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graduate programs and pursue advanced degrees. All must constantly
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IMNTRODUCTIGOH

No cther effect hzs been as pronounced on our society

tn the Z0th century 25 hasz technology. Technology is
changing the way we live, the way we work, and the way we
play. A review aof the svening newspaper or monthly news
Journal= iz seldom without reference to the rapid advances
of technology in laszers, telecommunication:z, computers,
robotice, and bromedicine. lle zenzs the impact of
technology on the changing workplace where zlesctronic mxi1l,
the asutomsated office, desktop publizhing, computer zi1ded
macutszcturing are becoming increzzingly important. lde stand
bzck +n 2ve when techrolog, comes together 1n something as
brezth—~taking 2z the =pace vwenicle that carried the firzt
man to the mocon. If we zre to keep up with technaloqy , tc
contral it and to use it for the improvement of our saciety,
we need to understand 1t More importantly, we need to
communtcate 1t to our =t

udents in such a way that they can
understzand and learn to uze it effectively and creativel , zs
the lezaderz of the Z1st century (Pedras et al, 1537),

Technology education may be viewed as a national
concern, x3 a mission for education, and as a stimulus for =
new curriculum with new goals directed toward technological
li1terac, «Hacker % Barden, 1987). In the words of David
Goetsch, Diurector of Technoloay at OKalossa-lal ton Junior
College, Florida (1928), "technoloay . . . fully permeates
all aspects of our lives." 1In =ssence, then, it 15 readily
apparent that technological literacy is a skill that a1l
students will need to have in order to survive in our modern
technological society,

In an effort to integrate a study of technology into
the public school curriculum, several areas have been
identified as representativ: of modern technology literacy
and are discussed below. These should not be construed as
all incluzive but rather repr.sentative of those that can
and should bz precsent i1n a technologr-based industrial
studiez curriculum.

LUMPUTEPS AND COMPUTER AIDED DRAFTIMG

Computer applications i1n business and industry are
expanding and changing the naturz of work arnd :zKill of the
work force. Increaszing use of computers in irdustry 15 the
most important factor that encourages utilizat:ion of
computerz by industri-l technology eaucators. The most
common computer applicatione in technology education are
computer-zided draftinc (CAD), computer-aided manutacturing
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'CAd1y , mord processing, and grazphic communication
applicattione.

A zurrcery of vocational nstructor:s (Dickincon 1%35)
revealed that nearly all recpondents believe that there 1=
need tor microcomputer—bazed CAD in their schools. Of the
436 respondents, 93 percent indicated a need for
microcomputer based CAD at their inst.tutions, less than 1S
percent reported the availability of a large-cscale CuD
syetem in their schools, while 45 percent had accesz:z to come
tpe of microcomputer—-bazed CAD system for instructionzal

se. The majority of instructors zsurveved stated that
funding problems= and lack of other compatible equipment were
the mzjor rezzonz that CAD wxz not uzed more widel, in their
schoolz.,

.

ES

=
N

Computer-sided drafting «Tml) 12 2 relstivel, new
technolag, that grves ztudsnts the zb1]l tv to create =
drawing reprezentation of a2 dezign on % monitor connecled o

computer. Computer graphics syztemsz 2re widely used for

=11 types of graphics wark, where time TavInQs, precilsian
and uniformity are needed in creation of drawingsz. The t,pe
a¥ vork done on a CaD system includes two and three
dimensional mechanical drafting, slectrical schematic
dratting and design, printed circuit board, and layouts in
architectural design. & CAD svstem is comparable to a
medium si1ze2d computer with a centrzl processing unit, dick
drive for storage, and other araphics dewices such 3s a
display screen, plotter, mouse and digitizer which are uced
tor input and output from and to the computer.

cven thouan computer-aided design was introduced ower
two decades ago, only in the last few sears has this
technologr been used widely by the industrv =znd
manufacturing companies. CAD offers increased productivi ty,
increased quality, lo 2r cost and improved standardization
for industries and itz ucers. CAD is becoming an important
part of the curriculum in secondary and post—<secondary
technical programs and offers challenge and opportunity for
both studsnte and teachers of technoloay educztion.

ROBOTICS

While & discussion of the historical definition of what
constitutes a robot will not be given, it is necessary to
have a working definition of what we call =z robot.
According to Osborne (1987) a robot ic "a machine which
automatically moves items, not part of 1tzelf, to positions
chosen by the robot proagrammer and which gives the
programmer a variety of positions to chooze from." It may
be inferred from this definition that a robot i a machine
which performs work for mankind. Tkiz work includzsz

weldina, machining, moving 1tems from one place to znother
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and painting. The work is frequently pﬁr‘ormed-in'dir{? or *
dangerousz environments and may be dull z2nd repetitious. -~

Foboticz study in the Industrial Technoloqgy Education
proaram at the University of Idaho inclucgez a mixturc of
theory, simulation and hands-on activities., Thece zaspects
of robotice are included in electronics and manufacturing
courcsawork.,

All majors are expected to gQraduate with a working
Knowledge of robotics and teacher =ducation candidates
snould be able to integrate this Knowledge into the public
school technology curriculum. Teachers zare further assisted
in this =ffort after graduation by participating in
in-cervice morkshops through our program.

It iz apparent thxt rotots 311 become an increzxzingly
impor tant part of American induztr,. Future uzez envizioned
are fire-+tighting, mining, nuclesr wazte handling, fru:t
picking, =tc. Imzginztion and the

develiopmznt of more
and between uz and more

.’P

discriminzating zensor = are whxt
acvanced uses of robots today.

One reserwvation that is made about rebotics in
education 15 that, while robots mz, become more pervaszive,
tte number of perconcs employed in rcbotics will be =malis=r
than other segments of American Suziness and industry.

IWhile this may be true, the numiers will continue to
increxse and the relative importance of =zuch trained gpersons
offsets their smaller numbers.

In =n erfort to Keep our unitversitys technology
curricyium current, a study of robotics will include
insiruction 1n hydraulics and preumaticz, additional

electronics coursework and more zxamples of roboticz in
systems Techriology teacher education candidates will be
expected to have & workKing Knowl=dge of robotics and be able
to integrate this new field of study into traditional
programs.

PRINMCIPLES OF TECHHOLOSY

Principles of Technology is an area of study which
helps students who are planning careers in technology or the
teaching of technology to Keep pace with the numerous
changes occuring in technological relzxted fields. It blends
an understanding of bzazic principles with practice in
practical applications. It ic designed to give a firm
foundation for undersztanding todarys technology and tomorrows
agvancements in technologyr.

This newest addition to the modern tech
curriculum 15 concsicstent with the current detinition of
technology which iz the application of zcientific principlec
to the solution of zuweryday problems '5oetsch, 19228). In

L4
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other words, technology is applied zcience (Goetsch &
Nelson, 1937). .

Principles of Technologs 15 dezigned around 14 major.
units of instruction, each of which focuses on one of the
important concepts that undergird modern technology. These
units 1nclude: Force, lLlork, Rate, Fesistance, Eneray, Power,
Force Transformers, Momentum, Waves & Vibrations, Energy
Convertorsz, Transducers, Radiation, Optical Sycstems and Time
Constants. These units are studied within the context of
four major systems which make up a1l of ocur technology.
These include: Mecharicat Systemz, Fluid 3ystems, Electrical
Systems and Thermal Systems.

A combination of theorstical =c

c titic

=

w
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scien
icable math concepts and lab experiments
t

student:z undercstand and zppls what they
23 of zhort video tapes zre also availzabl
roun i Toaf studs,

The coursze iz el ) to be uszed 1n the
of high school but = ks can be adapted and u
tevels of instructior., basic concepts can
integrated into cther areacs of
manufacturing, construction

m
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+ increasing tne eventual employability, of ztudentsz.

empnazizing principles rather that specifices of
technology and provide an undercstanding of the
mathematics associated with these principles.

increasing the appeal of instruction by using an
interest-holding instructional system incorporzting
video presentations, demonstrations, hands-on lab
exercises, special exercises for students rsquiring
additional help in mathematics, recommendations for
“teaching paths" for the teacher and "learning paths®
for the students, and a teachers‘s gquide that
gxplains how to orchestrate the learning package.

maintaining the academic rigor needed to meet the
increased requirements for high school graduation.

Frinciples of Technology was taught during the summer
of 1987 for the first time as an in-service course for
practicing teachers. It iz currently being taught as a full
semester course and will be required of all in-coming
industrial technology education majors effective 1923,

The addition of this area of study should serve tgo
build upon the science background of teacher education
candidates and assist them to effectively teach and apply
basic science concepts. In this way, ztudents should be
able to transfer knowledge to numerous technological areas
cf study.
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COMPUTER MUMEPICH»L CONMTROL TECHNOLOGY T

Computer numerical control (CMC) has be=n the major
concept among the forces driving the metalworking industries
acrcss the threshold into & new era. Closely coupled with
the booming technologies of micro-electronics and computers,
it haz truly revolutionized manutaxcturing and for this
reason it is now part of most industrtal technoiogy
education curriculume.

Thts control technology is the cperxtion of a machine
by a series of coded instructions comprised of numbers,
letterz and special symbols. Theze are translated into
pulzes of elsctrical current or other cutput signals that

activate motors and other devices vihich run the machine.
Czrried to the ultimate, computer numerical control 1=
the opzration of i entire manufzcturing plant by meansz of
manys computerz nd numericasl contrel unitz interz-ting wiith
exch other; that 1=z, “talking" to exch other by zn
appropriate machine langiage.
This high technologs addition to manufacturing hzz

provided numerous =dvantages to the industry and 18

virtually changing the way goods are produced. For example,

much flexibility iz required for zmall productions runsz.

CMC cxn provide the autcmzficn *o modify or conwvert

procduction from modesl to mods)l or frcm one workplace to

another. Set-up time is reduced as CMC ic adopted thus

decrezzing down time which produces no product., Complszx

designs <an Ze machined easily througn appropriate

progrzmmec zequences with repeti t
<,

s tion limits vartually
eliminated. Tzoling cost are reduced by decreasing the nsed
tor Jgi19s and fixtures. Finall>, quality of production 13
‘ncrezzed becauze pre—programmed 1nstructions are followed,
error free, by thez machine.

This area of study has been added to our curriculum
through the use of innovative hardware. Due to the
prohibitive costs of full size CNC machines, sewverzal desktop
models are in use for instructional purposes. These are
controlled with either PC computers or celf-contarned
numerical control procarame. The uni%s are avzilable for
student use under controlled conditions and will precvide
prospective industirial technology education majors wi th
examples of equipment that they may wish to incorporate into
their future teaching.

T U -

SUMMARY

Few if any areas of study have expertenced the
phencmenzxl growth of ¥nowledge that technology education 1=
currently expiertrencing. Recently, at a national
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conference, one speaker said that state—cf-+tha —art for Hi:z
company i 90 dars. Another said that we are rapidly
pxssicsng through the age of communicaticon and into the age
of light.

It 1s difficult for industrial technolocy educators to
remain abreast of new developments and to present them to
students in such a way that technological literacy will be
withtn the grasp of all who are interested. For many
teachers, it mears attending workshops or conferences and
then, with limited recources, try to integrate new knowledge
into & traditional curriculum. For others it means
enrolling in graduate programs of study and pursuing an
advanced dearee. For all, it means constantly reading and
reflecting on professional and technical journals.

The Uniwvercity of 1dsho is working with teachers
throughout the ztate in an effort to assizt them with the
modernizing of present curriculum., Topircal areas such xz
thoce presented in th.: paper are being integrated into the

avai
m

teacner educztion curriculum and mace lable to
practicing teachers through workshops, inars and summer
proaramz of study.

Thizs paper discucsed only a2 few of the new arezs oOf
technology which teachers may wish to add to their programs.
1t
o

i
va
ce

Onl, by doing this wil ne public school technology praarzm

bring o students an opportunity for technological literacy
and survival 'n our modern technological society,
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