the final
grade. Reports and drawings are put’
together in ‘a notebook and are kept
by the instructor as a hlsfnrltzﬁl
record of the class. '
) Conclusion

The enterprise format for. produc-
tion. systems as a capstone will work .
‘quite well atthe high school level. 1t
can héip sfudénfs appiy their
each ndgphve techmég! system fr;r a
-common - problem-solving effort.
BEEGUSE skiiis ht‘;\fé bééﬁ Ieafﬁéd

ment cl_nd people can heip students
understand our econpomic social in-
stitution of industry in_a breader
sense. Technological Ineﬁ?gt‘;v—f‘fﬁ-
creased as students understand the
interrelatedness of e tech-
nological systems and their role in a
technological society. '
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ngle,.ls' F. Fdles |

or’ \\r‘whﬂfever. h_as :[early em-
phasizd manufacturing: more  than’
anything else. The production of
material goods,
materials in form to increase utility
has :i[ways seemed to be one of the
most important parts of ' ‘sur con-
tribution” to general education.
But along with the material pro--
cessing comes- the very reason for

-} production—to - satisfy - wants -and-

needs. With that in mind, the sfudy

the changing of |

Anyway; as | was casuully 1humb|ng’ .

through this magazine} a particular
article . Cﬁughi my eye:  “Educating

'Tarnarrr:aws Enfrepreneurshlp Now
_this magazine is not.a scholarly jour:’

nal but since my busmess is: educa-:'

tion, | began reading the article.

read of five teachers. who have bééﬁ’
awarded prizes of $5000 each for
their creative teaching of economics
'Tﬁése

in - the secondary. séﬁcc[s-""
teachers have been
their creative uppragihes in mqklng

|ﬁd|:cﬂes 1hai these

v

‘the dry sub|e:i of economics:an ex--
—cmng experience.: Close: gm;lysns -of -
‘the article

'iéimple » deséri[ﬁjiah . of

American ecoriomic system. ‘It

! 7f can serve ds one step in ‘a
- journey:.
) undersiﬁﬁdlng—a

‘to  better ECQHQFﬁIE
IQUFney

whu:h sh@uld l;ne a canhnumg

economi ic'education o
public--secondary ‘schools.

Fgr

examiple, Act 83. of “the 1976

ceur |n fha

‘the

~ Louisiana LEQISIﬁfUFE mﬂndafés :

‘a- one-half-credit- in-the- Fiee
Eniérpr' e-'system as a prere-

Q

E
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“of material processing assumes a

multifaceted shape inextricably’ in-
‘tertwined with such concepts as pro-

“ductivity, supply dnd demand, profif
.and the economic like.

In today’s world there seems to be
much concern for economics. The,
news reports are. full of economic
news, mostly bad. Economists of all
persuasions propose their solutions,
and like indusfrial educators, never
really come to agreement.

Concern For Economic Education

That economic concepts should be
a part of general education is a no-
-tien that dppears to be generally ac-

- cepted. Consider the following bit of
" evidence collected by this wrner in

recent months. .
Since | can't afford to self insure
my automobiles, | buy liability in-
surance from an insurance com-
pany. They sell insurance in order to
make an economic gain (profit).
With part of their money, they print
and send me a magazine (I suppose
this is to make me feel better about.

Yeachers have bEEI"I
much of what ‘anindustrial arts
teacher, ‘teaching :a’ manufactiring
enterprise, does.

article and I'say to myself—
this stuff. about

enterprise/entrepreneurshi
portant. More evidence:

_economics/

* The U. S. Depﬂrimeni ‘of Com—-

merce wants” us to” know our
"EG}" (Ec::ndml:s qboﬁeni) s0
ed The . Amérlggn Ecgngmls
Sysfem .. .and qur,Eart In-It.
" Consider this quote -from the
forward: “This- booklet -
prepared following a  ndtion-
wide survey involving
- Americans frem a[l walks -of
life.

*"The: survey Fevegled a basie
faith i in our economic system. It

. also revealed that most of these

{ interviewed had difficulty

ected tor

So why wefen't.
any of the honered teachers In-.
dustrial Arts teachers? | ponder that

was.

in

-somebody ‘out there must think ‘that

is ;vime
E

‘

L

33. .

- ruled that teachers’

. Pm|e:i “of the Ameican Voca*

“from public high schoals during

~quisite for sfudénts gradugting |

-or after the 1977-78 school
-term. The Board of Elementary..

_-'and Secondary Education of that

-: state has ruled that the course

is reqmred nf students

grgduuhng from ' public "high

schools . durlng or. after the
1977-78 school year. 1t.has also
certified in
soclal studies, business educa-

w

¥
"tien and distributive education .

owill be allowed to teach® ‘fhé

course.

=

" tional ‘Association. Funded par-
hully by the ﬁepgﬁméni of
Commerce, the ".project

- dllocated $25,000 to each -of
four local -edugation” agencies,

to- be ‘matched by local CETA
fuﬁds, to providi entrepreneur-

- Consﬂde? the Youth Enferpnsg,

ship training} (vocational) for:

4
"in secondary schools.
was

yauth
Average delivery cost

RIC

paying them all that money). p,\desrsnbmg how our American YSTQD,DDD per LEA for approx-

—_— I Economic system works and _imately 10-40 students. *While

James Fales is an associate professer of/in- \ -how they were mvglved in it. - Yéﬁiﬂfiéﬁﬂl in nature, this still

dustriol Education ot Purdue University Vest:it? " This booklet has bééﬁ indicates general concern for
Lafayette, Indigna.’ ' prepared to provide a quick and economic & ucation.
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' economic undersfﬁndmg to our
_youth.
_. howeveris that Junior Achieve-
“ment serves only a select group

: séﬁirig

‘Achievement enjoys

. t “much
" publicity. .Consider

“these

. abaut Junior Achievement:
Iarge school distriet—

courses that provide for as
realistic an experience in"as
many - activities small

" business operations than these
included in fhe Jumar AthEVE-
‘ment program.’

of

Secnndary
School Principals—-

“The concept of ‘learning-by-
doing’ has been endorsed by
educators for many years.
toe few opportunities are
" forded our younger _citizens.

_Association of

as a beacon light in prcvldlng
"them with unparalleled oppor-”
tunities and we commend .the
" .program to adults and young
people alike.” .
By a state supennfer’:dent of

education—

‘a lgbargiary “course;
.econemics.  More sch-:ﬂls
states, .and universities “should
. recognize a ‘year
equivalentto a semester course
-and as an exceptional educa-

. statements ‘madé by ‘educators.

By an’area superintendent ;:f a

| .‘J'uniér Aéhigvamént\is perhaps _
+* ‘the most widely known and ac-

_cepted vehicle for providing -
The basic prabler’n-

_  of students in an extra school

frcngly supported by
--business \and  industry, Junior’ |

“Presently; there are no ‘other .

" By a top official of the National |

-
af-.

Junier Achievement stands out |

b

"“Junior Achievement is s virtually
ln -

in JA as

The Elassn: Definiﬂans
) PEFhQPE at this point some dEflnl-
tions are in order. If you consult any
standard dictionary, you wull find -
the following deflmtlaﬁs or. rnin:)r
_variations thereof:

: a . product. su:fable for. use, to -
- make from raw materials by hand
or by mﬁthlnery, to -produce ac-
cording te an Qrgﬁf’ilzed plan ﬁnd
_with division of labor.
*" _ENTERPRISE: one who organizes,”
- mgnages, and assumes the nsk of
a busines or enterprise.
. ECQN@M[CS canterned chleﬂy

“the- prt:du::hgn dlstrnbuhgn nnd
consumption Df gnads and ser-

the farégajﬁg;z_’-
on ;af ﬁ';aﬁufacip[-

' managed, rnsk-taklng unit r;.\f
“éc:ancsmit: argaﬁizuﬁaﬁﬁé make
from raw mﬁfern:ls by hand or,
. 'mcﬂ:hlnery EECérdlﬂg te a plan
Same Quesﬁans
tqlswhere dees all this Eccngmlt
concern leave us? To what extent
does economic education belong in
the Manufacturing Enterprise class?
Are we - solely ‘responsible for
teﬁc:hmg economic subject matter?
It strongly appears that we who
claim te be teaching manufactuirng
sheuld be rightly accused of-
. teaching - economics. Not-in-a dull.
.dry way, as seems to be the typical

approach,—rather, let -us use the
specidl motivator, the “project or
produgt’, as the vehicle to really

‘help students investigate produc-,
tivity and the paycheck. By now, you
may be saying Ok, Ok, I'll do it, but

MANUFACTURING: jo make |nh:.v 1

the |

-a-]

tional opportunity. for
thousands . Qf hngh school"
;. students.” -

I'm not sure how'.

- Same Answsrs

Flrsf keep on teaching manufac-
furmgamcludmg ‘tools, materials,
‘and “processes. Remember, our’
students - must. understand
snmethlng ‘about these phencmenﬁ
/@ can expect to teach the

¢:anc§pts_nf enterprise. ~ 7 .
"Secondly, increase’ yéliir
| knowledge -of economics. Get o

usiness textbook for your .
‘own use _Find c:u,n‘ what business-

_books are used in you school. Start.
“reading’ Eusmess

Week. Grder
copies of “free “‘annual reports
through the sérvn;e fhc:n ‘Business
Week offers, ™ | : .

In most states there exists an in- .
dusfry funded economic Educghaﬁﬁl '

and sahaalipubhé rEIEfIDﬁS Gef a
copy - of the Junior At:h:everneni
Campany -‘Manual. . :

Next, make. sure ‘you. sprégd the
word about the economic nature of
your ‘manufacturing enterprise. Get
mfardlsmplmary, safzml studles

“good munufgimnng féxib@t}k on
that

a
ne
includes” the “basics of
ics ‘as apphed to rrir:muf ac:
turing. 7 .
S _ Cﬁﬂf!usiﬁﬂ
Manufacturing enterprise in: one

“form or another has been and will

continue to be ‘taught in industrial’
arts classes. Let's make sure we can
say wWe-—-are- -eontributing to .a
" students . 'économic education._ If
that's what you're doing, let others
know. - Good - press never hurt
anyone's program.’ Let's see some
industrial arts. teachers
honored for "teaching econemics”.
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Mqierml Proces’sing
A ConcePtucl Approach

Deuglgs T. Pme

“the ~

Iniradueﬂan :

Since a concept is nothing more
“‘than .an- abstract or generic idea
-generalized  from particular
stances,
impassible to fench Eﬁy‘

in-
it would seem td be almost

canélusmn m ghf an |n-‘
dustrial arts teacher grgg nize i degs
about 'materials pro ing
fet:hnalt:gy when dEEIIn

Unw;ers' y  of Naﬁhem léwg ‘in

team-taught, . six- semester-hou
course “in_materials processin
technslogy. Content . is. structured

wvia a conceptual model which ac-
commodates the material areas of
woods, metals, aad plastics. It con-
stitutes the first laboratory-oriented
course ..that " industrial ~‘arts .
technology maicrs receive in the
production ‘area. o -
Why Conceptual ‘Models?
The organization of content under
traditional
often starts with the project itself.
The profecf is selected ﬁjr its func-
tion, cost, interest to t si‘udéﬂi
and other SImilgr reasons. The stu~
dent fhen turns her/his aﬁenhcm to
1ining what Qperahans are re-
quired ?Q produce -the item. Within
the pperations, certain unit pro-

cesses _ 'such as milling, turning and

barlng may, be evident to the stu-
dent. If sufficient study is given to
these ~unit. ﬁracesseg some

EQUFSE-

generullzed ideas (concepts)may be.
forthcoming to the student. If the
student is

heé/she 'may actually ,SEE
relevance of these ::éﬁr:epfs
material areas or produc
tions; but, dof't count.on it. The se-
quehce af events slhfaugh whi:h con-

in -fact .this fnﬁunéfe,
the

fll‘.ll‘lﬂl apprm:n:h uppear in Flgure 1

: and @pemhgns These activities s may
_sidered to be the most efficient way

. tonc;'épfual upproa:h are summnrlz-r
. ed in Figure 2. '

' |- . Praject’ Idermfu:mmn

o o m s

and. |-

project - approach

Bguglasv?me iz an Aszociate Prafessa‘r of In-
"dustrial Technology," University of Neorthern,
lowa, CEdﬁf Falls, lowa 50614

seleiféd EQnEEpfS, unlf processes,

slmply E?EE!’EISEPIEEES if fhuf is con-

to treat certain conceptual areas.*
The sequence of events L'mder the.

The Eom:epfual upprauch is. con-
sidered to be advantageous for the
fcllgwmg reasons: -
rﬁédé’l’sh “are

shauld dECIdE hc;w Em:h unn
can . be 1 most effe:hvely

demcﬁsfrafaé in his Igbnrqfory This [}

activity will lead to a “laundry-list”

-of operations which -indicate ‘the
- types of te
" the student - should be - exposed.

5

1.. Conceptual’ re
- _"% . 51 ( i T . universal. If properly
B A N developed, the models should
Operation gglg;ﬁ@n . be applnﬁﬁble in any muferlal
. Y DR NY ~* area. | . N
% ' . 2. Conceptual models are stable.
Unn F'r . SEIEETIEH . The basic ‘models do. not
: - chﬂnge even ‘though technj-
# I ' ques are t:gmmuﬁlly changing.
CQHCEP; Dlscg\fery 3. Conceptual models uncover i;lll
. .. : alternatives. .
FIGURE 1: TFadmanﬁlAppraﬁch 4. Conceptual models ~simplify
I . the complex. Thus, they shnuld
. 2 ) E also simplify learning. -
The rltEr proposes that fhe se- 5. Conceptual models can be ex-
_quence of events should be revers- plored at any level of
éd "The Eon:epfs which the instruc-- spgcifigiiy; ' - 3 )
or deems to. be~most important in f==—= ——————
f If I,,,,g ,he g@ﬁls gnd nb|ecfives af | Conc p t Selection o

v

‘Unit Process ‘Selection-

Y

Is and-machines to which

L Gpéraﬁén Selection

v

%abgrafcryAchvny _
oduct)' Development

-FIGURE 2: Conceptual Apprcuch

5

*NOTE: The presenfaﬂl‘;n at the 'sympesium

Finally,

laboratory -activities, are

was supplemented with several EIEH’IPIES af

develaped to encampassw the

IaEaramry a

Q

RIC
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1. A ’Gﬂl’lﬁﬂpfuﬂl Madal :fgr Mﬂtﬂrluli ﬁrﬂ:g,s;lng Ta:hnﬂlggy
»  The basic :aniepiuul model as us- o
e ed in the materials- processing . . .
' ’ " ' -‘course af the University of Northern
.lowa is shown in the fallgwmg-
-outline. Examples of some of the ac-’
tivity areas under euch zancepf are
‘also given.- ,
Mﬁfarlal Frg:anlng Ta:hnﬁlagy '
Conceptual Outline . »Lﬁb Activities ’ L
1.0 Separating Processes oL
1.1 Non-chip removal - ° Shearing; punching
1. .2 Chip remgval ] Co '
1.2.7 Mulhple;edge (pmﬁt Circular, bund‘“ iig, und saber saw-
éutﬂng tools = * - ing; multiple tooth wood afid metal
cutting hand tools; milling; wood
. . » shaplng, rauﬂﬁg grinding; sanding;
) 'dﬂl ling.. . -
q. 1.2.2 Single-edge cutting . Metal and wood furnmg. métal
tools T ,,,;Shgp'“g .S SR ,
1.2.3 Kﬁifeeédged tools . . Hgnd plamﬁg, |a|nt|ng, surﬁ;cmg
~1.2.4 Other (ﬁan- Electrial sdisrcharge machining;
’ i‘rudlhannl) pmcessgd . _flamecutting; hot wire cutting

’Farmlng Processes o - o -
2.1 Hai farrmng e . 'Meful ca'sfing. iniéﬁﬁaﬁ‘ Campres-
thsrmafarm:ng[ forging; waad
steam bendiﬁg ' :

=

22 Edld forming " Metdl splnnlng' ‘bench metal and
. o . © sheet metal fafrﬁmg :

3.0 Car’nbiﬁing Processes o ' B e
- 3.1 Cohesion ' nyucetyle{;\{, and ‘spot].
- o welding; solvent cementing
8.2 Ad:hesian I _Brazing; soldering; glueing

3.3 Mechanical fastening = - - Various fasteners related to
o " -assembling various mﬁterials '
- 8.4 Mixing/blending : v(Eggrﬁplez food proces ssin g in-
. dustries) L :
4.0 Conditioning Processes - .~ Heat treating; wood drymg. sfress '
- : : o FEIIE\IIFIQ .
5.0 Finishing Processes » ' . : o
5.1 Surface treatments . - Brushing; buffing; polishing:
abrasive blasting; distressing;
etching; anedizing
5.2 Sub-surface treatments Staining; finishes for penetrating
_5.3 Surface coatings - Liquid coatings; plating
Uy - < : - - o . o — _ _ - — |

ERIC
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1g Elgtad topics are |
miersparsad fhmughguf the treat--
ment of the material processing con-
tepfs as appropriate: :
* 1. Layout.techniges and precision |. -
" measurement
" 2. Metric system’
3. Speeds and feeds
4. -Caotting tool geometry
5. Wood ldenhﬁcghgn and pro-.

perties
6.--Metal identification and p(i:/l!—
perties .
. 7. Plastics |dent|ﬁ§ﬂt|§n and | pn:-_
<" perties -
The model can be expanded to
prawde a 'highér Ievel of spécificify

wnh the area ..of Fnulflple Edgei
(pémf) cutting tools. The sub-
tﬁtegarnes are not totally |nc|u5|ve

of all p ssﬂ:le concepts,
1 1.2 Multlple .edge (pgmf) tutfmg tools .
’ 1.2.1.1. Milling : ' - Summary -

1.2.1.2 Drilling - The traditional project ﬂpprnat‘;h
- 1.2.1.3 Abrading ) can lead to a hit or.miss treatment. of
1.2.1.4 Routing. . -~ important concepts in the identified
1.2.1.5 Broaching N area of study. The writer has at-
: 1.21.6 Filing = - - ‘ . | tempted  to depict- -an" approach
1 1.2.1,7 Sawing : “- I which puts.the primary focus on the
’ - concepts to be studied with prodycts

1.2.1.7:1 Efassém sawing | and- Iubaratary activities be«:gmmg
1.2.1.7.2 Rip'sawing : simply a means-to an end.
1.2.1.7.3 Irregular sawing i The development of courses
. 1.2.1.7.4 Resawing sawing - i around conceptuel models has some
: 1.2.1.7.5 Angular sawing ~ i definite instructional. and educa-
N 1.2,1.7.6 Channel sawing % tional advantages. If used properly,
R of ] this approach ean resultin more ef-
B 1.2.1.7.6.1 Rabbet sawing i fective ‘learning -~with - conceptual | -~~~
B : 1.2.1.7.6.2 Dado sawing | transfer to other areas of study.
1.2.1.7.6.3 Groove Sawing = :
e s e e e e e e ) -—
r'f; o o - o *
LT '
: ¥
- a

ERIC
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Rc:y Shackelfcrd

,s*"\

and- Tra

Introduction
The primary purpose of Symposium
Il is to provide industrial arts con-’

a aus af Eami
Canstruction,
Mdnufacturing-Enterprise,

arts mstructianul
munications,

Processes,

=

Manufacturing- Material
spartﬁhan/l’awer
In keaping with the theme, this
paper. will address the following
questions as they relate to an ip-
troductory course in Munufgcturmg'
Pr@cesses
.-What- is a Munufac‘;turlng Ffa-
_ cess?
2. Whﬁt

ﬁssumptiohs aﬁ‘d/af

tent?
3. What munufu:mrlﬁg E'ﬁSSIfICD-
‘tions and concepts can be used
to. support the

tent structures und tem;her/learner;l

- the selechon of the course con-

study of

location and isolate what is causing

~that change. Identify whether any

'being changed to
f energy, such as
gas to

material: is -
generate a fgri

the burning of ” natural

generate heat. ldentify any energy"

form that is being changed into
another . form of . energy,
mechanical e
a hand-crank generator, or  the
movement of a magnetized iron rod

in a wire cail. Identify if any’energy

" is being converted into an informa-

tion form, i.e., moving a telegraph.
-key to generate dots and dashes, or

converting the sound of a.voice into.
‘electrical

: 2l wave patterns in a
telephaﬁe Ide’ntify ’ﬁﬁy changé af

mﬁfl@r’l, i.e.,

fa the sethng on 1he dluls of a mEtgl

lathe. The changes taking place are
the processes.” (pp 29-33).

e,
nergy into electricity in

Assumptions And lelmﬂnns

wo courses in Munufm:turmg-—

=

ing offered at Eull State Llﬁlversﬂy
One is a required course for all twe-

-and four-year Industrial Technology

majors, and the other is required of
all industrial Arts Teaching majors.

‘Both courses are. introductory ‘in

nature and are prerequisites for dll
courses in material precessing. The
selecflgn 'of EOnfEnf far ihese

10K was

ing processes utilized in these
courses are correct.’
. It was assumed that the study -
of selected material conver-
. sion._processes, guided by the
applicnhan of manufucturlng

-

Manufacturing Processes?. - As the reader considers and processes categories,
- 4. What laboratory activities can | analyzes the explicit and _QPEFE- classifications, and concepts to

be used to rennﬁ;rée clﬁssroam

_tional definitions, it may be useful to’

that-study, would improve the

activity? use the following statements to transfer of underlying process-
What Is A Manufacturing show the ,interrelationships of the ‘ing principles to new and un-
. Process? elements |nc|uded in the definitions. familiar processes,

L

A pracéss may be viewed and
defined in. many ways. For this
and operational definitions will be
used. These deflnnmﬁs are -as
follows: - o

EXPLICIT: "
transmission of materials, energy,

Iacutinn fr:s uﬁ@iher " .
""" “Identify all
: rﬁ_atenqls that afe beir;g changed in
shape, appearance, structure, or

presentation Toedd's (1975) explicit

the <éonversion or.

‘the

Eéy Shackelford is an Associate Professor of

A. manufacturing - process utilizes.
‘materials,
‘machines and/or _humans ‘during.or |

energy, infermatipn,

prior to a manufacturing activity.
Durmg that activity (process) there
‘are three pﬂmury inputs into a
manufacturing process: materials,

o

-energy, and informatien. The out-

conversion, transmission,
and/or transportation of the inputs
potentially results in the conversion
éf rﬁﬁferiﬁls, energy, or iﬁfarrﬁu-

farrﬁﬁtmn ﬂﬁd/ar theimnsp«:rm-

3. It was assumed that the. suc-
v;essful completion of these
__courses would improve student
performance in the material
conversion courses that follow.

and/or information; or”the trans- | puts of a process are a change in would refi course con-
porting of materials, humans, | material, energy, and/or informa- tent,
and/or machines from one physical | tion. The change brought about by L!m!tgﬂgns

limited to thgse pFQ(ZéSSES
utilizing  solid engineering
materials: metallic, polymeric,
and ceramic. :

.industrial Education and Technology, Ball tion igf rﬁﬁtermls humans, or 2. The manufacturi
State Uni vers.ty Muncie, IN 47306 machines. # Sfudléd in the:
— — —_— — -
Az .
;"’ L . 4%
L :

ERIC
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‘ing to
“manvufacturing ~ processes.
conversion processes should be

limited to those processes con-
verting materials.

3. The manufacturing processes’

studied in these course. are
limited to secondary processes’
which transfotm standard
stock into goods. -

Classiflcation And Concepts
Useful In The Study of
. Manufacturing Processes
As indicated, manufacturing pro-
cesses either convert, transmit, or
transport. However, to remain con-
sistent with the stated assumptions

. and limitations, only classifications’

‘and concepts degling with material
conversion will b& discussed in this
section. .

A large number and wide variety |
of materjal conversion processes |-

are practiced by industry. Thes&
might “include: drilling, welding,

~sawing, heat-treating, printing,-cut-

ting, -stapling, bending, ‘pouring,
etk. But this unending list and diver-
sity of material conversion pro-
cesses presents a problem when try-
" study and understand
Which

studied since it would be impossible
to study all existing processes?

_Also, how do we prepare ourselves
and gthers to understand and com-
‘prehend the new processas that will

be developed in the futute?.

_ The study of individual isolated:
material ‘i’réﬁversi’@ﬁ ‘processes “is

sometimes difficult and less re-
wording, because it _tends to em-
phasize the differences among in-
dividual material zgnversia:n., pro:
cesses and fails to point out the
many similarities that exist between
processes. By placing the emphasis
on the learning of facts the process
is “endless, "many times nen-
transferrable, and the rewards less
than fulfilling. _

_ A more promising method for the
study of material conversion pro-
cesses’ is "in the study of the
categories, classifications énd/@r

‘concepts of material conversion,

Manufacturing processes, as shown
in. Figure 1, fall into"two general

cafegories ; of operafions:
_ primary, and (2) secondary.

‘cesses which remove the material

-elude: reduction of iron ore inte

‘raw or basic materials used in the

- materials. Examples, includ

vestment casting, riveting, etc.

)

'Primary operations are those pro-
from its nafural state, Examples in-

iron,- sea water into magnesium,
and- synthetic chemicals into
plastics. Such operations supply the

monufacture of other products.
Secondary operations are those
processes which relate to the actual
manufacturing - materia '
processes applied.

ing, case hardening, dieformiing, in-

Conversion Classiflcations:
A useful teel in.the study of
manufacturing secondary processes

is the use of material processing

classifications. These classifications.

are useful in that they provide a
~system or means of grouping for

studying the many diverse manufac-
conversion - pro-.

turing material

cesses. The ‘classification system

utilized at

classifies various :
cesses into the following areas:

1. Casting, the process whereby

" the  désired material is

prepared in the form of a liquid

.and then intreduced inte a

-. previously prepared cavity of

proper design.. The material is

solidified in the cavity before
being extracted. :

2. Molding, the process of

©  changing the size and/er

-shape of a material by forcing

a pliable, semi-solid, and/or

powdered material inte a

prepared cavity.

aﬁ

Ball State University |-
materials pro-.

RAW MATERIALS |

CERAMIC

converfed into

~[inpusTRIAL

PRIMARY 'PROCESSING

—

'SECONDARY  PROCESSING

[ FinisHED

“PRoDUCT |

' Figure 1—MATERIAL

PROCESSING MODEL
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4

a1




Q

ERIC

Aruitoxt provided by Eic:

‘product.

tion of materials, (3) contour

Farmh‘lg. the. pra:ess of
changing the size and/er
’shﬁé but not . the ‘material
volume, of a material (part) by
the application of.a
ween the yield palnf ﬁnd “the
~ fracture point.

4. Separating, the pFQEESS of

removing material from a base

_material for the purpose of
"changing the size, shape
and/or surface finish of the
base material.
_Conditioning, the prat:ess c;f
changing - the mechanical
“and/or physical properties of a
material usually by the ap»
plication of heat, mechanical
stress, and/or chemical or
E'éﬁfﬂ?fﬁﬁgﬂeﬁﬂ action.

i

semi- permanenily and/or per-
mcnemly fastening two or

o
D
-
W
]
E’J
E
X

mere - materials -and/er parts-|--

together.

Finishing, the process of
treating a base material for
. .the purpose of protecting
" and/er beautifying that base

:4\

‘material. (Wright and Jensen,

1976, pp 28-86)

The function and npplltafn‘;ﬁ of
each of these manufﬁtfurlng
classification will be dnscus,,d i
more detail later in this paper.

Conversion Concepts _'
" The usé of concepts to IdEﬁ’fQ

=3

and decribe the many similarities.

existing in all material conversion
processes is helpful when examin-
ing .- individual . processes and/or
comparing processes from different
material conversion classifications.
The " material. conversion concep?
chosen for.this purpose consists of
four sub- fafééariés These
c:afegc;me can be used to des
t:lpphed to a- rcw¥m312
moves towards becoming a fiﬁishéd
These identified i

convérsion sub-tategori
(1) separation of materia

-
=
m
3
o
for
]
=
&
o
]

o |
<,
w
-
T
ﬂ

S
=
]
el
m
o
e
i
w

of materials, and (4) intern
of materials. (Todd et.al., ], :
The application of this concept as

force bef- )

the process - of

Sub-

an underlying principl idy
of. manufacturing prm:essez !s im--
portant because of the proven abili-.
ty of é@néepfs? support the
irgnsfer of learnifg. (Travie, 1967, p

260) But,: ‘before the reader’ passes

judgment as to Whether off not these
four sub-categories are conceptual
in nafure or-to their ability to sup-
port the study of manufacturing pro-
cesses, the author would ask the

. reader to first consider the following

definitions of each sub- -category:
1. Separation of Materials
.Separation processes changes
= a material by removing
material frfom a base or’parent
material for the -purpose of
chariging. the size, shape,
matérial, volume, and/or sur-
face finish of the base material
y: "

g

a wedge cutting action witlke:
-no'loss of material: shear-
- ing,, slicing, dicing, ete.,
b.. the removal of mdterial by
a wedge cutting - action
resulting in a chip (chip hav-.
ing no immediate produc-
tien value): sawing, milling,
jointing, etc. .
the . removal of material
without using conventional

o

" mfachining forces ‘(wedge):
etching, EDM, -eleciron
beam, etc. o

" 2. Addition of Materials = =
Addition processes change

materials by-'eembining
--materials - semi-permanently
and/or permanently by bon-
ding (adhesion or cohesion),
mechanical fastening, mixing, .
magnetism, rjnd/ar co-curing
(ex. fiberglass). o -
' 3. Contour Change af_Mc:iérials
- Contour processes change o
base material's shape but not
the material's veolume. . Ex-
amples of contour processes
include: casting concrete “or
jello into a form or mold, form-
ing steel or pie dough by roll-
= .’ing or molding plastics.
-4. Internal Change of Materials
. Internal processes change a

‘a. the removal of material by

and/or

r the pur-,
- pose of » changing ‘the
material’s, éhﬁracfensﬂts (ex.
~physical, methﬁnn‘:al " etc.).
There are four generul types of

"~ internal material conversion:

t:hemlcal sfrutfure f

a. Thermal: heat - treating,
cooking, efc.

b. Chemical: alloying, adding
~'baking soda to a'cake mix,
etc. ’ : e

€. Elécrirgmag netic:

“‘magnetism, inductioen
_heating, etc. :
d. Mechanicale all typés of

.work hardening. -
As 1h3 reader wnll note, many of
“in the sub-
were -- heme
t:r:t;kmg pratessgs, This was done
intentionally -to emphasize the
potential streagth of the: coricept.
For if the concept is valid, it should-

be appliégble to any r’ngiériﬁl con-

dustry, . harﬁe cmmkmg, rﬁedn‘:me ar
hair styling. .

The application of the material
conversion cencept and classifica-
tions to the sfudy of manufacturing-
material processing may be best

‘described by giving a brief descrip-

tion of the course. organization at .
Ball State Unjversity. :
The course is designed to include
units on all major classifications of:
material conversion. Each unit as

seen in Figure 2; is made up of three

components: an introduction, a

_period of process application and a-

review. The introduction is designed
to a:quamf the learner with: )
. The process classification,

The material cenversion con-
cepts and major components
which ‘make up the process
classification, and ,
3, The procedures and practices
used in selected manufact

mg processes or aperahnns&n

-

The application phase is designed
to provide "hands-on” experiences:
in as many prachc:nl applicatior
the process classification <“Onder

study as possible.-




INTRODUCTION

ELIF

: B APPLICATION CASTING

I I e REVIEW

: MOLD PREPARATION |
. PRAEPABING MATERIALE
. INTAODUCING MATERIALS
. SOLIDIFYING MATERIALS |
EXTRACTING CASTINGS

e

PERMANENT .
MOLD
‘CASTING

- : " Figure 2—TEACHING MODEL

sele:fad to suppgﬁ 1he sfudy t:f
moterial . conversion by usmg 1he
following criteria;
1. Usable—the ldenhfled pr:u:ess
_can be successfully performed
by. the identified. population
‘with minimal lecture/
demonstration time related solely to.
that particular process, :
2. Flexible—the identified pre-
" “cess can have its variables
(components and/or pro-
thus
allowing the alternative out-
comes to the studied.
3. Comprehensive—the iden-
» tified process reinforces the
material conversion concepts
and  components, and is’
representative ©of the material .
conversion processes sele:fad
for study. :

cedures) ‘easily “altered,

-The maférial
esses to be d|5cussed in ihe next
ection meets these criteria and will *
help answer the- fourth-and final
‘question of, “What laboratory .ac-
- tivities can be used to remfarce

M ﬂ\

- The review phﬁse summarizes the
SIﬁ'II'ﬂI" ies and differences ﬂmang
the processes which make up the
classifications under study. Students

'are encouraged to share and com-

phase,

" The increased learner awarenes
and understanding of the uppllt§=
- | tion processes (laboratory activities)
and to reinforce the
content, the learne

each applicaiton activity performed.
Each laboratory observation sheét,

sections. ‘

. The first. section requires the
learner to identify the process and
the major industrial, social,
economic advantages and disadvan-
tages of the identified process. The
first section also requires the stu-
dent to identify and describe the

cond section: requires the learner to

learner "to -

pare experiences and ‘understand-
ings gained durlng 1he ﬁpplicgfmn'

asks

infrcducﬁan- describe, .and explain any possible

laberatery obser\rahnn sheef far-

(see Figures 3-6) contains four major’

and |

material(s) being converted. The se-

identify and describe the major com-
ponents of each process. The third
section, (see Figure 7) requires the

overall conceptual processes
(separation, addition, contouring,
and/or intérnal changes) that took

place during the material’'s conver-,

sion. The fourth and: last section of
the laboratory . observation  sheet
thé~ learner.-to - -identify,
defects that may be evident-in the
proeduct produced during. the iden-

‘tified application process.

Application processes are
selected to.maximize and reinforce
the concepts and classification corp-
ponents discussed - during the in-
froducfion ‘and review stages.

" However, many material conversion

processes are not campﬁﬂble wn‘h a
facility des ippo
muliiéfunt‘;ilén

gnd lnnovahve

Manufacturing Materials and Pro-
.cesses,
~laboratory activities .

~Therefore,
should be

Laboratory.

-list and describe the

classroom, acitivity?” -
“Salection of Laboratory

. Activities
The selection of usable, flexible,
and comprehensive laboratory ac-
tivities to support the study of
.material conversion is an important
. step in the curriculum development
“process. However, if the primary ob-
_jective or goal is the teaching of
‘material conversion concepts, then
_ almost.any. available process can be
utilized. Some processes will of
course be more powerful in their
"ability to be used to reinforce the
similarities and underlying
prinicples of material conversion,
. but in this instance 1hESE;§Iﬁ‘!I|Er|fIES
and“underlying principles are the
important factors;. not the teaching
“of the related facts and skills of one
isolated process. Thus, if a given
teaching/learning. environment is
*limited in sizé and/or available pro-
cesses, this does not necessarily |
hdve to limit the success of the |

course or prﬂgrﬁrﬁ,
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- during the material;

-10.

material.

_ version and HQTE the steps you fgliawed in peﬁﬁrmlmg fhe pra—'_
cess. This can best be aﬁcampllshed by da;:r!bing how the
process affects the material,
‘and/or whuf the process dna: to the mufarlul.

8. Llst and. dascnbe EJ of the ADDlTIGH pracesses thﬁf
can\rersu:n

...9. List and’ descrlbe all of the CONTOUR prgtesses that- ‘h‘;n;k place.-
- during the maiengl s conversion. &

List and dés&:be all of the - SEFAEATIDH pr
plgt‘;e duﬂng the mgterlal 5 Eonversmn

(how the process work

k place
s

,tno‘

1Y

sses that took

' Figure 7—DESCRIPTION OF CONCEPTS AND PROCESSED MATERIAL
(These questions are included_wﬁ}h ééchﬁAﬂﬂl'y’si%ShEéf)

ials and Pro-
Ball State

the design of the Mat
cesses ‘Laboratory at

Wniversity, it was determined that
the addition. of “limited size"” to the

selection criteria wolld
and improve

process
facilitate

critefia also greatly increased the
overall flexibility of the Materials
and Processes. Laberatory, and
created what we refer to as table-
top preceéssing. In this instance,
table top proecessing hﬁvmg the con-

-notation. that all application pro-

the -
laboratory comprehensiveness. The

| ‘standard Iubarcfcry iéble
taps‘ Then, upon tcmplehc&n of the
activity, thein

-and supplles;' are Eapable of bemg
‘store

. .acessing tables.
Some of the table- -top Gpphcqhoﬁ

processes selected for use include:

sand casting, shell ‘mold_casting,

forging, permanent mold_casting, -
blanking, spinning, flexiblé die fér—-

ming, shearing, ~_
mechanical and adhesion fasteni
explosion forming,

béén sus:ces‘sful but iha raad to an

4 |rnpraved curriculum is easﬂy paved
~“j~by |rﬁprnved cammunu:um:ns aﬁd

Tadd Ra V.tﬂd Theary r;md madél bmldmg in
1ezhnalagy Jaurnal of Epsilu:n Pi Tau, ll,

: f:rk Mncmllhnn 19&7 B :;,4 R
“Themas and Jensgﬁ Tharnc:s R

lng Sauth Holland, Iinois:
ilicox, 1976 :
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Energy U il:zahcn Technology

: BenmsR Mueller

An essential area of Technology
Edu;ﬂhorr is the study of how: in-

‘org

gfudems abauf ‘the applications of
. energy utilization in our industrial
society. These approaches must in-
- ElUdE SEVETE' common Elemen‘ts.

2. 1he mdusfrml applu;uhans of:
: fhns harnessmg af EﬁEng ﬂnd .

thmugh hnnds 1. 'Inbarﬁtary €x
periences in which students ngGFﬁE
_directly involved in the learni
:cess, have an appgrmnny to explore

prEhéﬂSan of our industrial society.

- this

- desirable to. dwude the 'study of in-

<dustrial production into at least two’

elements. Often, the commeon divi-
’slgns of Mgnufﬁctunng ‘and Con-

struttion are used. fo provide a

workable organizational scheme for
instruction. When industrial
‘technology is taught, whether in a
single Production course, or in dif-
feFEﬁfmed Manufacturing and. Con:
struction courses, it is assumed that
“a number of supportive areas are in-
cluded. These supportive areas are
Cﬂmmumcahanl Technology,
'Traﬁspdﬁanan Technology,

nergy Utilization Technology. -
There have been proposals for
Téchnglagy Edu::cman Whl::h isolate

and’

munications, Transporta
Energy Uﬁlizmnan, and teach them
as separate course—almost in” a.
vacuum. This is not only a disservice
to the students, but violates the

tion. provudesnppartunmes for
students to tamprehend and in-
teract with our entire industrial
society.  When Communications,
Transportation, und Energy Utiliza-
n are tﬁughgi: they must always be

Mt;nufactup

semester, or year Igng, Eaurses in

“assumption that Technolgy Educa-.

- appiitaﬁans :

ter:hn@h:gy, and-grow in their com- o

= The Illinois Plan
- for Industrial Education

THE STUBY OF B :
. ENERGY ULITIZATION ) 1 )
. - Curriculum for the study of i dvan 1 )
- - y Ad@“??ﬁ" : o- E. Gode PREPARING for
=] dustrial technology may be organiz- Technical . L s Lifa in -
= ‘Btudias Fragrarﬁs N e 4 eeci i
ed in a number of ways depending ) H . . An Industrial
-- | on the needs of the school and the ii -1 Society
-+ students, -the time allocated to the 11 — —
‘study, and the educational ex- : : industrial Systems: : Becoming
7 periences preceding and following | i .Gﬂfﬂgﬂ'ﬁ'%?ﬁ@“; : ORIENTED to
# | this study. The essential elements of | 10 =nergy tndustry . |
T T T T Tl Rt AR R SE - - Production S - - - -- -
| industrial technology may:be taught : L Transportation
 under the organizational strurture: I
of d course titled Preduction, which:| — — )
A - 8 : ] EXPLORING -«
may be either a'one semester or’a 7 C o Industry
i At th I ’ - Exploring Industry indusiry
one yeqr offering. At that time, a <] And iz - -
-elements of industrial production: " Technologies i
technical processes, industrial ap- 5 .
plications, societal impact, 4 : Becoming
" managerial organization, .and per- 3. o ARE
nanageri 7 i 4 per- 2 - » of Industry
sonnel requirements, are presented 1 l!éduzt_"‘él :
= . - oo i . _ . L] 4 tudies -
] in, Dr_ggnlzed_ Ial;;t:ratgry ex- K Units _ ] - -
periences. Often it is feasible and _ . " PROGRAM
: ' -GRADE LEVEL EMPHASIS
Flgure TSILLINDIS PLAN FOR INDUSTRIA E DUCATION
. 63

Q

ERIC

Aruitoxt provided by Eic:

.



E

Commumications,
| tion, and_ Transporatation may not

‘be taught. On the confrary, as we
provide extensive, in depth learning
experiences in Technology Educa-
fion, 3
of Production. be divided
manageable units. Only on the most
basic level, can dll the factors in-
volved in-industrial production be
offered in one or - two - course
(Manufacturing and Construction). A

into

detailed, specitic
certain  areas of Industrial
Technology ‘must be provided.” At
this. level, the surriculum is usually

divided into three or four é' urses.
One Course is often titled P ad
Frq,duiflﬁﬂ Tec' )
is not on fhe

tien, or
Here the. emphasis”
"overall, - global
jer:hﬁ_@lagy,
primarily upon. the tools
materials which are. used .in. in-
dustrial production,” and | the
managerial otganizational schemes
which allow peaple to partake in the
production -process. Other courses

and

munications Technalcgy, Transpor-
tation Technology, and often,
Energy Utilizatian Technology. *-

“The' term Energy Utilization, is
proposed to include all instruction

converted, and utilized in i

area of study thar such ferr
energy,’ pt:wEr ~or energy and
power; and will be used in place of
these other terms.

S5ome authors ﬁrgue that E
Utilization, being a supportive ar
-of industrial preduction, be subsum-
ed _under, Production,  and’ that
TEthnalagy Educaiion consist of

tions, and Trﬂnsparfmu:n Energy
Utilization is often excluded as be-
ing a separate curriculum entity. An
example of this is the work done in
the Jackson's Mill industrial Arts
Curriculum Theory (Snyder and
Hales, no date). Here we see Energy

Energy, Utiliza-

it is essential that the element.

point is quickly reached in émde:ﬂ:t’s'
learning - experience where very |
instruction about |

al, ‘Gestgldt view ‘of,
bt emphasis is placed

Utilization excluded as o separate

Mourse af 'sfu'dy, Euf ihé ess

présemed fhraughnuf fhe stu dy @f .
b .

Industrial Technology, throug
duction, Eamunn:r:hans

Transportation. . ,
_An example 6f curriculum
development . which includes
- study of Energy Utilization as essen-
tial.element is the lllinois Plan for IA-
dusfnal Edu::ﬁhan (Laepp, Jones

for the Klndéf_gEﬂEn thrgugh adult”

levels. Figure 1 describes the
organization of the lllinois Plan for
lndustrlgl Educafn:m. On
elementary school level, units . of
varying length are incorporated into

the standard curriculum of ‘a self-

contained classroom. At-the junior
_high school level, courses under the
broad category, Explori
Jand its Technologies, -will~ be - of-
fered At fhe Iawer senior hlgh

the

1he.-_

g lndustrles T

dusfrlal technclﬂgy mclude Energy’.

I_Jf_!l'g;ﬁ::ﬁ as a sglf-contained
- course with equal emphasis with the
_other elements of Transportation,

" Communication, and Production.

ENERGY
. UTILIZATION MODELS'
= 'Now that the term Energy Utiliza-

| tion has been defined, and its ap-

:plication described, it is .necessary"
to Icc‘;k at.'how curriculum can be-
the study of how in-
es- energy to produce.
There are a -

“dustry util
g@cds ‘and  services..
- nUMo

each- with signhificant
fy .One area in which there:
proposals is the taxomeny

: forms of energy which are to

ded in - this  curriculum.

offered at this level iinclude, Com-

about how energy is hgr’ﬁéssed-»

applications. This term is more ‘ap-

| proprigte’ and’ des;:rlphve Qf fhe"‘

courses in F’rgduc:hgn Communica-

: Sysferﬁs
Sygfem
Sysfern and Transportation System.
Here we
presented as a one-sémaester course
- providing opporttunities for students

to learn about this essential area of

industry. At the ‘advanced high
school/adult level,
take offerings’ in -
Technical Studies, and/ar ‘tradition
industrial vecational courses.

"The lllinois Plan for. Im;fff trial
Education pravndes an example of
‘how a.course in Eﬂergy Llhhiﬁ't,én
may be |ncarpgrafé6

F'rcnduchan'

'see Energy Utilization .

“students may:
Advanced

forms of energy They are: hydm
gravitational, geothermo, solar,
renﬂ‘{:leur and fossil. On the other
.hand, Schwaller (1980, p.p. 9-10)
. identifies 10 forms of energy for
study. Schwaller's forms of energy.
are: therﬁitgi'- ﬁ:ssil thermo,
‘kinefic, potential, gravitational, -
nuclear, 5:::undi md!anfi and elec-
‘trical. He later combined kfﬁef -,
potential und gravnghangl f
energy ca

mechnmcql

m?b 'g- ;
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' -System is further duv;ded into con-

— ) Engrg; ||
Energy Extraction/ S . Utilization, -
Harnessing - Enargy B '
) » Canversion | — :
: . : - "Energy Loss/.
" Recovery ' |
F gure 3=ILLINGIS ENERGY LITILIZATIEDN FLQW CHART"

‘are: nuclear, chemiéali
and heui/hghf
There are a number of argﬁnnzg-v
tional models which can be used to
describe the industrial utilization of
energy. Two of these models will be
| selected for presentation here. The
first model was developed by Bre for
fhé lowa Iindustrial Arts Handbook,
1978 (p:13).” This * model is”
presam‘ed in Figure 2. Here we see
‘the major, divisions: mpuf process-
ing, output, and lass, Precessing,. in
this Generalized Basic Power

méghaﬁizal,

version and transmission. In this-
“flow chart, energy input is process-
Ed fhrgugﬁ fhe Sféps of caﬁverSmn
aufpuf Bro has accaunfed for.
energy losses at every sfep in fhls
flow t:hgrt,

-The "-Industrial
Education (L@epp Jaﬁes Mueller,

in the’ Energy _Ufilizaﬁan flgw c:iﬁu:ri
as being energy extraction/harness-
‘ing.. After the energy has been.
‘version, energy is -either utilized,
lost, and/or recoveréd. . Feedback

. loops identify the loss that can oceur-

harnessed it is converted. After con-

through the model and the fact that

,neﬁher CFEﬂfEd nor destrayed (fhe

law of conservation of energy) and
that the form of .enérgy can be

.changed "as it cycles fhrough ‘this

flow chart.

The |lllincis Plan prpvidesa-—-

| ‘workable ' definition of the term
"Energy Utilization, and a.flow chart’

describing the . changes that take’
place in the processing of energy.
' ENERGY UTILIZATION'
- CURRICULUM DEVELOPMENT
It-is now important to present a

.method by which Energy Utilization
“eurrievlar materials may be organiz-
"ed. Figure 4 shows the Energy |
_Utilization mgdel for the llliriois Plan

‘for Industrial  Education (Loepp;
Jones, Mueller White, 1981) The
four rnun:r dl\nsmns -of this cur-

e ] [/} | Energy . Utilization S

re:ycied through -the conversion

White, 1981) identifies the flrsf step

shgwmg that energy’ is

process. This model is a r;l?sed locp.

system,
”, - \
Résaur;gs ) [ g \
Nuclear ChEl’nlEEl Mechanical Heat/Light
- Short-Life — Coal . | Wind ITE\::IQF ‘
" Isotopes il — Water A Geothermal
' — Wood Animal - ST
— Long-Life — Natural 'y
Isotopes” E Gas '
— Reactive
Chemicals

‘Figure 5—RESOURCE MODEL

-Teghﬁi’zal industrial “Téfhnclagiérzl
Resources Processes Applicahans ) lmp‘uc:t
Figure 4—ENERGY UT!LEZATIQN MODEL -
‘energy which is recovered can be | riculum development - model are

Resources, Technical* F'rgt:essesg In-
dustrial Application,” and’
Technolegical Impact. Each of these
maijor divisions are further dIVIdEd

‘as follows:

RESOURCES is arganlzed into the
four forms of energy: nuclear,
{’cherﬁn:al mechcmn:al and
_ heat/light.
. 'TECHNICAL PROCESSES is divided
"ihto  conversion/control;
" transmission, and storage.
[INDUSTRIAL APPLICATION con-
-.sists of warming/cooling,
_ lighting, and prapeﬂmg _
"~ 'TECHNOLOGICAL . IMPACT
cludes two - types of impacts:
_. social and envirenmental,
: 'ny organizing curriculum -around.

in-.

these major divisions students will
» gain an understanding of th

inté Energy Utilization, the methods

. .\,}
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- Technical Processes

Di ir réc:t

= Stﬂdfill- Elecfncny

= _Wiﬁd —&=Electricity
- Water—#= Electricity -

- Geothermo —= Electricity

Coal = Oil lfll- Heat—#= Electricity
- Oil —_ Heat —#=Mechanical
— Nuclear —# Heat — Electricity

— Light-

L Animal = Electricity
- Wood =—#Heat
— Coal —-Heat
— Qil —=Heat
nght —=Heat
= Light==s=Electricity
-~ Mechanical —#=Electricity

: _ _ I _ . -
— - r —
[ Conversian/ Control I . 7Traﬁsmis§iaﬁ
N Indlrec:t '7 ) )
EnaliEHEuf—lﬁ EIEEIFn:liy s -} Electricity Chemical

Heat _ — Capacitive
. Mechanical ' —-Thermo
' - L. Mechanical
- N

Figure 6—TECHNICAL PROCESSES MODEL

plications and the lrﬁpa:t Qf Energy
Llhllzahan

- Figure -5 gives- a- more - detailed
subdivision of the Resources section

Here we see thot-nuclear is divided
into short life and long life isotopes.

sources of coal, oil,
-gas ~‘and reacfive chemicals.
-Méchanical energy can be subdivid-
ed into wind, water, and animal.
The two divisions of heﬁf/lnghi dre
salur and geatherma

The three subdivisions of
technical processes can be further
refined. Conversion/cdntrol can be
divided into ‘direct and indirect
‘methcds As Figufé 6 shaws

'CﬂﬂVEl‘SlQﬁ techmques frarn one

form of energy described are the

hégt, I!ghf

EﬁiEEL
in; forms of chemical,
thermo or mechanical.

There are three organizers for in-
dustrial application of energy. These
are described in Figure 7. They in-
clude warming/cooling which' may
be further divided intc a
ing/réfrigerﬁﬁon and heahng The

capacitive,

of Energy Utilization, and the ap-
'apphﬁghgns of propéllmg are in the
field of
-mecﬁﬁmcal motion:-

of the Energy Utilization Model.

Chémieal is further divided into the
wood, natural

fhé ’

‘form of energy to another. The last !The more SPEEIfIC dIVISIQnS of the

cent -gaseous, and arc. Finally, the

-transportation and
Figure 8 descﬂbes sau‘;lefal ﬁnd
environmental technolegical impact-
brought about by the industrtial use
‘of energy. Several societal |rﬁpa:ts »
are in the areas of Transpertation,
Communication, Production; Con-
servation, and. Invention. The en-
-vironmental consideration includes:
conservation of expendable natural
resources, the efficient conservation
of energy, the control of hazards
'and the efféf;t'upén poliuﬁéﬁ, both

‘in space.
. This méde| gives a camplete

-tion - and 'pérrﬁns exteﬁswe eur- .

riculum dewelgprﬁenf in this field.

~They- are ‘rather,
-which may be  presented to the
students and anESflgﬁfEd in ihls

is necessary to
‘'model may be used in developing in-

model are not intended to be view-
ed as being totally inclusive and

represenfuhve of all possible topics.

study.

‘By using this currir:ulurn model,
the field of Energy Utilization may
be orggmzed in a logical manner

and. eurriculum maoterials - may._ be

developed which witl provide mean-

mgful experiences for the sfudenf
’ Procedures
Now that the
ment model has

curriculum develo-
been presented, it
decribe how -this

structional material for the study of

Energy Utilization. There .are two

rules which must be followed.in-ap---
plying this medel te curriculum

: developmenf They are:

~ones fhai Egﬁ' be. used in iﬁdusfriﬁl_ ,

,qnd»
Energy may be stored .

‘ndition-

Warming/ Coeling VL-ighting Propelling
L— Air Conditioning/ — Incandescent t Transportation
Refrigeration Guaseous ’ Mechanical
. L— Arc "Motion
= Héuilﬁg .
Figure 7=INDLISTRIAL APPLICATION MODEL

3 —_
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‘suggested -areas |- -




Tachnological Impact

*Frcduchan

— Conservation

— Invention

Eﬁ\tiranmeﬁml

— Conservation of Expéndgble .
Natural Resources

— Efficient Conservation .of
Energy ’

— Control of Hazards

— Fﬁi"uﬁéﬁ

Flgare E_TECHNDLGGICAL IMPACT MGDE '

p d by thelllinois Pla
in

'Utilization in our in

1. the 'deyélnper Arna'y 7

“ anywhere in the model when

selecting mgfenﬁls for |nsirué-
tion, - :

_ 2. all four divisions af the madei

(RESQUFEES -

must be inzluded in every unit

“of instruction. RN
It is critical that thesa two rules be
followed. The first gives flexibility to

start.

ihéﬁﬁurricuium de’{reicper and the

sec:and ensures. ﬂ"njf fhe sfudem‘s

of the pen‘menf areas ﬁ;und in 5\‘udy
of Energy Utilization. - -

The study of Energy Utilization as
o separate -curricular- offering -in
Technology Education is of vital im-

‘portance to the undersfﬁndmg of

how energy is hg;mesgd! con-
verted, and used. Materials for use

_in the classroom can be developed

n g \‘he ::urrn;ulum mcdel pr@-
n and follow- -
g thé procedural rules associated
h this- model. The end result’ ‘will®
bE meﬁnlngful Educnhnnnl - @X=

by u

cu:hvely reﬂecf fhe rcle af EﬁEI‘QY
trial sn:iety
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For Industrial Educators
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| titeratire
) ,tﬁ:nsparfﬁhcn

‘In recent years_our professional.

literature has been filled with many

fine. suggestions .dealing- with cur--
‘riculum analysis. With the coming of

the energy'cnsns_[nuch has been said
‘about

-energy technology.
literature. in industrial .education in-

'dlcates a canﬂnued mferesf in _all

,,,,, in-

cludmg trgﬁspaffatmn, Euf over 1he
past ‘ten yedrs  very le in the

This writing is an aﬁempf to up-
dme -information -in transportation
téchnology, and specifically deal
with transportation as related te in-
dustrial technelogy rather
technology in general. K
_ A'number of activites are possible
in the areas of land, sea, and air
transportation. Many of these ac-
tivities appeared in our literature of

| the early 1970'4 and before. the
energy crisis of 1973, Therefore, the-

purpose of this paper is to fill in the
voids of the last few years and make
suggestions concerning some

specific applications to industry. =

Three categories were addressed.

| First, transportation in industry, ang

secondly, the medes of tFﬁnsparfﬂ=
tion related both to industry as well
as the private sector of society. Last,
details of the mass transit prablems
are presented. .
Transportation ln lﬂdusfry
The Natienal Council .of ‘Physical
Distribution Management -(1978)
defines physical distribution as
follows: “Physical distribution
management is the term describing

- process
The

deals ~ with Eénféﬁf ‘in | selec

than’
o ‘seems to

' plﬁEE ut

Robert Eﬁakse’y is a Professor of Indusirial
Technology at Indiana 5tate Unwersafy Terre
Haute, lndlﬂna

‘the mfegrﬁhfm ‘of two or more ac-

fl\fifies far fhe purpase af pluﬁnlng,

.mventaryi and. flnlshed

gnnds frarﬁ paiﬁf x:f f_\rigin to pn:irif of

" be. Iifﬁitéd fa Eusmmer SEWICE de—-

rnaﬁd fGFEEESHﬁg parfs anr;l service

return goods handling, salvnge and
scrap disposal, traffic and transpor-
1c:mr;m and warehousing and
age (Boxersox;1978,p 6).
Lagisﬂ;s ' :
The basic: objective of logistics
" e that of delivering finish-
ed |nventary and material assort-
ments, Iﬂ_t:t:i‘i‘ét:f guantities, WhE—_l‘l

.required, in usable condition, to the

location -where needed, at the
lowest possible total cost. Logistical
I‘ﬁﬁﬁﬁgéménf r vides time and

~‘'While fhe ini:

ﬁlcms is to carry out
logistical ” Dperahans Bow
suggests three bgsu: t:afegar 35 of:
“(1) physic

materials management, and (§) in-

ternal inventory transfer (Boxersox, -
1978, p 121). Physical distribution is-

concerned with movement of prag-
duct to consumers.. Materials
mﬁnﬁgerﬁeﬁi is concerned with pro-

,,,,,, and movement of
materials, parts, and finished inven-
tory. frem points of purchase to

‘manufacturing or .assembly plants,
warehouse, or retail stores. Internal

inventory transfer concerns these
activities necessary to control the
flow between stages of manufactur-

ing and the initial movement. of

in-.

\ pracuremem Pﬂﬁkﬁg ng, |

‘transportation,

s+ ation of all fune-

“side”

rETﬁI' sales auflefs’ :

- Logistical coordination has grown
through the 1970's to a high level of
sophistication. In large part this was

'.bﬂ;ughf about by the recessions we
-have experienced. during the last

eight-years. The inability to retain a
|ﬁr§§ wark fgﬂ:e ndustry; and the
ES of 1973 pointed

pgﬁkgge

hgndlé
“and service pro-

mater!glé,
warehouse, ship,
ducts. Many ‘computer.

programs

~have been developed to help solve

the Fm:mr:g ement prﬁbléﬁ"ls to pro-

'vnde roper t:aardmﬁhon of all these-

both internal and
external. The process of transporta-

'fn:m as applied to industry is con-
_ EEI‘TIECI wnh 1hc;

f m:hans requnr!:

.und '
A "in-
the plant that moves raw
materials from receiving point to
shipping point.. External transporta-
tion is concerned with theseé func-
tions outside the plant from point of
storage  or shipping to retail

internal,
external, meaning the function

genarﬁl cgtega"' of

-marketing, as shown in Figure 1,

] Warehousing

In so far as logistics are concern-
ed, .most ‘industries aré basically
concérned with only  activities
centered around warehousing and |
order 5E|EE1’II‘IQ processes. Internal
plant transport is a function of
manufacturing management. Since..

Q
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Infernal

)

Flow L l’\le}nal inventery Flow
R i —
ot
— ' Physical Distribution’  ~ F1-° - L
" Cansurner - —— ’ S ; *Eﬁ
- Sales — Order Picking — Storage .
o ] External

\: T S
BY . o i

" Figure 1--INTERNAL AND EXTERNAL INDUSTRIAL TRANSPORTATION

.of

“where the equnpment is comimion fo

fnndufe such fu

- automated -

as p@ssible by subsﬁfuﬁﬁg x:npiifcil

the flow of raw materials must be
accommodated by technical
transport.” equipment, " it. is  ap-
propriate to deal with both Elemenfs

both.

.. Regarding the raw material flow,.
it may be necessary to accom-
flﬂnﬁ as:

.'Input to’ storage, and fram

storage to— .

. Preliminary fabrication, to—
. First production, to—

First machinery (if applicable)
Yo Eoc

Second machinery, third, ete.,

6. Parts inspection to—

7. Sub assembly to—-

8. Final inspection to—

9. Packaging, to—
10. Warehouse, to— =~
11. Shipping platfarm, to—
12. Vehicle loading. (Hurdle,

i9s1, p258)

’ F_w N

Material Handling
ost handling systems are
classified as mechanized or
ufarﬁafed A cambincxfian t:sf Iubar

in mEChQI’IIZEd systems _ In contast;
systems attempt to
minimize the labor involved as much

1978 p 185)
For. Equnpmem used whefher in

“types-

“materials * found

_such activity is

handling raw - materials flow or

finished goods, there are common
of mechanized -equipment
with  which. industrial education
sfudenfs should become familiar.
Conveyors are “quite common and
take . severnl “forms“such as either
rollers, wheels, belts or hooks, The'
wheel type is most often’used in cir-
cular or curved plant layouts, while
rollers are applicable in straight line
functions. These two systems re-
quire inpuf force for éperation. Belfs
provide flat surfaces for materials or
parts and usually are motor driven
at a constant speed. Chain: hooks
are used to convey heavy or odd
shape part and are motor driven.
Chain hooks usually apercxte frnrn
overhead.

it is not difficult for s
build such equipment frenvstandard
d - in- ‘most - school
laboratories. Students should be
alleowed to design a handling
system, build ‘and operate the
system-and measure its efficiency. If
the industrial education program in-
cludes equipment where a simple
product may be manufactured,
sfudents could build a system to fit.
that manufacturing operation. I
not available,
simulate a process by disassembling
some available product and permit
the students to design and operate a
system of handling the sub parts for
the purpose of assembly.

The students shobld consider the

1 'denfs to

{following design aspects:

-Additional

“with - _
_Wherever possible, let grayity pro-

le,ﬁ’I,

1 _]ﬁ.;-Nt:fure of needing ‘.
“ transported. _—
2. Shortest passible tra\g.ei‘
" distance. : :
‘3. Increase of deérease . speed
pasabllmes

nvuilabla
5. Location of raw muteruﬂl
parts, and final storage.
6. Sufefy of handling wnh
- ° minimum of waste or spmluge,
In the design. of such a system,
sfudenfs should deal with the type

sub-

motive force Tregquired,
mechanical parts needed, and
specify maintenance required. Much
learning may take place regarding
mechanisms. The students should
then be permmed to evaluafa fhE

h@ns ass
1. Traffic flow and bgﬂIEﬂecks
2. Number of labor motions re-
" quired to load ‘and unload.
3. Any maintenarnce problems.
. 4. Direction and distance of travel
- 5, Quunmy of parts hﬁndled per
S -minute,
- 6. Consider mulhple Iaudmg or
stocking to increase speed,
equipment should be
.studied. Special materials such.d5s
food products  and. ‘powders - need
‘special handling. ﬁhmes and tubes.
or. pipelines are used in industry to -
move products and materials that
could be "hazardous or. could be
‘spoiled if not-enclosed.-Such items -

as powders or sand can cause a,

.special problem because of 1he:r
abrasive qualities and their fenden-
6y to clog up mechanical Equlpment
Let students study alternative ways
to move these products, such as
screw type conveyors.

vide the motive force./ Chutes,
pipelines and tubes accommodate’
this action very well.

For  material hﬁﬁd'l/ﬁg to accom-
medate physical distribution, other
common fypes of équnpmem are
necessary. ‘Many fypes of tork lifts.
are available. While most fork lifts
used in industry ‘operate on electric

Q
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power or

| lifts,

i form.-Slip shee

pn:pnna gas, a small,
wheeled, hand operated type device
could be built in a school lab. Fork
lifts for industry may have dual forks
that only go up or down, or they may
rotate or with a back stop, be used
to push off their load. Some are
capable of heights of 20 feet or
more. Special features may be
adapted such as roll grabs,
forks or shovels, '

Trucks of various. types are often
used. These include platform, pallet
bin trucks, dollies and two
wheeled hand trucks. A small trac-
tor with trailer is often used. Often
towlines mounted in the floor with
drag hooks are employed to'move

ed sklds are, glsa often Er’nplaye‘d
5lip sheets are now coming into use,

but requnre fhe mcduht‘:anan of gnp-,

: SﬂDDD, Not all sfargge WGFEhQUSES
would have these available. A slip’

sheet is a strong but thin paper
board the same size as a pallet
which is 48" x'40". A flat plate in:
stead of forks.are used on lift trucks
with a ‘gripper bar used to pull or

push the slip sheet on or off the plat-

ts take up much less
space and cost much less than
pallets.

In most

warehouses, storage

crane

racks are designed on which pallets
or_slip sheets may be placed. Racks
may have decks or be open so trucks

may bé dr’iv’éﬁi ihrtjugh Eins'nre.

ugugliy shallow front gnd back
dimensions. Flow through racks ac-
commodate pushing products in at
one side and removal. at opposite

aisle gnd mtersecnqn SPQEE

3. Racks to accommodate load
and flow of preduct.. 1

- 4. Package system ‘that ﬁermiist

protection, égmmgmcan_an and

transporting. Alsg - consider

side. Vertical racks “sfore’ long how package accommodates

-pieces . upright. and A-frame racks order  picking. to send fo

store long pneces hcrlzgnially - retfailer. o
1 | toaD

SLIP SHEET —+  f——1—

- SLIP SHEET

‘operation and counting of pieces

moved. Cartons are used with code
markings that are sensed elec-
tronically. Large stoker cranes can
be used and warehouse architecture
can be greatly changed as a result.
High-Rise type architecture is usual--
ly used. '

In addition to Siudeni field trips ia'

warehouses, terminals, etc., it is
possible fo' have student perform
many . of the actions and use a

smaller scale if necessary. Hand.

operated trucks can be built and
storage facilities can be built to
scale and be made to simulate
design problems in indusiry such as:

four wheel trailer at o cantmuaus [ e . R
Speéd , -~ | el i | —Loao -
Most sr_:hr:u:l laberatories use |  SINGLE-FACE — 1 SlATS ]

materials that involve storage. Stu- PALLET _ — — — — ; )

~dent - activities“should " include |~ - -~ - W b el = e
storage. design for both raw ' : - STRINGERS
- materials and completed items. A A s ' t
complete system of storage racks S _ i F ___LoAD

and handling truck could be design- DOUBLE-—FACE - N —1 . -

%d Siuc{ehis 7t:§7u|d CGI.CLf',IFj.E JGQtﬂ!s PALLET - _ - SLATS

and design movement system effi- : o - | STRINGERS
cient to the laboratery operation, . A o
Sfudiaéshéuld be made of types of | _ — — — SLATS
warehouses and storage systems. - T

Most storage systems are sized fo Figure 2—PALLETS AND SLIP SHEETS

accommodate both  efficient plant’ o B

load sizes ‘and shipping vehicles. _ i - - T .
Products . must be packaged. in- Automated warehouses have Packaging
dividually or placed together and,| great appeal, but require large | F’éc‘:kﬁging must accommaodate the
are moved on some kind of base. | capital investments. It is less labor | product by preparing it for sh'p-
Usually a pallet or slip sheet is used | intensive, and s faster. Such | ment, protecting it, and provi '
on which praduﬁfs are piaﬁ'ed Singié systems’ -are- computerized - for | communication to those who handle** S

it. Packing the prcducis in proper
quantity is o necessary part of the
physical distribution  system: - Stu--
dent QETIVITIES should’ imﬂ:lve ‘those

_steps netess«jry to pra_vnde for. the

product. Packing and pcn:kc:glﬁg

material can be of paperbaard r:c:ir-'?

rugated or wood easily located gs -
used material. Have students build a

prototype package and test it. A fesf .
should be devised 16 determine
stacking height strength of mulhple

‘packages. Drop tests can help deter-

mine product safety. ‘Local packag:
ing industries have data that can be"’
used to determine how much ¢érush
can be applied 1o different preduets

Q
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ferent ‘weights can be dropped.
Communication  on ' the package
should tell quantity as well as iden-
tify products and give destination.
Other -information such as safety
and handling instruction should be
given. This information is usually'a
code placed on o specific place on
the" package. Visit a local
warehouse and observe” stacking
| methods as well as methods of com®.
munication. Note the proportion us-

space and rack space. Most local
libraries. have .text materials of
business logistics ‘which
details of sizes of material handling
equipment storage
These dimensions can be scaled
down for simulation in the
Iabarafary

Trunsp;rfgﬁan Mndes

and

the ferm ﬁpplled fc: fhE Iegal vr::nefy

modes of transportation include rml

hlghway wgfer plpEllﬁE and "air:

in rnuThmr;;dql systems made p;}ss:—

several types of vehicle systems.
When student activities include
physical distribution systems in their
lab projects, research should be
"done_for a given system to deter-
_mine the size of truck trailer ﬂndfc;r
box cars, or cargo: bays on aircraft to
determine size and weight .of
package that.would provide a full
load. Knowing this information will

permit students to decide on
package design and handling
systems so as to accommodate

geographic shipping vehicles.

The railroad is able to handle the
largest tonnage and is our main
mode of transport for raw materials.
The plight of our railrpads is of great
concern at this time. Roadways are

"in poor repair and poor operations
have caused lost revenue.

Government backed corporations

the system. For pnsgenge: service

and from: how high pmdgtfs of dif-

‘gd in terms of dock space, aisle.|

cover,

space.’

and characteristics - of individual
modes of external trgﬂspéﬁcﬁgh
(Boxersox, 1978, p 204)." Thes

ble by the use of containers that fit

have been formed to help improve

P . —

the National Railroad Passenger
Corporation was formed known as
AMTRACK. In 1976 the Consolidated
Rail -Corporation was formed for
freight service "and is known as
CONRAIL - S

Rail Trﬁnspl:fh';lh‘;!ﬁ -was our first
long haul made for both pdssengers
ond freight. Cars were cheap to

- build in.the 1920's and the railraods

had many built.-But by World War 1I

air.travel had started. To offset this,
the railroads developed limited and

improved locomotives for' higher

speed. During World War I trains’

were necessary, but after the war,
air. travel and private automobile
were more popular. The railreads
still were active in htjullﬂg freight
but they had not’ develdped
passenger cars for modern times.
War torn Europe concentrated on
rebuilding rail transportation as the
cheapest way to move the popula-
tion as well as provide for hauling
freight. Therefore, it is understand-
abie why Eurape ler’;ds fhé warld in

1978. p S)i France spgcﬁntﬁlly hu:ls
developed modern  high . speed
technology which includes” new
energy systems and tracks. Electric
and diesel power are the most effi-
cient. The French are working on an
air cushion single center concrete
rail for a train that can ge 256 mph.
Grumman in the U.S. has developed
a 258 mph. train, but no track bed
will permit its use (Ccllms 1978, p
85).. ... . L

France is ready h: starf service’

from Paris to Lyon this  winter
(1981-82) by using new mile .long
rails with tapered joints mounted on
concrete ties plaged on ballast.made
from heavier broken stone filled
with crushed stone which permits
the TV (Train-Grand Vista) to travel
at 160 mph. Electric motors drive
each axle of each car thus
eliminatigg the need for a heavy
Ic:n:c:)rm::ﬂ;l Also, mounting half of
each wheel truck on the end of E(:(:h
car permit: higher speed turns.

The U0.5.. is/also working on
streamlining lo
Reshaping the fronial area .and

- and
 tronsport is more costly, not only

comotives and cars.

.redesigning skirts to prevent under-

carriage . turbulence helps praduce
speed.
‘The electric trains are starting to

-use QSDDD VY A.C, grids for power
‘systems, but new developments are

underway. The hovertrain based on
air cushions read speeds of 250
mph; -but ‘both linear inductiory and
magnetic levitation have - pramlsf—;
for high speeds.

Linear induction systems use ‘elec:
tro magnets mounted in the vehicle
and metal conductors of steel or
aluminum plates fixed on the ‘track.
The passing of electrical current on
the fixed conductors creates
magnetic field -which sweeps from
front to back of each ear. This in-
teracts with the magnetic field-
created by the EIEEfrDmﬁgﬁEf
meounted on the vehicle.

» " Magnetic levitation VEhIClES work |0
wnfh fixed magnetfs whicl '

over sheaets of steel that induces a
current the steel creating ‘a
magnéﬁ ’iéid |ﬁ turn, fhé mﬁgneiic
hgld v:xf fhe vehi;le t;c:uslng it h; I|fL
Ford Meter Company and Stanford
Umversnfz are working . on the
develapmenf of such a system.
ther mades af franspcrmhnn
EGFIIEF fhan fhe more . recent
develepment of the railroads.
Highway transport developed:
rapidly since World War Il. How the
private automobile is used today is

generally well known. But highway

development did much to increase |
the ability -of motor carriers -to

deliver door 1o door. While fuel was
_inexpensive, trucks could go almost

anywhere at any time. But with fuel
cost of today, it is more difficult to
provide the same flow of service.
Since 1975, economy has
risen due to impreved aerodynamics
lower speeds. But truck

fuel

due ta fugl costs, but the labor re-
quired fo\ load and unload. Since
1976 over 50 percent of all truck
transport was handled by prnvmei
shippers. = =

Wclfel' ?ransparf is shll the oldest

Tk
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‘cheapest

I

form of transport and Shlps over 23

percent of .intercity .tonnage. The,

main advantage is the ability to haul
extremely large shipments.
However, the U.S: as well as a few
other countries do not have the,
‘deep water. ports to acicmmadaie
the new super tankers.

In marine transport
develapments have been previously
publicized; sucth os hovercraft and
hydrofeils.- Both these type, of
vessels ore seeing service for
passengers in Britain and Europe.
Both are interesting to many
students who study marine vessel

design. Water transport on the in- ]
land waterway of the U.S. is impor-

tant due to'its low cost.

Pipeline - transportation is the
form of transport  for
material. Pipelines have been used

since 1865 and hauls- 19 percent éf:, B
intecity tonnage (McDonnell,

aur
1980, p 117). It has the advantage of
climate control and 24 hour service.
Liquids are easily

a slurry of muony dry products and
place them ‘in. 'the pipe.
pressure pumps are located about
150 miles apart. By knowing the rate
of flow engineers can determine
what product is flowing in the pipe.

Recently,
made of the capsule pipeline car-
rier, ‘An eight inch capsule with
wheels to reduce frlchc‘n 15 vsed in-
side a pipe for high speed, low fric-
tion apérahan These sysfems .€an
‘move more freight than 20 train
Iauds per dﬁy

.;(

passénger fubé fhghf“ ‘train.
Passengers enter a cylinder shaped
car in an underground tube and cles-
ed in. Air pressure is lowered ahead
of'the car to keep it moving at high
speed. :
Air franspsrfuhan may be able to
gain more growth in the near future
-but it is still the most expensive
methods of transpert and accounts
tor enly 0.2 percent of intercity ton-
nage. Except for small freight air-
craft specifically -for specialized
hauling, -not much has changed in

most

recent years. An aircraft cargo con-.

tainer does make it pessible te pack

at point of manutacture and deliver

a full contdiner to the aircraft. The

-aircraft .industry  has received a

boost more recently due to some ac- -

tivities in'our space program and the
‘need to modernize. our fleet of air-
craft. " New space and aircraft

designs are highly publicized so will -

" not be treated here in this writing,
but shauld be considered for student

One new little known develop-
ment _is that of.an airfoil highway
vehicle being tested by the
>dev2lapéf James T. Amick. Amick,
a consultant in aerospace, is testing
d one passenger wing sail vehu:le

that I:er: mes. more
goes on, a crisis whi €h fhreafens to
‘overwhelm us while we are stand-
ing around seeking solutions.” Con-
currantly we are facing a land-usage
crisis as we face the task of accom-
modating an additional half-million
people by the year 2000 in a’land-
scape that has been-shaped more to

to fit the needs of man. (p 2).
Perhaps advanced ~communica-
tions systems will replace the need
for so much business travel, But thé
féléphané only served to expand
—not I|m|f

man’s scope of apert:m:n
it. -
" While the new sysfems hcs_rdwa;ré,
A ‘ e, SGIES

is now éarﬁiﬁg éﬁhj fhé s

fit the needs of the automobile than

shipped by
' pipeline, but it is also easy to make

Boost

.more use has been

,wide and weight

The vehicle uses a combination of

battery power and ing power,
When following a circular path to
the wind, cruising distance is 90
miles at 45 mph with coentinuous
-wind .direction,
creased to 220 miles, The vehicle is
11.5 feet long, 8 feef high and 8 feet
750 pounds.
it designed fo operate at
.5 style vehicle can edasily

Basicelly
55 mp+

be built in model form stimulating
students to cc:ns.lder new .vehicle

design.
MASS TRANSPORTATION

People today seem more ready to
accept a ditferent type of transport
system, perhaps promptéd by high
fuel costs, but more likely due to
having reached the saturation point
on our Righways. According to
‘Tabor Stone, (1971) states: “We are
facing a transportation crisis, one

this distance is in- | transportation must be discuss

contacts requiring very extensive
routes with little additienal sales
and therefore, no reduction in
travel. ) .
Stone - (1971) believes that
level—funct@nal and en:
vironmental. Qur present transpor-
tation techniques are failing to-
serve us properly in both areas” (p.
3). | '
" Labor goes on to point out the
myfh regardmg use csf Iensure time,

a dual

hE!S mzr’eased frcm éDié tc 41!8 in

1970, and is expected to go to 42.5 -

by 1985 (Sféﬁ%, 1971, p 5). .
Two types of surface,

- transport _exist known as randém

route and fixed route systems, Ran-
dom routes transfer cars from point’
of origin to point of destination over
a random route and require a park-

ed on -

urban
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. . . Carrying Capacities of Single Lane, ' -
PESSEHQETS in autos on surface streets........... vrrrerersasrerennsnsssze. 1575
: Passengers in autos on elevated &r express hlghv.rﬁys ceressss 2025
‘Passengers in buses on surface streefs '9000 :
: ,,13500

Passengers in streetcars on surface streets ..

Passengers in subways.....
Express subway trains

ing placa ot destinatien. City ‘buses
act like random route vehicles but
have characteristics of fixed system.
See Figure 4.

Random systems are expensive in
terms of landspace, and suppoft
system such as gas stations, parking
gﬁrages whlch area greater burden

parison  of dlffEFEﬁf .vehicles for-

single hlghway lane, - per. Eﬁiﬂ Hc:u.
of travel. o

in selecting a mass transit sysfem :

many compgrisons can be made be-
tween modes. Because our rapid rail
systems lack connecting links at
destination, they have not proven
desirable. (U.5. News) Yet the iand-
space for highways is massive ‘and
fails to carry rush hour loads as
shown in Figure 5.

The subway can handle 40,000
people while
hqndles 2625 peaple

S la

it

 BiGHT oEmY 5500 — e g

Figure 5—CONTRAST OF TWO LANE SUBWAY 10 EIGHT LANES OF CARS |

the expresswgy;

FIXED

Jorereeds

o ..i

' Figure 4—RANDOM AND FIXED

“independent

Fixed route: sysferns reqmrg ht:rd-

ware of a more simple nature than .
random’ systems dand reguire very’

little space. Fixed systems can main-
tain total control when autemated

and' computerized systems are ap-
plied. These systems operate from a’
central point using a master board
route

keyed with, dn  extensive
desire notification system activated

by ticket purchase, tokendeposit,-or -

permits .
size and
schedules to fit demand (Eetzrdsley,'

turnstile action. This

weighting of train

1981 p.11).

‘Random  systems
widely spread; non-centralizéd ac-
tivity areas on door to door basis
better thari other systemis. But many

needed.
source of noise and exhaust pollu-
tion. With high density traffic we are
reaching a point beyond human

.capability no matter how well train-

ed or physically fit the driver. In
1980, 70 pertenf nf g]l sur Iaw en-

ne,ll‘,» TQED. P ESL

What is needed is bettér integra-
tion of systems and a system for in-
termediate tranzport fo oot as a
feeder sysfem h‘:ﬁmgké rapid 1ﬁ:ﬁsit

apens it pravndes a t:::rrldnr fcr,

accommodate

“costly “controls - are’
Random system are a

Dulles Airport near Washington,
D.C. is an excellent facility but is too

far from D.C. without intermediate |-+ -~
transportation. The highway to it is

in danger of being over developed.
More airports take too rnur;h ]ﬁnd
and creates noise.

Several experts on irnﬁsparﬂ;han
support the proposal of rapid rail
téansit into . our large cities with
short haul buses or
"automaticlly centrolled cars on a

. small single rail system to carry peo-
.- ple to their individual destination,

In revewing the possibil
student activity, much remains to be
researched in technical equipment
and social-cultural desires. Privacy
and comfort seem to be necessasry
- for-our culture but these are-hard to
achieve in mass transit.

As studenfs deal with- activites
designed to acquaint them with

transport vehicle system, it mi ht be

well . to develnp mterdls
Sfudiés with sr‘;n‘;lﬁl
gﬂnudés fht:n‘ can gnly be develgpgd
by understanding the problems of
mass transit. Working on praietfg
thgt hnng sfudenfs mh: c:anfgct wnh
wéuld serve well ;
- With the space shuttle success,
much attention may return to’space
Because ample literature is

small-

RIC

‘more business expansion thus | travel.
TRANSPORT SYSTEMS creating more traffic. - | available en space program, it is not .
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'A.qurk full gfvzfreés is better than a park full of cars.

detailed here. In addition to the
many. needed festing activities that
are llsted in the past. literature it

The use of hgmémadé devices for
drag ‘and airflow. can be used to
study new vehicle .configurations.
Mounting re nsably - accurate

aso
scale model cars and trucks on pivet

maunis uﬁgt‘;hed to spr ngs measur-

a fan pgsi the \-fahu;le, is still-an in-
teresting way to study the new
streamlining --of - cars, - trucks" and
«trains. Boat hulls can be tested by
using a paint roller tray, allowing

down the slope past a model hull at-

painted an the base permits obser-

to add fhe gn‘;hwfy of,

water to enter at the top and flow

tached to the tray. A grid sheet’

Because: transportation takes on

not. appear to be asseciated with
energy lab activities. But in addi
to the motive energy relationship,
power mechanics labs are well
suited to. irﬁﬁspartahgn activities
due to tools and equipment on hand.,
Only the addition of a few different

as perforated -angle iron for con-
structien of. support * frames for

material handlmg activities.
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