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- B -." « This project was undertaken'to dévelop a 30 hour
35 = L ° introductory course- of study in technology education for
third year Diploma of Industrial Asts students at

Memorial University of Newfoundland.'

A review was conducted of the deveiupmerft\ of
ing strial arts programs in North.America, t'.he gruwinq

influence of" technolqy on society‘ and education, de the

development of technology education p:ograms._ A’ brie!

‘review was conduccé d.of world wide trends .in -teehnelogy

education and of ‘a, number of progremy in North America..
B A technoloqy sducation p:ogram was developed and -l

evaluated using the Thi 42D 4ng! |nn='| Py

development: process 6f Define, Design, 6svslop, and”

D1semminate. The program’ consisted o_Ln_:l',:ea,_hnur.iwf

¥ im:x:oduction to technolgj.cal eystems (An ‘Overview of

B Technoloqy), followed by 27 hours of _Techno].ogy Learning -

Activities (TLAs) in selected technologies. Therg were
two computer assisted drafting TLAs, three robotics
TLAs, and two “desktop publishing TLAs._ “

The cou:se was’ successfully tested and was adopted

- by ‘the unlversity as a og the Ii al

Education p:og:am.
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DEFINE ‘
«
€hapter 1 X
The Project &

Industrial Education is a continuously evolving P

secondary school program. Its most recent primary

. function has been to interpret industry, its

= ions & ‘and’ + In A%

practica‘l‘ terms, programs have been oriented towards -

- ‘traditional 1nduattial. practices in (1) materfals and

proceases, (2) indnstrlal comunicatlona, and (3) power

and ;nergy.' Bxanpleu ot responses to these
interpramt‘ions have been the t:aditinnal course ! =
qffexinga 1n house conatruction, unoda, metals, and

7 B N ‘plastics; bluep:int zeacung, and dx-awing and planni.nqy

and power mechanics.

_Industyial educatio\‘x in the Province of
Nektcundland 1a a nlatlvely ‘recent phsnomena. Altho\':gh'
. A exiated at ’the junio: high- level and in a few ufban -

high schoola for a number of yeara, and as pre-




vaqa\:icnal _programs at 12°selected centers before the

reorganized high school program was 1mplementee_l ‘in 1982,
it was with the;«new high school program that industrial .
education was established in most schodl districts
across the province. C
' The Newfoundland program follows the traditional

. model of industrial education. Course offerings at the

t ) high schbol level include building construction, woods
and metals, drawing and planning, electricity, "5

electronics, and power mechanics.. Additional courses

\ : -
are offered in marine industries and home maintenance.' \

Many industrial education teachers i'n/ this province |
have received specialized tré_inlng from Memorial :

;. ~ University through the Diploma of Industrial Azﬁs R |

program: This three-summer; t dit i bievidss)

* teachers with practical experiences in each of the

courses offered- in tt}e_pubiic schools. )

education.
all aspeccs ‘of daily life in western society and in '
. pa:ticular in the world of industry are dominacsd by &

advanced technology.’ Industrial practices are greatly \. .

affected by t:.’e\cfhnelaqicall developménrs;~\13e rate of
) ‘ S %

4 o
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technological change and development in industry is very - w

quickly ng the gap industrial practice
: 3
and the teachings of "industrial education in the public

schools.

Industrial education, with its traditional program,
\

can.no longer emulate modern industry. Over the pist
couple\_oﬁ‘decades this has created enormoﬁ; pressures -
for chanée. The 'result of this pressure is the
evolution of a new type of program ->technology )
education. Where 1qdu§§iia1 education was based on

t:echnic_érl&x'neans (_the‘ processes required for use. of

specific tools and matgr;}:ls), technologyy education is
hase& on technological processes.' Technology éducaéion
is conceine‘d with technology; ithe effects of technology
on indﬁstry, socieﬁy snd t}‘ae person are the major focus
of .study.. In addition, advanced teéhnol&gical processes
are employed in the study of technolegy. ’
The ‘transition from traditional industrial

educacior! to technology education is not without its

“-problems:. The large -il £ in la atoriess,

‘equipment, and personnel ttaining contribute to a

;esistance to.chanqe. Resttm:turing and rsdesigning

ia time ing and expensive.. One of the

most: ditﬁ(iult problems for the delivery of new programs

s "
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is the retraining of ‘I;e.achers. :
Retraining teachers in the field is beyond ‘the

scope of this project. The project’s focus is to -

develop a method of providiqg intr\o‘dhctory tachhology

‘education to a select audience, the third year Diploma

. of Industrivl Art$ students: at Memorial/University.

\
Definifion of Tems. < . v
For this project thé'main terms are defined below.
Others . are defined as they are introduced, ‘
Wﬁ is'the school subject apsclﬂcally
concerned with providing knowlsdqe and understanding of
" industry, its techniques," muterials, human alemente, and )
| with jobs and careers pertaining (Marshall, 1975) 7
mhmj.ggx is (1) the appLication of acience and
*mathematics. Eor—sseciﬂc ppzposes, (2) the application
5 of nowledge, tools, and skills 'to solve practical

problems and extend “human _capabilities (:mrs_zn.énnn].m

Teacherx, 1965), and (3) .comes from ’technes’ or

McCrory, 1986, and Kasprzyk, 1980) .
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- developments £or that given technological area (Goetsch,
1988, p 30) : » '

is a comprehensive,’ éction-

* based nduc;tio' 1 program conce‘t;‘led with tecmicnl

'rglaans, their evolution, utilization and siqniﬁ‘cance;

swith industey, its organization, personnel, si(sr‘ems,
cechniques, r&@qurces and products, and their social and
cultural 1mpact ( o
the profession, 1985). -

&an understanding of

technology and -i.t\c:ynamics, the oppcrtunities that it 5 © 1

offers,. its impa n\roducrs and processes, markets,

organizational sc:uctures and pebple (Jones, #985) . |
« ol 2 .
is™a ‘generic term used to 4

identify the component. of the hig] scnool curriculum
5

speci.fical}y with an i ion ef . i

industry, its upations, I o and B

structures (Andrews, 1987,.p. ‘”& ! )
ggml_m:m is that"which is believed to be

the -standard réquired learning for\all students leading

to the best possible ﬁreparation for p?rsonél grom:h and

aatisl’action, and for worthy contribm:ions to scciet§

(Marshall 1975, p. 8). .

smnd.uy_sghm is any gchool which delivers i

S



“junior high and/or seniiu:'high programs.
- \ -

. Broblem Statement.
’ A’nunmer of agencies in Newfoundlpnd and Labrador . * %

- have recognized the need for changé in the egisting.
’ industrial edu(;ation program and nave begun _to-devo‘lop
strategies for implementing changa. ) ’
The Industrial Educaticn Special Interest Council
* (IESIC), during the Annual General Meeting (AGM)‘ at”its

1986 conference, voted‘on 18 -résolutions relating to

concerns of 1ndustrial education teachers wif.h respect

to tachnology education. One of these resolutions

resulted in the 1987 IESIC conference on technoloqy
s education. Resolur.ions £rom the 1987 AGM directed the
council to ‘pursue the _development of a provincial policy

. oz}technolé'gy education using a two tier approach..

First, develop a generftl techrfulogy courée;"and second,

where feasible modify ses to i

relevant, newer technologies, The Newfoundland
e Ao Perincia]. Industrial Arts wo}king Group, founded in‘

1984 to monitor developments in industrial arts "

curriculum projects, and headed by provincial Industzial
Arts Coordinatox Scott Marehall, has the devalopmam: of

just such a p:oject as one' of ir.e current activities.
) ¥ 4 i N 5
'



Memorial Univeru.r.y introduced a unit of study in:
. :achnolegy educatiori h\to its Diploma prbgtam during the
summer session’ 6: 19877 . The program had three goals:

L1, To'd ‘ the stug to _of Technology
' Education. o
2, To'in the to applications -

apprapriata to secondary level Tachnoloqy

Educaticn.

‘To make st:udem:s more awar“enof conteu?orary
Industrial Technology Devélopments.
' The progrum had clearly stated objectives (BPpendix
A), but had no clearly deffned teans of delivering those
objectives. Although some courses and ‘instructional

materials were developed,. they did not completely meet

“the needs of the program. - =

The Director of Spacial Progrms at Memorial

Universi\:y, has | in

development of this technology uhlt. A sesles of
meetinqs and informal discussions wvich the Director over
the past ydar have laid the framework for this project,
and resulted in 3 deileioper/clie t relationship being‘
entered into with the Director ,Z a representative of

his department. ‘The primary purpose of this project was:
to develop a four day‘ ! Introduction r.o» Technology’




[ .+ module for the Industrial Arts Diplom program at
Memorial Unl.verai;y. ’ . »
\

l}esaatéh into the evolution of industrial education

, *" in other jurilsdictions with to the i ion

x < of advanced technologies Brovided-a perspgctive for
dealing with the development of. a prog:am to meet the
university’s needs. - Theke needJ a8 expre\sed by the

Qi < Dirsctnr/ Speoial Prugrams, were !or a four day

-technology. eds cation course. . This course inttoducad the

student- tench rs in industrial aducat:ion to principles

of" technological, aybtamx. hnd inccrporated technology
'leaming activities (TLAs) for a nm: of advancedl
Ceclmologiea. ‘\_

The course was baaad‘ on current aducutionnl and

industrial prac:lcaa. Mter succautul teut)g, the

- TLAs nexe used as a component of the industrial
5 . educatlon prcgrgn, and will serve as a guide for

development of other.TLAs.

For this pkoject“’rm ye}e developed in the

fanoving xechn&legier (1) lntozﬁacicn Communications

Sya:ems - Computer Maiuted Drafting, and DeskTop *
Publishing; and (ii) Physical Systems - Robotics, -




Emphasis was placed on the integration of'these : / g

technologies znr.o‘a general. technological schema. /

The"development» of TLAé,fd;lowed the 4-D mx_)'c/ie/l of
"I‘kfiaqaragan: (1) Define instructq.onal x:equirem/e.(nts, (2)
* Design prototypical instructional ma:’erialg, (/) Develop
f‘/; @ o

tested and reliable instructional. materialsy

P
Disseminaté the instructional materials to the

educational preograms '('l‘hiaqa:agan, 19"14) 5

The "Défine" stage is characterized by a study of -
!the basic problég with A view to determining glterriates.

to+instruction or failing that, determining- whether -or

" not 1nstructional materials exist to meet the '’ n'eeds. 1f
§ suitable materials do not exist, materials are - '

developed. In t:he latter case, a learner analysis, a

. task: analysia, and a concepfanalysis are used as a base

for specifyinq in ructional objectives.

2 The "Design" stage involves specification ‘of

5 criterion-referenced test items based on che objectives.’
Appropriace media and format are employed to develop :he . j
imtial naterials desfgn. ¥ o

The "Develop stage is: used to perform foxmative

: evaluation*using expert appraisals and devel.opmsm:al




testing. ' ( ) .

The_"Dessimioation“ stage cn;nmenées with validation

testing of the materials under replicable conditions.

Final stages of this step are packaging, diffusion, and
’

adoption. ~




Chapter 2 . .

the "Détigae-" stage - the history of industribd ‘arts
‘prtch:vams was examin’ed very b;iefly. . The grow\:’h of

technology ed\gcation programs was examined ‘aﬂd a number P
of technology educ‘atior_m programs were reviewed. ' This )

that *in ion& |

7~ g Industrlal arts developed as a di;acip].ine with a

unique body of )mt;wledge, procedures, and practitioners®

who held a particular world view or geétalt_. Most < : ve

industrial arts educators shared common theories, models - =

of opexétion,. and instructional ‘content "andb practice.
Tk - .

jrhisv paraaigm, while continuously evolving, reflained

g X essentialiy the samé until the mid to late sixties
(Kuhn, 1970).. At that time, anomalies were occurring
which repxesenéed major problems for the industrial arts

. [ B s b’

par'adigm. » —

The major anomalies cent&red'ardund the difference -

4 between the! content and teaching of industrial arts,’ and
“ the use of compute_ri‘zed. equipment in the workplace.
Industrial arts no longer reflected thé.)industrial
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practice. bdustry no longér’needed w?rkers with manual o
skills but needed workers who could analyze situatiuné
and work with numerically controned and computer
controlled machines (Sharon, Harstefn, and E‘ischer,
1987) . Arcund that time, a new paradig‘m began to
emerge. This paradigm was later to become technology

.education., At the time of this writing, more than two

‘decades iater, the technology education parad.\gm has

‘become dominant. O E
According to Kuhn (1970), evidencé for this Bl
dominance comes from the literature and from textbooks.
All major industrial arts journals have become
technology education.journals in name and/or in f;acr.._
Textbooks have become téchqology aducat‘ion textbooks.
Other examples_of change are: A change in the name of
the professiohgl organizatiqn from the American
Industrial_grts Association to the. Internati‘onal
Tgchnology Education Association; 'a chanéa in direction
and in instructional content; a change i‘n curriculum
- guidess; a change in ‘gtadua‘tio‘n requirements with ."\
reépecc to technology; and a change in position within
the field to become more aligned with science and
mathematica, to address technologicul llteracy, and to

spearhead federal legislation (Ballstreri, 1957).

® : ’ ’-




As a paradigm, technology educaqio‘n has nat‘ been
gémpletely resolved. Theories and models, while all
based on the Jackson’s Mill Curriculum Theory, remain in
se:reral competing forms. For further reference to

Jacksgn’s Mill see page 17.

Evolution of Industrial Arts

The ‘branch of general education generally known as '
Industrial Arts has a long and varied history in North
America. At various times, it has‘been called manual

arts, mgnual training, tool instruction, shop work,

_ sloyd, industrial edu'catlicn, practical args, and

industrial arts’ (Smith, 1981). 'These early programs

evolved into today’s mixed bag of offerings (Sanders,.

1985) . B
Manual training was?nitlated in North America in
the late 1800‘s by Calvin Woodward (Nelson, 1981). It -

was based op principles established in Europe by

Pestal@Zzi in the late 1700’s, and enhanced in the
187078 by Otto Salomon. Pestalozzi’s child centered
approach to education u’se;d’ objects from the natural and:

man made environments as part-of instiuchiqn. salom(:?‘

»dev’elqped the slcandlnavian sioyﬁ (woodwork) system

(Nelson, 1981). The sloyd system was based on the

e nEa P
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premise that children learn by &oinq, or by manipulating ..
the actual materials. The objective of the American :
1870’s manual training method was to provide skills to
children of ve;king class people (Ristow, 1987).

Al:huu:;h Woodward claimed manual training was general
education, it was not widely accepted as such, and it
did not last .long ('Smith, 1981).

Anerican sloyd, an adaptation of Scandinavian -
sloyd, but, lusing local models and ideas, was introduced
in Boston ip 1888 by Larsson a‘beut the same ?1me that
manual traihing was introduged. American Sloyd included

2 :_nec;xanical drawing. - : ’
Mgnual arts was founded by Charles Bennett in the
18807s. Although pot originally a specific system bf
instruction, it became a revised form of manual training

and was expanded to include drawing, design, wood, and

y metal.. He promoted the aesthetic as well as the

= practical side of nan‘ual arts. 4
Progxaﬂ:uch as Runkles’ 1886 'séhoul of Mechanic

Arts’, Bennett’l ‘manual ar‘:u'fmovamont, Dewey’s ¥

’industrial occupations’, .and Richards’ ’industrial
arts’ were all adaptations of industrial education to *
o * ‘general education during the turn of the century .

(Bennett;, 1937). . R

Aaiderd
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B ) * wIndustrial Arts", coined in 1904 by Charles
‘ Richards’ (Ristow, 1987 and Smith, 1961), had become the "
dominant title Py 1939 when the American Industrial- Arts
Association was formed (Sanders, 1985). By this time,

' the emphasis had changed from the disciplinéry value of

work to a study of the elements of industry.
By the mid 1960’s, however, industrial arts » 3

objectives had become blurred and its identity was

confused. Some educators wanted industrial arts to

include all technology, others "wn‘nte? tq include oyly
industrial technoloqy (Lux, 1981). One effect of this
confusion was_ that students with academic problems were v
placed in the "shop", creatipg a legacy‘ wh!:ch haunts -

industrial educators during the current.’back to basics’

movement (Ristow, 1987). Misconceptions»q}f industrial
N . arts are commonly held even today, due to the long time
s N lack of clearly defined goals for industrial' arts, Some -
8 of these 'miaccn_cep:ioﬁs are: "make.something-to t.a!(e
‘ home";- "personal l:Ekes"; "pre~vocgll:;ona.l"a and "we
' represent ‘industry in i:hs schools" (Fg':ye, 1987) .
Although not- immediately ciwious, the change to

technology education from manual arts or crafts accually
began after World war 3 The rapid change in

technology thar: began at that time created pressures on




the discipline to change its methods, This resulted in
a number of curricu).um projects in the 1960’s. One of
these was the Industrial Arts Curricuﬂ.um Project -(IACP)
developed in Ohio. It was the first such project based
on_an analysis of the structure of knowledge. ' It .
included courses and instructional materials based on a
taxonomy of industrial knowledge, concepts and practices
(Lux, 1979, and Lux, 1981), other major programs
) developed during this time were~ the American Industries
Project at the University of Wxsconsin, the Maryland
Plan, and the Alberta Plan,

*  There was also growing awareness of the ].ink
between scienca and technclogy and the of'need for ..
inqustrigl ar’ts pzograms tg ‘be contemporary with respect
‘to incorporating major characteristics of in’d’ustrial
technologies. ' The co\ncepr. of chan:;e as the only
certainty in human experience had corfe offagé (Erber,
1969). * 3

During this same deneral time period, a new
phenomenon w;}é deve}oping at American callegere.v
Industrial Techhology pngraﬁﬁ were being deyeloped.
These programs woyld later increase the prbblamsf torI

'traditional indﬁstt.a‘l arts teacher f.rai.x_linq §rograms’.

Indusf:tia). technology programsg in® qolleges were in

.




tesponse to the .new industrial gap between the rolés of B

engifeers and those of technicians. These /industrial

. technology’ programs (creating technologists and middle’
‘ A P

" managers, not teachers) did not immediately create

problems of conflict- with traditional industrial arts .
education programs since they were very similar in

“. content. Also, both traditional industrial arts and

industrigl téchnology programg had high enrollments.
- This situation.did not rerluain stable, and by the late
s'e\!entiee 1;1dustri.a1 te‘chnclo;éy programs were - ' v
sv::fficiencly diffetent from tradic‘ional programs, and : “
their enrollment was high enough to cause prublems for |

- ¥ traditional i_nduatri.al education programs. One of the o

effects of those problems was declining’ enrollment in \
traditiona}'industrial arts teacher training programs X |

(Rudisill, 1987).

‘It was to resolve these, .angl other, problems 't{'xat
. a number of leaders in the field met at Jackson’s Mill . !

during the\period 1978-80 to forgg a new direction for . \ .

industrial education .

. The group poncluded that:
1, 1Industrial arts.is a co{npi‘éhensive educai;_‘ional
. “progran concerned with technology, its

evolution, utilization, and si:gniticance';



with industry, its ox:ganiL‘ation, perso_nnel .
systems, tec‘hniquea, resou}ces, and productslm
and their soc;}al/cultural impact;

2. Technology is the knowledge and study of human
éndeavogrs in creating tools, techniques, ®
resources and systems to manage man made and
natiral environments to 'extend the human
potential and the relationship of theserto .
irdividuals, sogiety, and t}(‘e civilization
process; ok

3. .” Industry is that section of the socist’al
economic iixsv;itutlop that utilizes resources
to produce goods, services, anq information to
meed the needs and wants of individuals and

2 society (Hales and Snyder, 1986, pp 1-2).

{This attempt to bridge the gap hetween the many
emergent programs has resulted in links being forged
between the two formerly opposed camps of industrial
education and technolcgy education. It also served to
shift the emphasis to technclogy education which ste:ry
(1987, p 11) . suggests is a "diaciplins based on
"concapts' of technology". He further. states_ that

industrial -arts and trade and industrial education ;::e




s,

subsets of that discipline. N
1 B
Technology can be simply defined as the use of

_ knowledge to turn resources into . the goods” and services

that people need.. Technology has been a factor in human -

existence since'a cave man wielded the first bone tool.

Technelogy is also the sum of hﬁman knowledge, is making

things- work better, 15 the means by which people control

or modify their environmém‘., is the- practical
applicatlon of thaury, and is a disciplined process that i

uges scientific, matarial, and human resources to

achieve human purposes (Hacker and Barden, 1985, and
Harrisnn, 1580). ; CHRETET
Teclmoldgy ﬁx{sts ackmany levels. Light,'Jfor
_ exaniple, can be created by using a candle a carbon arepr
or hy using a variety of chemical and/ot electrical

fops With a 1

-PL X,

1on i ical knowledge,
tachnolugy is now based more on "intellectual and
analytlcal processes than on mechanical,’ manipulative '
angluihysical concepts:" (DeVore, 1987, P 34) . ' DeVore
also states that the discipllne of technelogy is "the
systematic study of the creation, utilizaticn, “and

behavio: of adaptiva systems. . It incl\xdsu the tools,




machines, materials, techniques, and technical means - -

“along) ith the behavior of those elemenis/tn_ ystems in L

reJ: tion to human beingé,"society and c)’xe‘ environment- "

(Devore, 1987, p. 43). As_an intellectual discipline,

tecr{nology first addresses significant qu‘eut‘iox@ and

then it answers them (Lauda and Mchéry, 1986)-

- N .

L Tes Although the distinction\between technology and

= % EE . sciehce is often\confused, they are quite dit‘:erent from
.each other (Lauda and McCrory, 1986). Both have -

b different knowledge structures, and the basic

g L methodology of technoloqy is different trcm that of

science. Although science can lead to new technology,

. 7 this does not always happen. _Often cechgoloqy devel_ops

\ 4
.. before science can understand the principles at work .
. : (DeVore, 1987). One s;{ch technology was the steam

engine. .It was developed before the science of ,

the ics was di % The"sci.ence was later T
% E . ‘applied to improve the technology, of the steam engine.
. The goals of technology are to create the human

capacity to do, and to, czeate new and useful prcductﬁ,

devices, machines or systems. The goal of kcisnce is to '.

“dbtain fundamental understunding of nature and the

Sl



phyuical. universe. -r'echnalogy deals with complex, =

Lntnroln ad problems 1nvolving design, materials,

thformation, and control, - with_many variables &

& ‘. ener

both technical “and sccia).. Science problems are

ganax'ally small, highly detailed, manageable, and are .
_designad to com-.:ibut.e £o a body of information as a v g SN
base for ger!ax‘alizable theo:ies. Technology is .
qene‘:aily condui:ced directly in the social milieu, whilep PR
/acience is generally ccnductsd in isolation from direct :
F social, nesdu. :

Barnes \(1988) at:aces ‘that the following are -

dizterencas between scienca and technology: (1)

Technolrcgy is an open aystem; science is a closed

“'systems (2) technology uses deducuve reasoning; science

u: .asvanalycical reasoning; (3) technology uses the

design mqtﬁod} science uges the scientific method; m! S

(4) technology is. concerned with how things ought to be;
science is concerned with how things are.
Technology and: Socicty - -
* o : -
- Technology plays a major role in the value system

of a society. . Lauda and McCrory (1986) feel that
techriokogy is the major determinant of c}xltura.

. mechnical means ‘of satisfying needs and wants are

it £

L g B




. T2
determined by.the level of technology, which’in turn .
affects the value sy‘stam. Work, leisure activities, and
lifestyles are influenced by the available technolggy
and in turn influence the value system (Glines, 1986 and
1988, and Locatis, 1988). '

Some of the ifpacts of cechnolog:y are often
am:i;:ipated‘ but others are not. Industrial use of
robots, for example, has tripled in the last decade
(Dunsmore and Dixon, 1987). Estimates put the number
around.10, 000 for American plants in 1986 (Richards,

1987). While some-of the productivity impacts have ‘baér‘\

plann:é for, it is fair to say that not all of the

.social® consequences of 46b_loss and.job retraining have
been dealt with. Of the four possible classes of
outputs from technology (expected and desirable,
expsp;!d and undesirable, expected and desirable, and
unexpected ‘and undesirable), the latter is of most
concern #AFigure 1). The goal should be to match
‘technology to the individual and to the environment
(Hacker and Barden, 1988). . o
Waetjen (1 ‘5) givga a nmer of reasons why modern
technology di;:ectly changes the values of society.
First, the rate of change of :echnoloéy is such that

every job in every field, from office work. to
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" Outputs

- —>| Unexpected | —|Undesirable | .

Figure 1 Multiple Technological Outputs
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agriculture, 'is affected to thi egree that k}ighly

trai}xed Wo!
for bank t!
adversaria.

communicat.

rkers are needed. Second, the response time
ransactions, diplomatic communications,

1 relationships, and, in fact, any

ions has been effectively reduced to zero.

Third, the rate a:d method of implementation of T

technologi.
that techn
effect. on
virtue of

situation”
s

cal developments often leads to the conclusion
ology should be pursued at all costs. The net
society is a change in cultural values by‘

tt_le rate at which choices for a gi;ren |

change.*

The fourth consideration for a technoldgical

societ); is

workers.

the separation of the worker from other

The contéct needed for personal communication

does not exist since the worker can more easily work -

from home

using telecommunications. This tends

destroy the social fabric.

As society changed from a mainly agrarian to an

industtial
education
to siaend i
education,
education

workplace.

to an information oriencation, the level of /
evolved to the point that_an individual needs

he first quarter of };is life in f’o:x;al g
and the 'res: of his iifé in con;inuing.o' a
if he wishes to function in society and in the

Today s educational syatem cannot afford tosw




produce people who afe technologically 1lliteraté in a

technological world (Lauda and McCrory, 1986).

Iechnology Education W -

The first attempt to integrate technology education
into industrial ;ducation was the Warner proposal}o!
1946-7 titled A Curriculum to Reflect Technology .
(Phillips, 1985). This project introduced the fix{e

areas of a technology based curriculum: communications,

construction, power, t Sttation, and { lng. .

These areas served as the basis for most of ths programs «

developed since then.

The termv'technology education’ was coined in 1970
at West Virginia University by a group of graduate and
post-graduate students in response to a question

concerning the title of a program that should help

students "comprehend theiz tecl\nological inhericance and
technological f'ucux:e.“ (Lauda and Mcc:ory, p. 17, 1986).°
Technology education was formally defined in 3985 .
by the ITEA monograph Technoloav Education: A
Perspective on Inpleméntation (refer to Definifion of  *
Terms, Ch. 1, pagé 5). There have béen componentis - of &

~
technology education in industrial arts since itk ’ . b

beginning. 'x‘he technological educa;ion component of*




.

industrial education was mainly limited to technical
means (Waetjen, 19B§) and to technologies of industry,
sometimes 1nciuded the organization, perso}mel, ‘systems,

:ésdurces or products of industry, and seldom included

5 -
\ the social/cultural impacts. For industrial arts,

technical progress was secondary (Lauda and McCrory, ’.'.
198%) ’
<ﬁodern technology is "explosive, unpredictable,

remarkably beneficent, and laden with -tech;ﬂcal and
social problems" (Johnson, 1985, p.. 12). Johnson
further defines a holistic role for ‘eduea":ion to
ac‘quaint all members of society with technology’s

", theorgtical and hands on.techniques, and with the

' p:_esem: and f_uture social an’d political consequenées of

te;:hnolcéy. '

il éoye_r (1985) perceived the r‘apid rate of change of ,

society - the changes in industry, -in communications, in

transportation, and in construction:-.as one of the

'major' issues facing technology education. Present

education sepérates academics from vocational purists -

’ 'a schism that began with the .ancient Greeks (Phillips,
1985). The message to the st‘udent has l":een 'tho‘se ‘who
pursue ncade;nics are thinkers and those who pu;spé

anything else are uo;‘kers‘ In fact all education is for
25 ;
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a vocation, and all e(?ucaéion exposes students to great
writing and great thinki‘nq., The :‘eauty is that all
people are both workers afd thinkers. Boyer cited the ¥
goal of technology .education to be quaJ:L't‘.y education.

Todd (1985) views the impact of technalogy
education on a society as a factor of the level of
technology of the society (Figure 2). The indigenous*
level has little educational impact, since it is the:
lowest level E:echnolcgy (traditional) and is long @
term, 1oca'l, and survival oriented. .

r'l‘he second, or emerging level, involves the

\ 5
transfer of technologies fromﬁr cultures and

consequent educatianal’}zoble preparing people to :
judge the suitability of 'fnnovationa. Consequences are A
usually _consider’ed after the fact. T

The third, or developing, level p‘ravidés more
demands on the educational system.- Technological

innovations need to be questifmed for appropriateness 2

and future impacts. Technology education must provide 1 3

for subh ! futures planning’_. This involves problem

solving msing a large ta;:hnoloqical database.
The fourth, industrj.alizad, level is concemed with
mastery of technical systems to mass produce ‘and~

distribute hard'goods. Problem solving becomes more and
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more complex. As society accepts the intrinsic value of
technology, the r'o}e.af technology dducation becomes
more important and complex. . . /

The fifth and final level evidenced is the -
cybernet“ic or post-industrial level. It is
chalractarized by integr’a:sd techx;ul.ogical systems. This
society straddle® the industrial level and the new -
technolagy/‘ﬁ'\famation level. At lthis point
communications technology has becomeﬂ the ma‘jor
indugi.rial and social influence. The vce‘chnglogy has O
be‘come a major determinant, of cu‘lture and socj.etal
values. Technological,;literacy for the population
implies that technolog)_( ediz‘cation must become a major

component of general education. '

The‘ purpose of technology ‘education is tp study r}\e
;;palitias generateéd by humans. The student ?ains
several benefits irom technology education.  There is
gain in camprehensi‘on of technd}egical progress, in a-

content base to amplify work in other disciplines, and

there is a headstart on technological 1itera_cy (Lauda

and McCrory, 1986). A téqhnologically literate student .

can’ contribute to the advancement of technology, is

o .




Petter able to assess current and future technoloqy, is

better able to cont\‘rel technology,and is‘better able to

adapt to a changing world (Stashak, 1981 in Daiber and
LaCTatry 1986) . '

As a result 0f a 1980 American Industrial Arts

Association research project, Dugger, Barmes and Pinder o

(1985) stated the following purposes of technology

education:

1. know and appreciate the importance of technology.

?. appl}} tools, .materials, processes,.an}vj- technical
concepts safely and efficiently. SR

<
3.‘ uncover and develéy ihd‘ividual talents. #
4. a‘pply problem solving techniques.
5% apply oéher.schodl s'iubjecté'.
6. B apply creative abil.i.c—ies.
7. deal with forces that influence the future.
8. _adjust 1;.0 the t_:hanginq environment. s
9.  beoome a wiser consume‘r. '
10, make informed career choices.

Based on The Teaching of Technélogy by Deforge
(1972) and the conceptual framework that (i) all

countries undergo an evolution of \:echnoloqical growth

and development and' (11) technclogy educatian in

B




society closely reflects the society’s technology, Todd

(1985, p.20) stated four purposes of technology‘

education:

1,

Technology and social-cultural education: the i
polytechnic (multidisciplinary) .approach. -School
should not be cut off from society, pa}cticulazly

the world of work, 'but 'students should be taught

how to £if within a particular social system.

Activities would include environmental and f;x‘tﬁres

studies. . .
: n : .
Technbiogy and people: grou’p work. The¥main
P - 2

purpose is for students to find their place within
5 b pes

" the’ group in terms: of abi}.}l:ities, ambitions, and

knowledge. - ‘This cohla be éccomplished with mass

ioni and ize.

Technolog)} and the intetdiscipll{lary concept :

applicaﬂ‘cn and éinthesia. Use and integraéion of
different éechnologicai gystems to s‘o‘lve technical

problems l_:hrouq}x the project approach isv

l‘et‘:ummended. Student research and synthesis of
knowledge and .techniqueslis the desired outcc;'|e.
Technology and discliplinarity: .the analytical '

appréaéh. ‘For éhis phrpcae subjects retain their -

traditional separation.. Knowledge and'skilis are

33’




Ps: pr’cx\}ide an organized ‘set of ‘conc‘eptn; processes, . .

L A

applied to discrete subjects such as electronics.

The Jackson’s Mill project developed a Mutual
Interaction Model (Figure 3) to deal with \:he'
interaction between domains of knowledge and what they
can Human Adaptivs Systems. The ‘domains cf knowledge
exist in the humanities, sciences, and the technologies
with a fourth domain, formal knowledge (math, la'hguaqe, X -
linguisﬁics, and. logic) servfng as the bglue that allows
them to exist individially and ‘as’interactive elements.:

' . The Huma‘n‘ Adaptive System i$ based on the no‘ti’on» .

that-humans; like other _biolo‘chal life forms, adapt:to

nd technological .= exist.in a man made =

" new sitﬁaticns]; Human adaptive systems - ideological,

sociological,

and a natural bnvironment'._ Change, as a result of

interactions between iwo or more components or elements
of the system, is the only constant. Jackson'a.M,ill

concluded that the purpose of technological education

“should be' to provide for human adaptability tc‘ those

-changes.

ITEA (Mnmmma:mn_umum_xmm
profegsion, 1985) developed a“ specitic set of geala tor

technology education.. They are: .




Ej.mx_g_a Hut:ual Interaction Hodel

Jackeon’s Mill curxicu}um Projacu
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. - and systems that are uniquely technological.
; 2.. provide fundamental knowledge ‘.abour. the development “
of technology and itg effect on people, the
environment and culture.

3. provide instructional content from one ox‘ more of
communications, construction, manufacturing, and
transportation.
assist students in developing insight,

’ unserstandlnq, and application of technological
conce’pcs, proc’eaaes‘ and systems.

‘_ provlde students with experiences in apply!.ng g
tools, materials, machines, " processes, and "
technical concepts safely and efficiently.
provide student‘s with opportunities to develop ’
skills, creat;ive abiliti‘es‘, positiye self-concepts,
and individual potent’ials in techn019§y~
dev;lop studar{problem-solving and decision-
making abinties involving human and material

resou:ées, processes, and technoloqical systems. 4

prepare students for lifelong learning in a

technological society.

provide activity-oriented labordtory instruction
B

with students geinfo:cing'abs:ract concepts with

Concrete experiendes. - o




10. provide a combined emphasis on "know-how" and

"ability-to-do" in carrying out technolug‘ical work.,

In addition, technology education may contribute to
a value system that includes val’ues for relationships
with péople, for maintaining the environment, for work
roles, for continuing education, for appreciation of
creativity, and for worthy use of leisure \:’l(n}a @rl
and-LaClair, 1986) .. This va’lue system would help
students make miture decisions regarding . L
interrelationships oi social, technological,_ and
ecological systems.

Technology education is significantly different
from industrial education.. Industrial arts implies the
study of industrial processes and systems; technology
education implies the study of technological systems
(Sutton and Carter, 1986).

) ‘The rationale of technology educatidn is thg studyu
of technology in a post industrial society but the
rationale of industrial arts is the s‘tudy‘ of industry
for 'an industrial society. The objectives of technology
.education are development of technological literacy and
techno-social ekills while the object‘ives of industrial

arts are the in:erprecar.i?n of industry, development of
» J




arts and craft skills, and developmen}: of pre-vocational
skills. Technoiogy.educatiorl is stru;k_:tured ar.ound
technological adaptive syé:ems but in‘dustﬂ‘ial arts, is
structured around drawing, woadworkin§, me;alwork,‘ and
‘electricity, Finally the content of ‘cechnology_
educgtion is technology, but the contgnt of industrial
education, is material based (Daiber al‘;d LaClair, 1986).

a5

. \

) The first effort at tephnology cux\rxculum, A

(Phill;ps, 1985) cited
ai:ove, led to a variety of efforts. throé\qhnut the- United
States. One of the definit¥gns closest to modern
definitions of technology education was put forward by

Donald Maley at the University of Maryland (Phillips,

1985). He proposéd student activitiestorganized around .

investigation, explorat;on, analysis, tes&ing and the
use of tools and materials to solve pioblams. . Other
projects included the American Industry Project (AIP),
and the Industrial Arts Curriculum Project‘1 (IACP). The
IACP program consisted of thres courses; he World of
Const:uc:i,cr the warld of Manufacturing, fand the World
of calnmunications. !

|

a product of Jacksanfs Mill was a Universal Systems

39
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Model (Figure 4) as a basis for curricu]:um de\(eloi:men:.
This model organizes the 'systems’ concept of huian
adaptive systems. It suggests that humans use a systems
approach when adapting to new situations. Input:s.
include people, knowledge, materials, energy, tools,
capital, time, and finance. These vdry with different
people and situatiSns. system protessés include -
technical méans and knowledge of, technical means or, | .
'technolngyf. The technical means are, the processes é
or“thé ’scheme of actions and practices’ used to perform
standardized operations. The outputs are the goals to 4
which-inputs and processes were applied,

Human technical endeavours have four s::bsystems

- g " (Figure 5) : communications, construction, ®

ing, and t. a;ian (see also Hes®1 and .
Jones, 1986). These subsystems exist in a complex web
of interrelationships. - .
' Each of these subsystems has umique goals.and Mg
practices. Each'is continually being affected by the’

na:ural/socio cultural environmant, as well as the

intellectual p:ocesses of people wién varied . L

. 'Each Yy is often subject to a
managed productive system with unique productive and

< - managerial processes.
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The monograph
on_Implementatfon (1985) responded to Jackson’s Mill
with a model for curriculum development (Figure 6). It
pfovided a model for technology education at all levels
of school. . %

At the elementary level, Learning Reinforcement and’
Téchnological Awareness, the model would provide -

8 with (; 1 s, enrich science, math

and language experiences, allow students to work with

~ tools, materials, and technological processes, and allo_w
' students ‘:c; develop technolcgica'.l awareness. - %
At the j‘unior high level, Orientation and
Expl‘o:ation, th}s mod‘sl providgs explorations in the four
broad content areas. 'Students are provided with ! .
experlences to a\.ssist in making informed and meaningful
educational and career choices. :

At the senior high level, Preparation LK RN
Technology, there are three objectives: ‘Preparation for
! college or post secondary education, preparation for
vocational education, and preparation for lifelong

1earn1ng and‘technolcqical adap:abi.lit:y.
. In order(/to idéntify the content structure of

technology ducation, - one must:

1. Idem:ity the dimsnaions of the study of technology.

. IS .o b,

i
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Grades High School
9-12 Goal: ‘Preparation in Technology
Grades Middle School or Junior High
6- a \ Goal: Orientation and Exploration
Grades N Elementary School
K-6 Goal: Learning Reinforcement

Technological Awareness -




2. Recognize technology based com:enr..
3. seléct appropriate learning ac:ivitias to reinforce
technological concepts.

_ Content of technology education programs must be
chosen so as to balance the cogonitive, affective, and
psychomotor domains of 1§am1ng and organizers such as
themes, principles and generalizations. 'n_xe systems
model has become. the organizing théme for technoj\.oqy
education fontent (Lauda and McCrory, 1986). \\\

"Helsel and Jones (1986) dEscribed»iﬁr model for
stru?wring c;ntem: based on the four universal s;stems
of communicaéian, constr‘uc:ion, manufécturing, and

transportation (Figure 7). The model provides a.balance

_between technical, or ’doing’, and technological, or'

"knowing’, ‘activities.
Developing Technology Programs
Dugger (iSBS) o;’.ferad the following guides for
develupinq'pruqram/c;:urse content for :e:;hna}oqy *
educa:ioun: ) '
1. It uses an organized set of concepts,
processea, and syatems wh.ich are uniquely
technoloqical

2 It ‘involves fundamental knowledge about
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Technical . Technological

- Advanced Research and
- Level I Interrejationships Among Systems

Development of Technical
Level IT and Problem Solving Skills

4

Introductory Information
Level I . in all Areas of Study

Universai ’i‘e&mical Systems

Figure7 Content Model for Téchnology Education
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tecﬁnolaqy development and its effects on people,
the environment, and culture. o
3. It uges instructional content from one or more
of the following areas: ' .
® communicnti‘ons i
construction
manufacturing
transportation *
A: It assists students to develop insights,
»Iundexs.tanding, and applications for .
technological concepts, processes and systems.“‘ oy
5. t’udents-uee tools, materials, machiﬁes, . t
procasses}‘ and technical concepts safely and
efficlently. . ' -
6. Student.s develop skills, creative abilities,
positive self concepts, and individual
potentials in technolug}. . 15
P Studénts ‘develop problem solving and decision
making. éi;ilities involying human and material
resourcds, processes, and technological
systems.

8. n:. prapaies students for lifelong learning in a

technological society.

9. - It uses activity oriented laboratory

b N 5

%
4




school (Figure 8) and senior high school (Figure 9) are

instruction to reinforce abstract concepts
with concrete experiences.
10. It combines emphasis on ‘know how’ and

‘ability to do’ for technological work.

Peterson (1986) suggests that an elementary progran

should contain the following:
K technology that we see and use every day

Grl technology in the home (

\ Gr2 technology in the community

Gr3 technology in the world
Gr4 technology .and history »

Gr5 technological and natural systems

Gr6 how technological systems and devices work.

The ITEA content models for junior high, or middle

based on the four universal systems: communications,

construction, ng, and t ation

. Middle school is defined by Bame (1986) as a

trapéition period for ‘the early adolescent and as such

is in need of special consideration. He favors a

curriculum which is explozatory and broad but

fundamental and interdisciplinary. It should also be

v
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GRADES RECOMMENDED
’ COURSES

TYPE OF ™
COURSES .

‘Communication System

Elective courses

8-9 . Construction System each a semester
~ | Manufacturing Systeni [ . in length.
Transportation System N =
Introduction to ) Required course,
6-7 ‘Industrial and

Technological Systems

a semester fog
. all students.

.







Grades (| * Course ,'l(‘:we of
Qurse |

Communication
~ Graphic Systems
Electronic System
Media System

Planning and Design
Constructing and v
Servicing Structures ’
Electro/Mechanical - |'Ejective =i
) Systems.and Servicing | Courses,
9.12 : i one or two
semesters in
length.

Materials and Processes

Designing Products for
Manufacture

Manufacturing
Production Systems )

e Transoortation ’

o Technical Elements of
Planning and Design -
for Humans and Goods

Transportation Systems

v . A
Figure 9JTEA High School Content Model !
Y >
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N ‘
vertically integrated and understanding @f the student.

The curriculum should provide socialization aspects to

prepare students to enter adult socfety, and it should

o provide a transitional function to allow students to
move from elementary to high school.
! ' According to Daiber and LaClair (1986) High School
\l programs should:

1. Further develop students’ understanding of tools,
materials, and products that are part of the
technological era. :

2, Involve cognitive, psychomotor and affective

‘? learning experiences through projects and
experiménts, in which_students int;racc. -

3. Allow st:u';jem:s to examine \s\ociax problems that ar‘e /
induced- by techng;logy: )

4., Examine cause and eff.e\cts of proposed technological
changes. * ‘

5. Increase students’ knowledge of the effects of

S e

.technological change in the past, present, and
tusure. .

.Ald students to develop sound assessment of
appropriate technologies fo{- local and global use.
Bette:;* equip students to cope with cultural change
caused by téchnological advancement .

~




8. Diversify students’ skills in the universal *
technical systems (communications, construction,

ing, and t tation).

9. Contribute to the development gf technological
literacy within society. [,

10. Participate in multidisc, inary activities within
the school curriculum to illistrate the

relationship of technology to other subject areas.

;xn alternative schema has been offered by Swyt .
(1986, and 1987). This schema includes all
technological systems, not just the four universal :
systems of manufacturing, construction, communications,

and transportation. Instead, technology is divided into G

three major systems (Figure 10). Information

Cammunications Systems include ;echnologies- of all

’ methods of communications. Physical Systems include

power and energy, ing, t ation, ani B

construction f.echnol_ogies. Bio systems include

agriculture and health and medical technologies. All

systems use the sleven bésic resources of techpclogy:
- people, information, energy, tools and machines, h
§ ) ; 8

materials, capital, and time. © 1k

L .




Eigure 10 Model of Technology Education based on
p Swyt’s Schema .




Swyt’s Schema

- Flgure 10 Model of Technology Education based on
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st for Impl ting oay

Dugger developed a set of standards to evaluate

existing programs or to develop new programs. The

standards actually consis}: of* "descriptive statements
established by key professionals and used as.a model to
assess the._degree to which a program meets qualititive
and quantitative characteristics of excellence" (Dugger,
Barmes and Pinder 1985, p. 8).

These standards have four main characteristics.
One, use of the standards is voluntary. Two, they are

primarily designed for developing education programs in

technology for secondary schools. Three, these

" standards are applicable to post-secondary technology

education programs. Four, the standards cdfftain 241 3

measurable statements which focus on 10 major topics:

philosophy, i actional i populations
T e

served, instructional staff, administration and
supervision. support services, instructional strategies,

public relations, .safety and health; and the-évaluation

process.
Use of the standards to assess a proéram or to
develop a new program offers a number of benefits.

Identification of weaknesses should allow improvements

in 4 ional Y tedching and




facilities. The evaluation will ircrease the awareness
i o
of the general schodl staff concerning the role of

technology education.

Use of the st .i.s a sy ic . Step
one, planning the assessment, includes selection of the
program to be assessed, selecting the asséssment team,
and choosing the evaluation method. Step two,
conducting the, assessment, involves comparing the '
program to the selected standards. Step thzée,
reporting, itemizes the strengths and weaknesses of the
program. Finally, stép four requires implementing, a

strategy to correct deficiencies. This also involves

. monitoring the progress of changes.

Elements in Implementation Strategies !

A number of issues must be addressed before a new

can be impl Y Maley (1960 and 1987)
described & number ,of implementation issues ‘identified

by the AIAA. These issues, centered around the unit

PP, + were ion, introduction of the

unit, research, ion activities, the
seminar, and evaluation. & .
Advanced preparation involves identifying and

locating resources, identification of class type,

S




R ) identifying the number of ‘startup classes, and setting
S - *teacher quali-ﬂcat'iox{a, cours‘e com:'em:, and r.y'pe of '
facility, Other c;:nsidetations are class size, student
ability, and prégram cost.
. Introduction of the technology unit primes the

student for a;l'othe: activities. Approaches include
films, 3-D models, slides, and transparencies or
pictures. ' The only pre-unit instruction generally
needéd is shop orientation including geperal practices,
course ou’tlines{', safety policie‘ﬁ’;, and d;a_yelopment of

.
general operational skills fpr plann}.ng.‘ Tool skills

can be developed as needed or at specifie'd times, -

Planning and teacher enthusiasm are two of the key items

in ensuring acceptance by faculty, st\idents, ‘and

- . parents.

. Student research will be facilitated by prgvidind

them with as broad a range of resources as possible.

_Libraries, databases, industry resources, and community .

resources are available. Students need to plan

i *  enquiries and write them cleax‘1§ and concisely. -Teacher

. K help may be needed for topic selection and amount and

- quality of . Any s letters ing

[4 y
information should be on the school letterhead and have

the tegchst‘ and school as the,:etuéf\ address.




Construg‘:tion activities will often be :Jarled ;nd
1 v % usually take up 60-70% of laboratory time. Problems
) related to those activities are similar to those £rom a
regular shop progrém. 7
B The seminar is used to provide an overview of the
technology module for all students, while allowing each
. to pursue an indepth_ p:ajm:r.., StudentLpresent —_
informatian to their peers and lea:n how to interact in
a more -formal setting. Students-should use notes, use
visual aids, should practice and use a standard delivery
technique. ) '
Evaluation should include both written and oral -
reports and should ‘be based on plans, 1abo’ratcry '_
k:erfox:niance, const:r_uctioys, writﬁen_aeminar reports;, and
E: . oral presentations, Evaluationé ‘-sfxculd be based on the
program goals and. objectives-gs well arsithe st\gdinc"s

performance.

'mmmmmmn_cnmumm

consistent witﬁ the nature of technology. This applies

to other parts o\f the world as well as to North l\merica.

Many European ccuntries use a core curriculum that

i -includes munication and 1 skills, ics

i "

g Technology programs are varied in nature and scope




science, and technology, social and snvixonm’e;l‘;fal\
undersisndi'.ng, vocational studies, physicAl and mentil
recreational. activities, creative arts, and
interpersonal skilld (Campbell, 1988). . °

Benson (1988), quoting from a 1983 UNESCO study of
‘\:echnology ed\!cation in 37-85un:rias, stated that there
was a great deal of commonality v}ithin the programs.
Technology educat'i/‘c;n was generally considered to be part

of general education, promoted a breadth of technical

’develobmenc in students,j‘and was most frequéntly offere?’

to ya\ing adolescents. -The study also showed that as

countries became more developed a higher value was

placed on technology education. A )
The British Craft, Design, and Technology {coT)
pmgram is the equivalent of industrial arts/technology
education in Canada.. The central aim of CDT 'is to,
",..develop those coml_allex skil!,s__a;ld abilities needed to
_exe:éisg control over the quality ot.tixe environment."

(Carter and Culberson, 1988, p. 28)\.7 The student must.

ids‘n\:ify, exam!.rie and solve problems usin_g tools and
materials. A great deal of émphasls is placed on
research, *design and technology.. The three areas of
study that are integral ;n CDT are conérol, energy, and

materials.’ ‘Other areas regularly addressed are graphic
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and associated mo’deuing'skills, craft skills, health

and safety, cultural and historic perspective, values
and attitudes, and communications.
The major philosophy of the Russian polytechnic 4

program since the late 1950’s is that all students H

should know v}ork ar&i the ls of mass p: ion
(Nee, 1988). Students at the secondary level are taught

the general scientific foundation of modern production

and are involved in.socially useful p:o&ucciva tasks. g

Thers~13 no Chinese equivalent to ‘industrial

arts/technoloé”y eciucat:ion, but vocational educ’atlox_l
_exists as vocational and techn‘ical programs, The 13th
Congress of the Chinese Communist Barty, meeting in
1987; prescribed a’ mandate for ‘educational reform. The
purpose of tlﬂs reform was to develop a téchn‘ology
program to meet the needs of Chinese bisiness and
industry (Sredl, 1988).

Since World War II, Japan has had an 1ndu§triall.
education program which is strongly modeled on the
American system. In lov;er second‘ary school (junior
high) all students e‘study (8% of time‘) practical arts.
This is a rough sq{xiyalent of industrial arts,
agriculture, and home economics. ‘i'ocational education

is a-vailable in comprehensive High schools and in
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technical high schools. A new curriculum project has
been il!{plemenléed to px"ovide st_y’dents with experiences in
Zewer technploqies, particularly those relating to
computers. _

. Over the next five years a 35 hour course will be
implemented that includes computers and society,
computer {rfa"x‘dwhre, computer software, .and application;
in ing, 3 CAD, and CaM

(Stern and Matsuda, 1988). -
A review of programs in North America» revealed’ that

the effort expended at'Jac);son's Mill and by the ITEA

"are providing ‘valuable guidelines for the development of

.programs. Most programs are based on the universal

systems of ccmmunicat‘ions, ‘manufacturing, &étruction,’
and ;:ranspértation. All programs promote technological
literacy, and providehtechnology learhing activities
that reéuife a mix of theory, research, and practical

activity.

John Hanson Middle School. Maryland i
‘The John Hanson Middle School program’ has. five

main goals:




‘2. Understand that technology is applied mathematics

and a monorail.

1. Acquire a-better understanding of technology

and science.
3, Develop better language skillls through
practical oral and written g:ommunientionq. .

. Create an awareness of the social consequences

spawned by tlechnologieal c‘hange.

5. Achieve a better ynderstanding of his/her self
ar}d’ their relationship to others in an .
industrial/technological society." (Smith, 4
1987, p. 26) \

This year long program, designed for 20 fo 25
eighth graders, involves:  four to six weeks vpf\ hand and

machine tool skill activities involving construction of

a simple project to -prepare for the remainder of the

program; research both in and out of school on a
Selected topic; laboratory and shop activities
including sketching, CAD design, and construction of the

project; and seminar ation by the s 8 on the

results of each student’s project. : Techn.ology projects
have - included a spinning wheel, a nuclear reactor, a

typet‘vriter, a computer, a sewing machine, a h!ydrotoil, -

Accé}:ding to Smith-(1987), studentg_are e&gouraged
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to answer such questions as :

Your ... (technology topic) helped humans
solve a problem in which of the follofﬁg/
areas: defense?,'dauy life?, (t
transportation?, communications?, uéeg what
power source?, ) 3,

Describe how topic fits into the
evolu:ion of technology. ... correct plﬂce on

e 28

= 5 “The: seminar focuses on three topics to be addressed

a cimeline .

by each Student: Function of V‘I‘echnolugy‘,‘ Social
Signiticanée of the Topic, and Evolution of the
Technology 'El‘opic. D\irlnq the Function 'of Technology
seminar students are .encouraqu_ to establish the
math/science links of their chosen project by answering
ques_tions such as: Explain how thln‘ga work, identify
all 'ln:eqzal patis‘, identify the scientific principle
for each ;;ar:, and prepare simp];e> visuals to explain the ’
». . ) tunccien o! each part. ' ’

B oaw R g e Laboratory proceduxes are evuluated by allccatlng a
e “paycheck" of 550 to e§;h student. Infractions of
séhool.iu}es, ,la‘b rules, and safety 'rulu result in
"deductions, At the end of the week thg "haycheck" is

redeemed for the lg@ procedures grade.
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Grace Atlanta High School
The Greece, New York, Grace Athena high school
technology program (Listar and Schiffman, 1986) was
converted from the school’s very active, seventeen year
old, fou¥ cluster industrial arts program during the

period from 1984 to 1986. The technology program is

based on the curriculum guide for junior high technology

programs for New York State in 1984.

Teachers in each school implementing the program

.
are to develop TLAs (Technology Learning Activities) to

meet the unique concepts and bbjectives of each module.
Each TLA activity sheet states:

1. What module the sheet is written for.

L2, The activity and concepts the activity covers.

3. An overview of the activity.
4‘. Student/teacher activities by class period.
5. Constants that are infused in the activity.
6. An evaluation p]:an'for the stu;ient and the TLA
' itselp. ‘ ‘ ;
TLAS developed by the Greece teachers include:
Fér Module T-1, "Getting to anu» Technology",
involving technology process skills, activities include
layou.c and measurement, cun:.ing and'l;ucl'#ning, forming

and molding, fastening, and coating and finishing.




7

Fo; Module T-2, "Resources Needed f'or Techndlogy",
activities center around time, time and machines,
knowledge, materials, energy, people, and capital.

Module 1—3,' "ysing Technology to Solve Eroblemsj',
requires each student to explain the solution to one of
the problem solving a‘ctivit:{es. One of the unique
aspects of the TLAs in this module 1; the use .of
‘Technology Money' to represent the value of tools and
resources. The value of each depreciates with use and
with time, encouraging the ‘development of the ’cost of
technology’ concei:c. 3

Module T-4, "Systems and Subsystems", TLAs require

students to design and build an open orclosed loop

.system using technology processes. The system and any

~
subsystems must be idem:‘lt‘ied.

The other technoloqy‘ modules to complet.e the
program are: ° .

Module T-5, "How Technology affects People and the
Environment"; “Module T-6, "Introduction ,and Review";
Module T-7, "Choosing Appropri‘e Resource! for ‘
Tschnological Systems"; Hodule T-8, "How Résources are
Processed by Technological ‘Systems"; Module T-.Q.
Controlling Technological Systems";* Module T-10, "Using
Systems to"Solve Problems"; and Module T-11,
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_"Technology and‘You: Impacts, Decisions,and Choices"

(Good, Feb: 1986, p. 8)

Implementation of TLAs 1is’ a factor in budgeting
opetational cos:s for the frace Atlanta program. For
each ‘H..A implemented, costs are calculatqd by objec:!.ves
covered, cost.of matex‘inls per objective, ‘and the number
of .students. Evaluation of students is-based on 80% for
meétl,ng TLA criteria and 20% for a f‘inal technology
;xam, : £ . :

. 'The New York State Junior High program emphasizes

understanding, using, and controlling technology and

. uses a delivery system designed to provide, concrete,

motivational e;periences. Acclviﬂgs are designed ‘to
develop mental process skills for creative t}ii-nkipq, .
decision making, cfitical thinking, and ptoblel;x s'ol\;léxg. <
Technological learning nctiyities are mulyivdigciplinary N
and cover, biotechndlogy, infotmatidn/comn;unicationu Y
technology, and physical technology (Good, 1986)%
Students completing the series L;! modules are

expected to demonstrate the following proticienéiea:

b an ding’ of a technological
h 4

system.
2. . Appl} conceptual knowledge ta the splution of
technical problems. 4 . £ ¥ .
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!

Demonstrhte ch; correct care and use of tools and
equipment to built and maintain technological
devices and machines in developing an awareness of
the impact b‘t technology on their personal ;nd
working lives. ’

Analyze and davelop methods of using cechnolcgy to
banetlc human-] kind thtough planning, designing,
illustrating, modeling, and' producing.

Design and produce a product or device to solve a

given technical problem. ~-

Read and correctly interpret technical information .

including diagrams, symbols, Flow'charts, and
blueprints. '
Des:?a the combination of subsystems which

perfdérm a specific function within given systems of

a‘simple praduct through the use of a block
diagram.

Deqériba a variety otlcareer opportunities in
technologically telated ﬂelds"includinq entry
level trai‘ninq requirements. )
Damo}\stnts the ability to formulate ‘and mai:e

ﬂacisions as consumers of technoloqy." (Good, 1986,

3 p. 9).
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The New York State Hish School Program
The high school program, slated to be fully

operational by 1990, is intended to assist students to

develop transferable skills.for work or home situations,

and to enable stuq_e&;a to explore occupational interests

" and abilities prior :o'special-izav;ion. All students in

' 6ccupational education must take one unit of credit in
"'Introduction to Occupations". . c .

The introduction contains 26 mnd_ules which '/ay be
combined ir any fashion with the proviso that a;.{: -
students take "The Working Citizen" and “Perso{)al
Resource Management" as two of the four t‘equirgd ”
modules. These two modules are desiqﬂed to dé\{elop real
world skills in terms of integration into society and
management of time and personal resources. r
) _ Other modules -include introductions to basic
systems for ;anufuccuxin:;, construction, tranﬂportation,
energy, cémunications, electricity, electronics,_and

drawlng ; 4

Following the  require "{ri:"imEELTnT ‘students may

* choose a :a:iety of min!:mumisbu:se sequences: two.three
unit sequence‘, one five unit sedquence, or one three
unit technology and on‘e ﬂve‘ unit English and social =

studies sequence.




" Students are expected to develop core competencies

in personal development, social sy's:ems‘, intorm_ation

. skills, resource management, and technology.. Technolpgy

competencies are required for concepts of t;echnolog;]\i
developing (‘;echnolégiea, applications of cﬁ:ren!:. and
emerging technologies, use of basic tools and Ve‘quipmsnr.,
work related health and safety, and personal safety.
The high sthool program continues c<‘; stress e
relationships between technology and other disciplines

'/includi.ng math and science (Good, 1986).

‘' ‘The Tr‘iaé E&ucatior} Cluster (TTE&) established in
1980 in Troy, Illinois uses a th:Fe 1eye]: approach to
‘technu-l.ogy education (Gerstenecker, Daiber, Moore, and
Con‘ley, 1987). The >program is’ based on the followipg
goals: ” -

‘1. Provide an #ntroduction’ and exploration in the

5

_areas of technology to illustrate ‘how people use

vintormaéion, tools, materials, p:écesses, and '
energy to satisfy their needs.and wants,

24 Develop sound technical skills ‘uhich will prepare
students go_enter a vocaticna; or technical school,
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college or employment after graduation.
3. Group the content area in a cluster to illustrate
how drafting, Velecﬂtronlcs,r and production :
» interrelate in a system. ‘
4. Divexrsify students’ skills in the major contents of
- technology (production,.energy, utilization/
K t.ransportation, and comunic;ations),
; E 5. Generate group activities- 1n>which students will
- " learn to think and work together. N )
6. ’Better equip students with skills and abilities-to
s ", seek jobs which will develop the future. 7
7.  Aid in thé overall educational experience Of
students to gna‘ble them to better cope with
cultural change caused by technological
advancement. - Lo - .
8. Remain relevant to the growth ahd dévelopment of i
At"echnology by eu_mnatiné and adding new subject

materials (Gerstenecker, Daiber, Moore, and.Conley, .

p_23-24). i s

The TTEC program is a flexible three level program

. with :nultipl‘e courses offered in each level (Fiqur%n).

Level'l, Technology Edication &, is an introduction to - X )

ccﬁmunicat}nns, energy p;ilix‘auon, production, a.qd ¢ ;




Elgure 11 TTEC Course Structure




Technology Education I
Skill Development Level -
Drafting II '

E’l‘echnology Education IT .
Electronics IT

- Technical/Social Development Level

[} Drafting III : Drafting IV e
—* Production-Systems F———Production Systems 1I—]|
) Te'chnologlcal\Systems ’
;}lectronlcs mx .o Ele,ch‘-onlgs v

Figure 11 TTEC Course Structure.
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transportation.

Level 2 offers skills development courses in
Drafcipg iI, 'L‘echnol:oq§ Education II (polymers ahé
métalics), and Electronics II:,*

Level 3, a technical/social development levef,
offers three streams of covrses based on the three
courses in. level 2: Drafting III, Architectural

Drafting, and Drafting IV; "Production Systems I and II,

Plastics, Welding and Advanced He_lding,;,and

Technological Systems and; Eléctxonicé III and IV.
E;lexibility comes from-a numb’errof built-in
features. Instruétors .constantly 'researchb ;and identify
technological de\‘yelcpn!ents and {:rends and' modify course
céntept and aét.{vities,to reflect those develoéments
without changing course names. caurses are kept
relevant“without majcr administrative acceptance and
scheduling problgma. This also prevents problems “for
s_t\;denyg who are already in the program. '

the hasis is placed on the

math/sclence/society relationships of technology.

Activities rnngs from paper airplane contests for

‘\.m.icn s in the Intr ory Level to .

'robotics and mass produc:ion projects in the Technical

.- Social Development Level. ' Y




The Newport News technology education program is
" based on four guidelines of the Department of Education
of Virginia' N
L1, Competencies are specified to scudem:a prior to

instruction. . N

2. Competencies are role relevant and are derived from

the professiol:l. = " “

3, ‘A system exists for documencing student
_competencies. ]
E 4. Criterion referenced measures are developed for
each performance objective." (Cummings, 1987, p.
15). . '
. A competency-based curriculum has been developed
from these guidelinas. Performance objectives exist for
the delivery of the proqram‘ny teachers and for the
learning outcomes for the students.
% . The Middle School curriculum beginniné in the sixth
grade ig an act‘.ivity based program entitled ’
"Introduction to Technology". Activitles include:

production - plastics forming, woods and metals

technical drawing, and electricity/electronics;. career

exploration - titles a(nd job descriptions as well as

processing; communications - photography, graphic'arta, :

+




tools for communications, construction, power and
. e 5 T

transportation, and manufacturing; and a course

!_amiliarizing students with the high 'school program.

1' Thé. seven and eighth grade proqram, "Exploring

v Technology", ‘uses a ‘unit’ approach. Students are

required to select a problem and zesearch a solution as \\

. part of the activity. Product development and
‘production are covered as is an introduction to pick and
plai:e robotics. 3 ’ ‘.

- The high school curriculum providés a number 'of -

¢ technical courses. Ninth grade offers construction,
% communications, and power and transpor:ation. Later ’
courses’ include Basic Technical Drawing, Electronics,
Woods Technology, Metals Technology,\Graphic )
. . cummunications, Computer Electronics, and Principles of
Technology. . . &y /'
% Part of the x:aticnal.e for the approach taken in 3

this program is current thinking thalI: a gpod !cundatiun ./"‘ -

in technological basics will lessen the need for

'S . technical retraining; and will make people more // L

® :echnologically adapcable. Also part, of this rationale

is reccgnition of the value of & project or autivit:y

-based program for 1§arn1ng technological skills and
il ’

strategies.




The Pittsburg Middle séhool's ~“Explorations in
Technology" lnodular program alluws considsrahle - "
tlexibility (Iley, 1987) The proqram ‘consists of 200
self—-directed, totally self—cuntained modules, each
ccmplete with all equipmsnt, materials, 1nstruct£an§,
and daily assignmakts, Each module is representative of
a cechynlogy area And is based around one major .plece of
equipment. ) - v

Each module is organized around these logical .
components:

a., Computerized pretest/post-test. L

“'b. slpecitiéd reading. ussignments.

c. Related information using a variety of ‘media.

-d. Activities s .

Modules include Radio Cummunkc\atiens, Line
Production, Space/Flight, Producci.o\n, Small Gasoline
Engines, Research and Désigg,'Electricity/Eleccxonics, .
and ’rhink Tank. Activities range !rmn CNC production to
wind tunnel _testing of student groducad cars?

Prior to entry into the program, Students are glven
an orientation to the organlzation and management of the
course; an intrcductinn to, and an overview of fhe

:echnolcgy, its history, and how it affects the world;'




b measur¥eément; .safety; and media ahd computer T
« {
. ‘¢
The prograrﬁ is ‘managed with the aid of a computer (

. v

B, operat io‘ns_.

_preéest/post-test for each student which is !

autoﬁatically entered into t)lé studex'at's record. A

student management system is used.to keep attendance and / b -
¢ - daily activity records.” The modular activity centers
.use a call light system to control student movement . ~
Each facility has a light above it which {s turned on by
.. the student when probiems arises Students know_"where
d théy.sh;uld be, ‘what needs to be done, and that = )
assistance is available without leaving the module"
(Iley, 1987). -

Chicago public-school technology programs are based \
on the four systems of hu y described by the E B
! i
Illinois Plan: :

1. Communications. ’ -

2. Production.
w8 D
. - N
3 - 3. TTransportation.

' 4.  Energy Utilization (Tobin, 1987, p. 7).

. ~ » K
The program was field ‘tested for one year in the




‘Fénger High School. Curriculum develépment was carried
out by public school teachers for the following:

1. Production Technology ==

2. Communications Technology

< Transportation Technology

4. Consumer Electronics III-IV

5. Basic Machine Trades

6. Construction Mat'h/Eluepriu: ‘'Reading N
7., ' Drafting/Communications _

8. ''Computer Alded Drafting J . ) . —

9. .. Production Cabinetmaking. .

'An applied science-cou_rs/e,' Principlgsv of
Y Tjechnoiogx, offered to gradé 12 vocational track
student's pravide‘s‘gi urnderstanding of principles of
tec’hnz)“logy and assuc\iated mathematics. The course was
developed by a consortium of 32 states. It is designed
to help students continu;lly adaﬁ:‘ to the demands of a
changing workplace. The cou_‘rse utilizés ‘a broad base of

d*i\:very methods inc‘luding‘.various media, ,

rations, and hand activities. - In addition;'
it meets some of the requirements for increased scierdce A
content required for high schoo’l gx};duation (see also

the Wood River Proéram Belcw) . » ' L)




The Wood River Industrial Technology program

provides. technology exploration activities for a varigty

of tourses (Thode, 1985). The grade seven to grade . 24

* twelve program begins with a six week Introduction to . N
_Technoloay course for seventh grade (Figure*12). | 4.

Grade 8 - 9 students must select two areas for gach s
year. .This allcws them a choice of four of the seven
cptions. Throughout thé program instructional materials

are delivered using a variety of technologies including

computer, video disk, ({nd satellite downlh\ké. Emphasis

is placed on hands on activities. L
uanuﬂmﬂng_’tgchnglm is based on a student mass

production project '(Figure 13). The first nine weeka

are devoted to a variety of industriél sprocesses used

with woods, metals, a)nd plastics. The second hal,f‘of v <
the course is used to;'cx:eate and .oper_ate a student
“corporation, »

Techno!_.ogies‘ introd‘uced include pick and place v
robots and CAM, as well as the social and industrial
implications of using those devices and methods.

Matgxials Processing Technology .is Vo::ganized around
‘industrial processes for materials instead of the

traditional wood, metals and plastics (Figure 14).
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- |Grade Course
10-12 .Advancedﬂ Technology -
| 10 . fPrlnciplles‘ofTec'!\‘ﬂology,~.’
8-9 Applied Science
8:9 |- Building (;onsti'uétloﬁ Téchnology_ x
8-9 i Powér and Transpo;\tﬂt{t)‘n Téchnoldgy '
8.9 Manufacturing Technology -
8-9 Mgterials P.rocessi‘ng Tgchnology
8-9 Iiigl; Technology
7~ | Introduction to Technology 5

[Figure 12- Wood River Technology Program /
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e : sf:udencs aihor perform materials tésting for
'-'compreasicn stre};gth, ;_ensile stgéngth, thermal *
conductivity, ejongatibn; .imp‘act‘.‘stren'gch, thermal
expansion, ande'}heax st:renq;:h. étddents us'é a CAD
process to design a product usinq the material and
s processes of their choice. 'The ‘final comp/xent of the
.. course is construction of the product.
gemunimigns_mchnnugx is a four part course. »
- L Dx:atting and deuign,

tele h-ﬂrinna,

T and graphic arcs is a muiti-act}ivity progzam that
integrates comp.uter technol?r\lgchnologies used by

» . - students include: manual drafting and CAD; black and

"thit:g and colour oh and ng, lEs‘e:

‘holography and optics, and process camera; online
. database access. using phone lines, fiber ‘optic links,
. and satellite links uslng the school's satellite earth
ra?siv’ing scatiom receiving, tapin‘g, and distributing

satellite broadcasts through the schooi's video editing 4

and distribution system, and deveiopmen\: of video

B . instruction modiled for technical topics of .interest to
v ) studente.

mmmnmwmlm 1is a three part

~ “course qovaring smallA engines. eiectricity/eleccronics,

\ 3 .and alternative energy. ’Students strip down, rebﬁild,



;and run a small engine; : perform digital and.anal-og
. expermem:s: and perform a variety of experiments with
solar, wind, geothermal, hy'dr;:electric, and other
..-{lt_ernative power sources', ;f;les'e are generally hands on
a(:,tivi:ies involving the use of matgrlals, processes and
tools. : ) .

High Techdology is'a semester long course‘designed
o provide more in-depth Study of "high ca'qh" activities

ih other courses. . These activities include:

'robot/cmﬂpute/: interfacing, writing robot controlling

“ h software, as/‘sembling robot kits, robot vision, 9.nd rob‘gt
: % / 3 e

S * © sound-activation; laser use with fiber optics, spatial

-

\ .
filters, And laser scanning; anc} in-depth activities in

" CAD,A(:M/, voice control (input/output), computer vision,

% ¥ and digitizing.

is a year long course team taught

’ witz'a science insc:ucter. Designed for students who

aée experiencing diff»icuRy with the regular acf®nce
program, it offers a high level of h@nd'sl on activi ;a
and is highly success- oriented. science to;ics are
applied to real l,ife‘ait’uati’cns. For example, the
{:rincip}es,ofl the vsix si;nple machines are used to
co‘nstruccv a mechaniéal model of a robot arm.

* Principles of Technology is a full year course

o




-

based on the physical principles.of modern tech,noloqy‘.
Figure 15 outlines the -seven principles covered by the
course. :

Each .ofae units based on these principles cover
four gystems - mechanical, electrical, fluid, and

thermal. The course has integrated math, science, and

‘technology. Studgnts may also receive math or science

credit fo"r this course.*

Advanced Technology is fulk year course for
2 P
students who wish to do advanced work in computer
applications or in a specified high technology area.
Previous students have installed the video studio, set

up a satellite dish, and set up the.laser lab.

_Acti'vities also include presentations by"expertsf .

Ihe New Brunswick Proaram
Technoloay 100, the New Brinswick technology
prog m, was by educational research’

and is based on the philosophy identified by the

Jackéon's Mill Curriculum Project, as well as lthe

British Open University Technoloquzcurriculum.
The. 120 hour program consis\:s of a 40-60 hour

compulsory mnmm_ugdn]_g and two or three 30- 40 hour

modules. Initial module selections are mnga_g_m;gm»
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A rationale for the prcgran; is provided by the
global technological ch;nges and competitions, and the
resulting demands placed on productive citizens.
Technology is considered to be a major com:ributing
factor to, change in society, in lifestyles, in
interpersonal relationships, in’'personal work habits, in
the amount and frequency of career retraining, and in
the quantity‘and quality of tools and .artlfacts used in
daily life. . '

The program is based on. theory and attivity 1n"t)‘1‘at
it tequires students to "sample technological problems
and attempt to solve them using technology" (Technology
100, p. 3). Two types of p_rcjects are provided for the
prog;am: 1nf_ormation’al projects (Figure 16), which
require research and a written report from the student;
and activity projects (Figure lf), whicﬁ. require the
student to r&%8arch, design, develop, test, and report
on a product.

Evaluation of }student work is baagd on lr{astery in
practical courses; mastery level is determined by the

instructor and is measured using a varfety of testing
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devices. Evaluation criteria include sufficiency of 5 e
effort, m:-tk hébits, attitudes, care of -equipment,
i comprehension of pract‘:ical and cheosetical components,
concise articulation a'nd"‘plausibﬁ’lity, ix’:iomation and

'application, and formulation of designs based on .

research. P N =

™ The Foundation Modile has the following objectives:

1 ‘Ideniify and define syst‘em: and components found in
L’ejzhnolcgy. 5

2. Develop a strategy to administer the systems
processes ‘found in technology. L - o
3. E‘ind )?nowledge, synthesize informat.ton, and adjust IR
the systems of technology. >‘7 ’ 5
4. Use technology to increase anyawqreness of T Vow 2

L_ndividua]. potencial in our techrological

world..

Understand the process of Searchiné for : g3
© ' explanations of technological phenomeng.

. - 'Integrate knowledge and use skills acquired in N y

o

other courses to develop stratégies for o
dealing ‘rith_ technological challenges. . ~ .
7. . ,Set the staée for other technology modules.
These objectives are met by the following units of
" -

” . e




* spread-sheets, database, and machine control.

y S

study: t ! ) T
I. Qverview of Technology. After completing this
unit students should be able to describe.technology in

terms of sy models, ize technology unique

to their locale, discuss technoiogical impacts ast
cpportunicies and delimiters for individuals, use common
-implements of technology in solving technic&l problems,
and develop confidence and decision making skills for
dealing with technology. ’

1T Wund&mmmmm
Students uetermine the nature'and composition of .

" communications tecﬁnology, use“qomunications technology

‘equipment in class dctivity ‘(computer and modem),,

recognize th\e ability of communications systems to
enhance’ man-man, man-machine, and machine-machine —
interaction, and have p;actical experienéea with some of
the limits placed on commun.ications syetems.

Included ‘in the activities are telecommunications,
graphic communications (CAD), word processing, @
Transmission methods include hardeir‘ing, fiber optics,
and satellite. o 7

III E_hxmaj._rgghmlggx students describe

'pm./sical technology sy_stem x;equirements,' explain the




-of ‘constriction sites using the HOTCAN R-2000(&omputer’

* “technology ‘effects on society and health care

- technologies, explain the effects of technology on P

.and health.

. tudents develop a
‘' perspective for viewing and partic pating in emerging

major concepts. of physical technology systems, locate *
~and use information to conduct physical technology
experimenﬁg, ?rer 'im'ro_lved in problem solving to -

experience capabilities and limitations posed by the

presence and absence of technology, and make decisions
related to a variety of physical technologies. -

Technologies f:overed include building construction

ystems, v , and devel : energy analysis.

software, energy and power technology, including sources ’

of energy, measuring and moritoring energy:
cranspéztat\iun systemslv and m‘anuta;:}:uring, systems . . v(
including CIM. e ¢ )

1V, Technology and Life. tudents x:evi:.ew .

learning oépoxtuhlties, understand how to use technology
to enhance leafning, and beécome familiar with .emerging

technology terms’for agriculture, environment, biology,

v.

technology; become familiar with terminolody associated
with emerging techmqlogy, perform activities to make
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decisions on ho“w to participate in a technology, and
identify personal oppor:unir.ies in technology.

Topics incfude technology and the future, B -,
technology and the environment, and consequences of \
technology. ' ’

The Mnm_mmunmmmm is based

on the following goals~ « . - i .
|

1. To improve si‘:udents’ ability to communicate

and work uicr‘\l small peer groupd. , |

To develop the students’ awareness of today’s o

computer bas’e‘d{ technology.

3. . To improve the ‘students’ understanding of

e e

4. To develop thg students’ confidence in usind &
T 2

word processor.

5. To develop tne“ students’ general knowledge and
understanding lof modern day word processing.

6. To help students gain knowledge and ‘
undexstanding ‘\of today'’s pr‘oblems in business %

systems. |

|
7. To help students develop their potential for
solving buainess problems.
These qonls are met by the following objectives.

1. - Be able to operate a word processor.




<

numker «of tasks;

Obtain a basic understanding of the
cepabilities’ and uses of word processors.
Understand terms commonly used with word
processing pxsgrams. .

Know the terms involved in developing

solutions to business systems problems.

" Acquire the ability to communicate with a

group.
Have little difficulty working and %o-
operating with a small group in px‘oblem

lolvinq situations .

s ate a wqxd pr to

‘a

learn the definitions and descripticns

of business systems, procedures, tools and analysist?

and analyze a case study of anbusiness system problem -

using _the.group appx:oacn. .

incorporate new techmloéies in food preparation,

The H.Lgh_’tggh_mxing modulfis dssigned to deal
with the. impact of technology on the home, help

develop student abilities in appliance sslection and

design of efficism: work space, and to develop awareness

of eﬂ!c:s of food service industry trends on eating

habi:s and utestyle %

" The module has the following objectives:




rationale that electricity has become a major component.

"o apply. tHe techniques of combined microwave/

. working area, ""ﬂi"*" and 1 c

To describe energy efficient, systems of work . M
in the food service industry :hét may be _ rah
transferred to the home.

To apply these systems of work to home

prep;ratian of f:od using multi-use ovens.
To identify the various kitchen appliances
desi_qned so individuals may save energy and
time. i & ) ) .
To design a criteria for the sel‘eétion of »
multi-use ovens arﬁ compare and contrast

features of various models.

convection cdoking b eparing a meal 'for a
specific .lifestyle‘

_ i‘i
To plan’a menu using an electronic couj:ook

evaluating the menu for nutrient conte

To creaté, using a oomi{y:‘er assisted &esiqn -7

program, an energy efficient kitchen, that

uses programmable appliances and analyze its

features.

The Emlgung_m.gcr_mm module.is based on the
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o of daily life, and is involved in all forms o

transportation, communications, tools, and enekgy use.,
In additi:n, electronics has become the major and
Aunl.tylng component of alt éechnoioqtcai systems,
’ The module’s aims are to select relevant curricula
tol reduce the 'overwh‘elﬁxing‘ aspect of electronics
&;.ommunicatien in terms of theé students’ interactidhs %

with electronic technologies.

' These aims are .accomp_ii»shed with the following
i objectives;:. ' i i Y
1. .Identify elgctronic symbols and components.

2, Determine resistance values and tolerances .

from colour codes.
3. Measure resi‘s;ar‘lce using an ohmmeter.
4, Construct sim;_:le resistive circuits uith»
minidture components on a proto board. L
5. Verify Ohm’s Law using light-emitting diodes, ) ! "
4 - -resistoi and a voltmeter,

6. Identify lectrical safety hazards.
7. Determine the effect of diodes in a circuit.
8. Determine the effect of tran8istors in a

" cireuitsd .
L d . o *
9. Determine the operaciqg characteristics of an

AND gate using a 7408 IC chlip.




10. Determine-the operating characteristics of an
OR gate using a '{432 IC chip.

11. . Construct a free running clock using a 555 IC
timer. . . ‘ )

12. Construct and operate a digital logic probe.

13. Display an analog and a digital signal on a
computer.

14. V‘D«’ate:mineﬁ the n\acux:e and exte’nt of 'employmént .
in the electronics field. bl
These objectives are covered in four units of .

study: The Basic Electric Circuit, Introduction to

Solid State cbncepts, Digital Concepts, and Perspectives'

_on Employment.

Indistrial arts began in North America at the turn
of the century. There were a number of sha‘ky starts,
but it gradually grew _to become avn important part of the
gen‘eral education program in the Uniteé States and
Canada. It.provided the student with useful experiences
aimed at developing the who‘le person and involved
cognitive, affective, and psychomﬁ:or skills. The
primary content of industrial arts was the material and

processes, communications, and powér and energy systems -

.




of industry. During the sixties, the technological

revolution in the workplace, and later in all areas of

society, produced a crisis in industrial arts. Thg
'c)ont'en‘: and methods of the program were no longer
re}ev‘ant. A number of curriculum projects were
undertaken to make the program relevant. 'Eventually
curriculum developments centered on technology
education. ’

Technology education offers a comprehensive program
with a }:urpose of producing technologically litsrate
citizens. Organized around a systems theme, the program
'attempts to place technolog1eg in a schema of
technologies which shows " interrelationships bevr.ween
technologies, effects of technologies on sociecy and on
the person. It shows the 'hOw to’ as well. ag the ’‘what’
of technology. S |

\TJ(LO' b:asic‘schema have been developed to show the
_relationships between technological systems. The first,
‘developed by. the: ITEA, uses the universal technological
systems of c;‘:mmunications,’ construction, manufacturing,
and ti-ansportatlén. This schema deals primarily with
industrial technology. . The second schema was de;éioped
by Swyt (198‘6.and 1987‘) and it encompasses all

tachnc’lcqica} syste}ns. ‘The major systems are




information communications, physical, and bio. Physical
systems incorporate ITEA’s universal systems of I3

construction, ing and t tation. Both

schema recognize that technological systems use seven
basic resources: people, information, tools and
machines, time, capital,‘ materials, and energy.
Technology program$s have been developed for many
countries. These programs have several factors in
common: They are delivered primarily to adolescents;
they promote technological liter.acy across a broad

spectrum of technologies; and they are activity based.

111




Chapter 3
Eront End Analyses

When the study of the development of industrial
arts and technology education programs was cémpleted, L]
the next steps in the dev'elupment process of the Ry
"Define" stage were undertaken. These steps, generally
described as the front—end. analyses, included analysis
of the learner, analysis of the concepts and learning
tasks to be introduced, specification of instructional
objectives, and development of cr‘iterion referenced test
items.” This chapter describes‘ these steps of.ghe

development process.

Learner Analysis .
A learner analy‘sis was conducted to dékefmine the
characteristics of the target population relevant to the
design of the instructiopal materials. '1"he analysis was
conducted by interviéwing the Dit_ep‘tor of the Industrial

Arts Program at Memorial University_. A.number of

i i for this were also interviewed,
including the target students' 1nst:uctnr for ;,\he

previous summer’s proqram. It was assumed that the

these istics had not

over the past

year. s 4




assumed that they were mature, responsible adults.

" the TLAs. Attitudes towards instructional format were

113

General learner characteristicg. Learners for this !
project came from the third level of the three summer :
Diploma of Industrial Arts program. These students are
from the general population of university undergraduate ¢
education students at Memorial University. Most have.
completed two or more years of university, and are
completing requirements for undergraduate degrees. Some

are teachers returing for the sumpdr session. It was

subject matter competence. XAlthough thege students
have completed two thirds of the existing traditional
industrial arts program, most have not had prior
experience with computer related technol’ogies. Current
teaching séaff indicated that many of these students
were illiterate with'respect to computer technologies.

Attitudes. It was expected that the learners wguld
have a generally positive attitude -towards t‘echnclogy
since they had véluntax:ily enrolled in ;; special program
dealing with technology (industrial arts deals with
technology, and is, in fact, .a subset of technology
under the definition used here). During‘validat‘ion
testing this turned out to be a correct assumpt{on with

one exception. Prior to con\l’nenceme_nt of the TLAs, some

students expressed fears about using some of the

equipment. These fears dissipated after commencement of




. £ _biaued towards gelf directed activity. This tendency
may be due to the historical activities-oriented nature
. of the industrial arts program. e
N

‘
L . L ranged from

conversational to semi-scholarly. For most students,

language preferences we'rel closer to the conversational

end of the continuum. - Many of tﬁe concepts and

processes required the a}iop;:io;l of a new vocabulary. (
. Tool skills. Students did not have any deleterious

physical handicaps, and given proper :Lnstruégion were

able to handle all equipment. 7




. hierarchy became the theoretical structure that‘lglued

Concept/Task Analysis ' e

Cancepr_'and Task analyses were used to break down

the instructional content into components, and to

analyze learner knowled’ge (concepts) and behavicrs
(tasks) required to achieve the terminal ob‘jecti\'va.“
They were also used to define the terminal objective and
thé enablihq objectives.

Prior to the development of these anavlyses,
discussions were held with the client to establish the
general pb’jectives for the course.,:‘l‘he decision was
made to create a course titled "Introduction to
Technology;'.‘ 'x‘h‘ie course‘ would place particular' e
emphasis ‘on th;ee advanced technologies: (i) Computer ;
Assisced Drafting, (ii) Robotics, and i) De”s)‘c:op‘
P‘ub"lishing. Teaching the }:heoreti;:al base for th(;ae
technologies was consideied essential, The course was
to be, as much as possible, practical land activity
based, This translated into a short theoretical
introduction titled "An Overview of Technology" followed
by a number of TLAs in the 3 major technologies alreidy
identified.’ o :

Concept analyses. Following those discussions, the

concept ahalysis for "An Overview to Technology" was

developed (Figure‘lﬁ) . It placed each technoiogy in the
proper family of technologies within a hierarchy. This B 3




- 116

‘ .the technologies 'together.
. Concept analyses were then developed for each of
Computer Assisied Drafting (Figure 19), Robotics (Figure
20), and D.esktop Publishing (Figure 21).




g

Concept Analysis for An Overview of Technology >
~ -







e - Pigure 19
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Concept Analysis for Robotics
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\
e

Process Control - Robotics,

" ["Robotics Systems Control
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| P-dphriJ Iiwlhn Working || Operating l
Equipment| | Modo || Envelopa || “System




Eigure 21
Concept Analysis "for Desktop Publishing




Concept Analysis: Desktop Publishing ' . 124

Desktop Environment




Task analyvses. Follbwing completion of the concept
analyses, task analyses were developed hased on the
concept analysis for eachv technology. A Task analysis
was not identified for “"An Overview of Technology".
These analyses identified the particular acf_ivities_ for
each technology, and were later used to help Betarmina
thg equipment and facilities needed to teach the course.

During this time, a decision was taken to split the
tasks for each technology into several logical sections.
These sections cpeated more manageable pieces of
instruction, both for the instructor and [for the
learner. Each section became a Technoloé& Learning
Activity (TLA). This resulted 1p two CAD TLAs, three

"Robotics TIAs, and two Desktop Rublishing TLAs.

Task Analyses were comp‘leted for -Computer Assisted
Draf};inq (Figure 22 al;d Eigu’re 23), Robogics (Figure 24,
Figure 25, and Figure 26), and Desktop Publishing

(Figure 27, and Figure 28).
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Eigure 22
Task Analysis for Computer Mlutadmﬂ:u\q

TIA 1




Task Arialysis: CAD TLA 1 127

Create Composite Drawing

4 /
!

Use Drawing Editing Tools

‘.Load Program AutoSketch

tart Computer




[




Use Drawing Elements




. Task ,Anu].y’aia for Robotics
' ' TLA 1




Task Analysis: Robotics TLA 1 A : ool

onnect Power Supply To Computer Interface

L Connect Interface To Computer - l

I Connect PBEBS(E an Elq |i(0 Eornputsr Tnteriace




3 Task Analysis for Robotics
A 2 .,



Task Analysis: Robotics TLA 2

;
[ Identify Differences in Plotter Output ]

[ ~Run Program Second Time |
Modify Program Statements |

\

N [ ~Place New Paper In Plotter . 7] :

'

Rermove Od Paper From Ploter .|

a -
[ Run Program o |

[ ; Load.Program "Roland i ]
[ Lo'ad‘GT!VEA'sTc ]
[ Toad ML_O_-D S ]

[ Turn On Power To System ]

I 3T Up FIoior I

[ Connect Plotter to Computer -1




- Eigure 26 .
Task Analysis for Robotics
TomIA 3 '






.
'
-
\
\
N
. A
\
|
2 N 1 =
Hquee 27 . |
Task «n’a-lylll for Delktbp Publishing
g TLA 1 )




JRTS.

Task Analysis: Desktop PUDfishig§ TLA 1

Print Page

:

reate Page
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Task Analysis: Desklop Publishing TLA 2 139

[ . Save Project ]

I Pt Project

]
oo
Edit Page Layout

[ Run Program ]

Toad Program PageSetter -

+ Turn On Power To System |




v Ins‘txuctional objectives were written to tra:;sform
task and concept analyses into statements of
¢ instructional goals. The instructional objectives
formed the basis of the materi‘a\la that were later
developed.
Instructional Objectives are listed below for "An
“ Overview of Technology",.the two CAD TIAs, the three

Robotics TLAs, and the two DTP TLAs.
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An Overview of Technology
General Objective:

To provide an overview of technology and the

development of industrial technology, and place the

current industrial education program into that frame of

reference.

Specific Objectives:

Upon completion of this activity, each student will

an ng of the following objectives

by scoring greater than 80% on the criterion referenced

test.

1; Define Technology.
2. Draw a diagram of an open loop system model. *
3. Draw a diagram of a closed loop system model.
4. TList the three main groupings of technological
systems.

.
5. State the two main parts of an electronic
communications system.
6. State the four main parts of a computer
hardware system.
7. State the five main parts of a computer

software system.

“.
8. Explain ‘process control’ of machines.
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Computer Assisted Drafting TLA 1

General Objective:

Upon Completion of this activity, the student will
be able to use a Computer Assisted Drafting Program to
create simple drawings and save them to a computer

storage device.

Specific Objectives:
Students'wi}l successfully complete the following

objectives within a two an one half hour time limit.

wlill be by the ¢ of a CAD ufile

created by the stu§ent and saved on ;on\putex £floppy
disk. ) : ' : T
1.  Load the CAD program into the.computer

2.“ Run the CAD program.

3. Use the drawing elements line, box, circle,
polygon, and text to create a series of drawings on
the computer.

4. Edit the drawing elements using the editing

tools move, rotate, copy, erase, and undo.
v5¢ Combine the drawing elements line box, circle,
pclygox;l and ‘text to create a simple composite
drawing.

‘G. Save the completed drawing to flobpy disk.




. & Assisted Drafting TLA 2

General Objecgivé:

Upon completion of this activity the student will
be able to: (a) create, édit, and plot camposlt; CAD
designs; and (b) list drawing elements, list effiting

& i . tools, and describe composite drawings.

Specific Objectives: .
. . Given the equipment and material listed below, the
student will complete the following objectiygs in an
o~ eight hour, time limit. :
7 1. . Use the drawing elements Arc, and Cu:ve’.‘
3. use the edit tools Stretch, Group, Ungroup, * -

Break, Zzoom.' ) §

\ : 3. ““Change the settings for Grid, Line Type, Snap; % e
and Text. i
4. Use the drawing assist features Ortho, Frame,

Grid, and Snap.

5% Use the measure tools Distance and Align

Dimension. ¥

6. Create a composite drawing using the skills ¥
learned in TLA 1 and in this activity,

v

b séve the Drawing.

8. Plot the drawing.

9. List 5 drawing tools used by a CAD program:

10. List 6 editing togls used by a CAD program.




11. Explain ’composite drawing’.

Robotics TLA 1

General Objective:

The student will gain practical experience with
computer process control of machines by operating a

programmable pedestrian light.

Specific Objectives:

Given the quipment ‘and’ i ional materials
listed below, the atudente’ will achieve the faﬁ._ouing
objectives wi.:hir‘: ‘a one hou; time limit;

1. Connect the fischertechnik traffic light t:'b

the interface.

2. Connect the power supply to the interface.

3.‘ Connect the interface to the computer.

4. | Turn.on the computer, load MS-DOS, load

Gmsxc{ load and run the Basic program i’EpCRbSS.

S5 E;og‘r’m the ‘on’ time for ti\e >ye'llou and for

the red traffic lights. . : .

k, Operate the pedestrian light by executing the

‘program and by pressing the pedestrian switch.

144
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Robotics TLA 2 '
General Objective: E

s will and a rectilinear

. robot system.

Specific Objectives:

Given the equipment and supplies listed below, the -

s will 1lly the following
. operations within a one hour time limit.’ R <
: 1. cannec?_i the plotter to the computer.'

2. Set up plotter

3= Turn on all equipment.

e ‘4. Load MS-DOS, and GWBASIC.
k - (Y

5. Load and Run the program "Roland".

» . 6. Remove the plotter output from the plotte; Aand

place new paper in plotter.
7. Modify some of the p}ogram statements and save
»\‘ the new program. -
‘ ' 8. Run the program a second time ar:d identify the

differences in.plotter qur_put by answering the

questions on the TLA; F




Robotics TIA 3

General Objective:

Thg student will gain an understanding of the basic
princiéles of robotics devidgs and obtain practical
experience in Bperating a cylindrical .coordinate robotic

device.

s

Specific Objectives:

B Given the equipment and @structional materials g
listed below, ‘the students will perform the following

activities within a two and one half hour time limit:

1. Program the fi inik robot to ..
’Pick and Place’ operaﬁions,
2, Debug (fi;( problems in) the execution of the

robot program.

3. Execute the robot program and have the robot

succegsfully perform the operations.

4. an. ng-of the by
! ;nswe’:ing the questio:xe on the TIA. )

5. View the vid E .als of Ind ial
A 6. List the’ 4'main parts of a robot.

7. Listy the 3 methods of classifying ‘robots. °
8. Give two axamples of each classification

method for robot:s .

. .
9. List three methods of programming robots.




10. List the four limiting factors of robots.

Resktop Publishing TLA 1

General Objective:

Upon completion of this activity, the student will
successfully create and print a simple page layout using

a desktop publishing program.

Specific Objectives:

The student will successfully complete this
activity within a two hour time.limit by accompl’ishiug
the following objectives'

1. Load the program Paqeseiter into the Amiga
computer. -
25 Set the default parameters for page creation.

s Set the default parameters for box creation.

4. Set the default - for the d 3 Vi

environment or artboard. -

5 Open_ the Text Editor.

6. Type_in a short document.

7.  Exit the Text -Editor , '

8. Create a-page. .

9. Place text on the page. .
10. Save the page.

11. . Print the page.
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Desktop Publishing TLA 2 -

General Objective: ’
Students will use a desktop publishing package to

create page layouts uging text files and graphics files.
Specific Objectives: \
Each student will perform the following within a

two hour time period

1. Load a previously created PageSetter project
file. "
“

2. Resizae the existing text bo)ges. ) w4

3 Unlink the existing text boxes.

Create new text boxes.

Link all text boxes in the correct sequex‘\c'e.

6. Add titles using QuickText boxes.

7. Create graphic boxes.

8. Open the Graphic ;ditor. . %
' 9. Load a graphic’ image.

10. clip\ (:he im—age.

11. "Exit°the Graphic Editor.

12. Paste the image into the graphic box.

13. save new »i:roject file, print page and exit

using p:ocsdure learned in TIA 1.

14.- State the basic function of a deskcop

publishing prog: :
: 15. Staté the }:’: basic types of information ) .




manipulated by a desktop publishing program.

16. State the two types of programs used to .
provide information to desktop publishing proqnnfx.
17. List 5 tools used by desktop publishing

programs.




DESIGN

. Chapter 4

Designing the Course-

N criterion Testing

Criterion Referenced Tests (CR:l;sr'{ie:e developed to
determine the level of student achievement, '_based on the
standards set by the instruct%onal object‘ives, These
CRTs are based on competency or mastery 1ea’r‘ning.

© The CRT fér “"An mrerview of Technology" consisted
of a paper and pencil test. This test was administered
before the inst:uction (pretest) and again lmmedlately

after the' i.nstx:uc;:ion (post- test:)

comp: ﬁts. The first CRT component was_single- paper
and pencil test administered as a pretest Fnd as a post-
test. ‘The second CRT component of each technology was
performance baséd under natural conditions; each learner
was required t succ‘essfully‘cnmplete a series of tasks
for each Techn ogy Learning: Activity..
Specific CRT tequirements for eacﬂ technology were..
1. Computer quisted Drafting;
a. single paper and pencil CRT
b, a .performance based CRT for each of two

TLAs . B g

The CRTs for each of the three technologies had two




2. Robotics;

a. single paper and pencil CRT
b. a performance based CRT for each of three
‘TLAs
~ 3. Desktop Publishing;
a. single paper and pencil CRT
" b. ’ a performance based CRT for.éach of two

TLAS.
" /

The paper and pencil CRTs are contained in Appendix

B, while the performance CRTs are outlined in the TLAs .

in Appendix E.

Media Selection

This course was divided into two logical )
componefts. The first was "An Overview of Technology",
and the second was the TLAs. Each presented different
problems for selection of appropriate med_ia to be used
in the delivery of the instruction. Each was analyzed
separately for appropriate media selection. .Each was
subjected to'similar restraints. The first restraint -
was the time :available for the development of materials.
Some of the equipment that the instruction-was being
written for was not available until six weeks before the
coursé was to be taught, and the re;mhinde: dia not L

arrive until three weeks before the clas's began. ' The
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second . restraint was that all materials had to be easily

duplicated.
Media attributes. Media attributes considered g
essential for An Overview of Technology were: (i) three

dimensibnality, or the availability of the equipment
from the particular technologies discussed, (ii) -
teacher controlled pacing, or the ability of the teacher
to speed up some parts, or slow down others depending on
the’ abilities of the students, (iii) random access of
information, (iv) visual sensory mode, since a lot of
verbal information was to be presented (augmented with
visual aids), and (v) the ability to substitute
different examples of technology and technological
systems in order to relate the instruction to the
‘experiences of the students.

Media attributes considered essential for the TLAs
were: (i) ?elf pacing of instn;ction, (11) random
access of lnfomation,b (4ii) combinations of sién
types, or use of verbal ang non-verbal symbols (text and

diagrams), (iv) a visual sensory mode, and (v) 2 G

" individual use of thie instructional materials.

Media Selection Decisions -
The need for teacher conyzolled pacing and the need
. .
to demonstrate, or even substitute, the equipment from

particular technologies indicaped that An Overview of




Technology should consist of lectures, combined with the
use of visual aids and demonstrations using the
particular technoloqig:al equipment. Media selected to
meet these requirements were a teachers’ manual complete
with lecture notes, and transparency masters.

The TLAs needed to contain individualized, self
paced instruction. The need to provide a .large amount
of randomly accessible ipstruction that is easily
reproduced, _and that the learner could use individually
to perform operations on specific technological devices,
restricted the media selection to print. Print allowed
the learner to review a process, and check the steps as
they were completed.” Print also allowed easy a’cceas to
diagrams and pictures of the steps that needed to be
performed. Media selected as the primary, az)rce of
in‘struction to-meet \r.he requirements of the TLAs was

print. 2 . s #
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DEVELOP
Chapter 5
Reveloping The Course

Deve."toptnq the course involved three distinct
stages. First, a search was made for existing X
instructiohal materials. Second, where they did not
already exist, materials were developed. Third, after
all instructional materials were obtained or developed
they were evaluated.

; w

During the'initial stages of thls project, a nugper
of technology programs from across North America were
reviewed. . Informatiop .vas obcal_x;ed from a survey of *
Canadian provincial departments of education conducted
by the author one year ago. Additionally, more recent
information was-obtained from a search of the ERIC data
base using the following descriptors: Technology
educat;ion', ‘computer u;sisted di‘aftiny, robotics, desktop

publishing, and 4 on cations technology.

Three of the major sources of information were the
professional journals, The Technology Teachexr, School
‘Shop, and Industrial Education. | LR .

Discussions were held with more than & dozen

educators from several states and 'Trovinces ‘at the
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International Technology Education Association
Conference held in Norfolk, Virginia in March 1988.
These discussions were aimed at discovering
instructional materials for this project. Discussions
with Dr. Preitz, University of Alberta, and Kendall N.
Starkweather, Editor-in-Chief of The Technology Teacher,
were particularly illuminating. The conference also
afforded an opportunity to review equipment and
instructional matérials on display from commercial
fsources as well as academic sauyces. Particular
attention was made of the materials available from -
Delmar Publishers, Inc., and Davis Publications, Inc.,
two of the major publishers of technology textbooks a{xd -
teaching materials. Discussions with the
xepresentaciveé from these two companies resulted in the
acquisition of several relevant textbook series. These
.texts were major sources of information for developinq\
instruction.

A letter was sent to all the advertisers in School
Shop, xmumm. and The Technology Educator
that were in any .way associated with.general industrial
technology education, or ;:hat were associated with CAD,
robdtics, or desktop publishing. About 50 percent of
the adveréisers :espchded with descriptions and/or
samples of the magetialu they supply.

During this four month period, several discussions

g

t




were held with the client, and he was able to recommend
one source of instructional materials that was later
used. The robotics videotape that was obtaingd from
this source was the only outside source of instruction
that were used. )

- A large body of excellent instructional material
was diaccvetéd as a result of this broa‘d review. There
were, however, problems with just about all tk}ese
programs and materials. First, they were désigned to be
delivered over a much longer time period than was
available to this project. Programs tended to cover
junior high, high school,and college. This program ' .
needed to compress the concepts from much longer and
more comprek;ensiva courses into a thiity hour course for i
first time use by college students.‘ E

A second reason for not selecting any of the course’

material was the nature of the technological equipment <
required to deliver. the instructk‘m. Although the =5
information could be a‘pplied‘*to almost any example of :
the technology, activities were written for specific to-

aquipmem:. Much of the equipment 'speéified was too

expenslve and .too largs for this project. Most courses

s

specitied industrial equipment. Those that dignot were
directed at a ynunger 1eamer.
A :hird reason was the poor fit of the materials to &

the objectives for t';his course, Almost all the .




materials met some of the objectives, none met all the )
objectives. Thex/'e was one previously mentioned
exception - a videota;;ed instructional package was
discovered which met the objectives for the information
content of the robotics technology component.

The decision was made to adopt this videotape as
the main source of instruction for robocicsltechnoloqy
information. This instruction met the requirements of
the paper and pencil CRT for robotics. As this
videotape was the only existing Lnstruct:§.onal material
that met the criteria for adoption, all other

‘instructional ;nateriala were dqveloped.
“
Initial Development of Materials

Discussions were. held with the client to schedule

time -allocations for the course componen Three hours
were sqhed‘i}led for teaching An Overview of Technology ‘
.and one hour‘was scheduled to outline technologies used
by the TLAs. Times allocated for students to complete
the TLAS were: (1‘) five hours for desktop publishing
TLAs, (ii) five hours fo’r'robrotiés TLAs, and (iii)
sixteen hours for CAD TLAs. )

Hardware and software selections were made 'and
further discussions were held with the client to confirm
those selections. Following those discussions, hardware

and software specifications were completed and equipment
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»
and software were ordered. |

ch (a t version of AutoCad)

was selected as the cnmpﬁter assisted drafting program
for use in CAD TLAs. Thig choice was based on the
following: (i) the close match between the program’s
features and the CAD TLA objectives, (ii) the simple,
intr;ductory nature of the program, and\(iii) the low
cost of the program (less than 1/20th of the cost of the
professi‘qnal version of the same program).’ .

There were two options for robotics: (i) use
industrial style robots, and (ii) use fully functional
models of 1ndustr§a1 equipment. Because of cost -and
space ‘umitations, model equipment. was chosen. A/number
of gystems were available. Fischertechnik r¥botics
equipment \was chogen for the following reasons: (1i it
could be cunfigu:gd as.a number of different robotics
systems, (ii) it could be uued- to meet the objectives
of,current ahd future robotics TLAs, (iii) it was easy
to assemble and use, (iv) softwarerd\xjivers (ope’rating
programg) came with the équlpment, (v) the equipment is

_ part of a large variety of compcne‘m‘:s and can be

enhanced in a‘number of ways; and (vi) it was moderately

ipa:_(penaive %

- .PageSetter was selected as the desktop publishing
program for usejﬁ the DTP TLAs. Reasons for thié

Choice were: (i

it met the objectives .of the TLAs more
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‘with the particular equipment. TLAs include concept and '

closely than the other programs available, (ii) it was

the least compuca:e‘d program to work with and provided
the shortest ’learning curve’, and (iii) it was
inexpensive.

Five workstations were assigned: Three for CAD,
one for Robotics, and one for Desktop ‘pubusmng. These
specifications were established for workstations: (i)
for a CAD workstation - MS-DOS compatible computer with
640k RAM, parallel port, 20 Megabyte Harddisk, math %
coprocessor, mouse, Hercules monocq:ome graphics, and a
Roland DXY980 plotter, (ii) for a .robotics workstation
- MS-DOS computer with at least.one floppy drive, 256k - L
RAM,; monochrome monitor,k a' parallel port, and GWBasic,
and (iii) .for a desktop publishing wcrks:ation,r an
Amiga 500 or 2000 compute? with a dot matrix printer and

an RGB analog monitor.
As the hardware and software arrived, the TLAs were -
written., Each i:iecs of instruction was based on the

objectives for that TLA, énd was fine tuned to be used i

i
' /
task analysis diagrams as well as-statements of

objectives. The TLA instructions provided the

performance activities for the students. Evaluation of

s

a performance CRT was based on student performance on a

TLA. %
The Desktop publishing TLAs were written first.




The overall goal of this set of TLAs was to have tl';e
's'tudent use the computer system to design and produce a
A paper copy of a paée layout which contained text and
graphics. .

The desktop publishing TLAs were desighed to
provide the student with three types of information.
This information was not labeled by category during any
of the testing stages of this project. Due to problems
that students encountered in distinguishing thé three
types of' information during validation'(final? testing,
three headings were lgter added atvappr.opriate placés

= ;:hroughout the TLAs. The first type of information has
been labeled. Information: Pleage Read. Information

provided .under thié heading describes a process or ° ‘:

procedure or provides background information essential

e to ng the

. The sec}nd type
S ” . 4]
has been labeled Do This, and consists of the

performance instructions for the TLA. The third type

: has been labeléd This will Happen, and provides the

with 4 on ing what to expect after

3 o exem_xting the. performance instructions. The information

contained under these three headings was not reorganized
1 . .

. or altered in any-other way.. ]
Rob'o}:’!.cs TLAS were organized into 4 sec;ions: (1) b
information concerning robotics operations and . ;

_procedures, (ii) setting up the equipment, (iii)




operating the equipment, and (iv) Appendices.
Instructions for operating the equipment were
interspersed with questions to which the learner was
required to respond. This was designed to reinforce the
stydenc‘s understanding of the processes. The TLA
Appendices contain assembly diagrams for the aquipment,
wirins diagrams for the equipment, and program listings
for .the GWBASIC programs used to operate the equipment.

Both CAD TLAs were designed to introduce a number
of drawing and editing features. As each drawing

was intr (4 4 on was provided

outlining the purpose and method of operation of that
feature, and’ (u)' sample problems were provided for
student practice. The final exerc_ise for each activity
x;equired each student to construct a drawing typical of
the type -uséd at that level of mam{al drafting. Tne
second _TLA was desiéned to have the student produce a
paparkcopy of the drawing on a pen plotter.
mqﬂrammnm;nmmnm

As the materials were developed, they were
evaluated by be‘{ttery of» experté, and some of the
matertals were tested by a representative group of
lealrners.

~
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The Experts. N

Appraisal of instructional materials was conducted
with tne aid of a content expe;t, a media expert, and
the client. The content expert also doubled as a
learning strategies expert.

Content expert. The codtent expert holds
undergraduate degrees in Physics and in Education as
well as a Diploma of Industrial Arts from Memorial N
University. He has a masters degree in Technology
Education from the Unfversity of Ngw Brunswick. He Y
taught Industrial Arts for 16 years, has taught the
summer industrial arts program at Memorial University

" for several years, and is currently Coordinator of J
Science and Technology with the Avalon North Integrated
SchoolBoard. . .

Media expert. The media expert is an assistant
professor, Division of Learning kesources, Memorial
University. He received his Ed.D. in the Division of
Instructional-Systems Technology at Inaiana University, .
where he was the recipient of an EPDA Pett-Fleming
Fellowship. - He taught graduaée courses, sﬁneiyised an
instructional development unit, and 1ns§ructed
production courses at Indiana Univetsity. ’

His :aaching experiences include junior and senior
high. He also served as graphic arts consultant for the

+ school ayacam on the island of Guam, in the westex:n




“on the Technology Learning Activities.
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Pacific.

Client. The client is the Department Head for

Special Programs, Memorial University. "He has been -
coordinator of the Industﬂal Arts Diploma Program for
the past eight years. He earned a B.A. in Industrial
Arts and an M.voc.zd'.’. from the University of Alberta,
and a PhD. fro;n Texas A. and M. He has E‘aught
Industrial arts at the public school and university
levels for the past 21 years.
N
Qqnmn:__apnzmﬁj_ Formal Content Appraisal was
done using Checklist One and Checkligt ’l‘wa' (Appendix C) .

In additi.oﬁ, the content expert was involved in a number

of discussions concerning objectives and content during

‘all stages of development of this project.. He was

present for much of the pilot testing aano: most of
the validation testing, and was in fa;:t cd-teacher of '
the technology education course which used these
in;tmctional materials:

The content appraisal was conducted on the concept

and task analysis, instructional cbjeétives, ﬁhe

instructors manual for Introduction to Technology, and

Evaluation Checklist One: :Kppropriateness of
Instructional Content. This checklist had six items -and ,

R LA T R



.
used.a five point scale ranging from "unacceptable" to
"cutat‘anding quality® for each item. The content expert
choP,se "outstanding quality" for appropriateness of

8, ing of , and theoretical

soundness of objectives. He choose "better than

average" for completeness of concepts and wrote this

comment: “time would not permit a more complete

treatment". He also choose "better than’ average" for
relevance of objectives to the general gbals and for

stated rat.ion.ale of the pbjectives. . het .

Evalu‘ation Checklist Two: Content. This checklist

_ had seven ital;s, er;\ch with a three p‘oint scale ranging
from “poor usability" to "good usability". Responses to
six items were "good usability", and several -had the
comment fexcellent’ added. One item, difficulty level,
was marked "average usability™.

Therée was a suggestion made to use more diagrams in

specific location: he TLAs. A separate section was

r d to teach ing and graphics before

teaching desktop publishing. A number of minor but very

helpful e ions were made ng the visual
appearance of the materials.

De‘cisionsA Concem‘ing S,\‘u‘;gestions. With 'theA
ez:cept;on of additional TLAs on wordprocessing and
graphics,: most all of these suggestions have been

. incorporated ix_ito the final edition. Although
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additional TLAS on wordpr ng and graphics .
were highly desirable, and were initlully considered
necessary, the time allocated to the course prevents
this option.
The content experts final comment was "this is the
be'st piece of instruction that I have seen for
~- technology education".
k -
Media -appraisal. Media appraisal was done using
.evall;ation Checklist Th’ree, Quality of Materials, and
Checklist Four, Feasibility of Materis‘ls.
The Quality of Matexrials list responsés allowed a ]

three point choice between ten pairs ofwoppoaicg

\ adjectives. Responses for seven pairs were positive,
and for three pairs they were on the midpoint of the
s(:a!.e.y The material was judged to be useful, efféctive,
clear, relevant, appropriate, efficient, and valuable. .I‘

Comments. The client included the following %
comments: (i) Objectives are vety' clear; (ii) material ¥
is well ordered; (iii) the scope may .intimidate the o
learner, ‘unless it is administered in small doses;

.. combined with hands on manipulation of the var%oue

. "toys"™ this should be a dynamic péckagel and (iv) the

learner will not be ah expert but should havd a sound

. ~—
understanding of the basic principles. N
. g

Decisions on comments. No action was takén because
3 T S
: w
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the materials are designed to be administered ohe

activity at a time, and the progx:am was _designed as a
hands-on entry level prbgr‘am so that expertise was not
expected.

The six.items in the Feasibility of Materials
checklist were rated on a three point scale ranging from
"poor usability" to "good usabinty": Preparation time
for use and instruction manuals were rated at "good.
usabiliéy". All others were rated at "average
usability".

Comments. Comments included the following: (i)
The matariu]:s are well organized .and instructions and
details are complete enough for éasy implementation,
(11) One of the important considerations for this type
of px‘:ogram is that the required squi;;manr. be available
and work properly every time so that students do‘not

have to wait.

Client appraisal. The Client ;ppraised the conc‘ept
analyses, tgsk analyses, instructors manual, and
instructional muceti’nl‘a usi'ng Bvaluuéion Checklist Five.
Responses to the six items were on a five point scale
from "unacceptable"ito "outstanding quality", +Of the
six items, the first one ("material is ;o:r.h '
1mp10mant1_rig'f) and the last four ("materidl ﬂ'ts
teaching methods", "project is valuable to you", "fits
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the cufriculum", and "appropriate time available") were
rated "outstanding". The second one ("material is in a
usable form") was rated."better than average". That was
to be expected since the materials were printed in draft
mode on a dot matrix printer and had not been pioducad
in final quality at the time of evSluation.

The client viewed the instructional materials at
various times during the design stage, but evaluation
was done at the time of validation testing.

The client commented that the material provides an "
excellent introduction to technology in industrial

education. . 4

Deve/lopmental testing was conducted on the

1nstruc:ﬂQr;l/xnaterials to measure and subsequently

imp: thedr effect and validity. Thg normal
course of’ "e\"rents would have been to proceed in three
stagesy First, test the materials in a face-to-face

situation with the learners and revise on the spot;

second, quantitatively test the ’final’ version and make LR
the necessary modifications; and third, test the ' y
materlala. under actual conditions. This instruction was
for a thirty hour course, ‘ai\d much of the equipment for

the courses did not arrive on time. It was, therefore,
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¥ not praccicP Ul evaluate‘lall tk_le instruetional
materials and proceed through the threé stages. For
these reasons, developmental testing bons‘lsted of face- ’ v
to-face evaluation using these representative samples of '
C the instruction:
E {CAD ‘'TLA 1
- X Robotics TLA 3
' DTP TIA 1. .
In addition to on-the-spot changes, notes were made
of the 1earners problems, and the learners wrote
comments and problems on the .instructional materials.
These were incorp‘orated i}lto revisions and interpolated
~ across the other pieces of instruction.
Setting. Testing for' CAD ‘and ‘D_TP was conducted at
. the Avalon North Integrated School Board offices and <

testing for Robotics,waa conducted at one of the schools .

for that board

&5 ol
i Group. were i al arts .

None hud prior experience with t‘ase technolggies. -Eagh

activity was tested with a- group of two. It was assumed -

that these learners were rapuusncauve of the target

grdup. g . y .

Procedure. Testing was conducted in an informal
v setting. A short lecture was given outlining the L
. concept analysis for An Overview of Technology, s well

as the concept analysis for the area of instrustion gt




relevant to the test. »

The subjects were then given the instructional

materials and the equipment. ’,rhef/ were asked to work

through the activities, making notes of any problem
ateas. . .

General Observations. The test subjects-were
generally enthusiastic about the activ_iéies, which were
all completed under the time limits. The observations
that were made and problems that were :el;orted during
the test are outlined below.

Results: Computer Assisted Drafting. No major
problems were observed. Several 1ncidents’ of omission
of one or two words from ti’le instruction sequence were
reported. X LA

Results: D&sktop Publishing. A i\un\belr.o_f small

problems were observed. These were mostly“ related to

inadequate instruction on the use of the menu and mouge .

system used by the computer., These problems were also .

identified and reported by the subjects as they ,
occurred. -

Results: Robotics.  Three problems were pbserﬁad
and were also reported by the subjects. Mnt‘, the
equipmenf_ was unfamiliar and was unlabeled.. Thiel 8
created some confusion when nusemhunq the devices.,

Second, inutructﬂons for gac:ing the program operating

were not aimp)\.‘a enough and u{umad competencies not

N
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present. Third, instructions were spaced too closely on

the page, causing some difficulty for the learner to

keep track of his’’place’.
After the materials were tested and revised, all
TLAs and An Overview of Technology were produced for

summative evaluation. <
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1
. DISSEMINATION
Chapter 6 Al
Summative fvaluation
i .
 Dissemination of insttictlonal materials normally '
involves validation - or summative evaluation, final :
packaging, -and distribution of the materials. 1In this
case, the Svaluation served as validation testing for
most o‘f the materials, The instructional materials
(TLAs) for Desktop“?ubushinq were found to neeé
revisions. The proper course of events would bd to
revise the materials and perform validation testing °.
again. The next class.that will be available for re- B
testing will be one year from now, rendering testing
impractical. The revisions to Desktop Publishing TLAs
were made as described below (the revisions were also:
noted earlier), with the assumption that £urche;z' testing

would.validate the revisions.

Yalldation Testing
Setting. Testing took place’in the Industrial
Educacién laboratory at N‘lamor;u University. Five, two -
person, computer wo:ke;:ationa were established. Two
were fully equipved'cl;b stations, one was set ior
robotics, and one was set for Desktop éuhllahinq. The
‘uﬂ:h uie é pg:tially aquip?sd CAD acatton. It d!..d qo:

7
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have a math coprocessor, and operated the program at 20‘
percent of the speed of the other CAD stations. In
addition, program operation was by tl;e keyboard andfwas a

much slower than the normal method of using a mous}e-‘.vlt

was used for those times in the schedule when a third’: '
n

CAD station was needed. N
Group. The group consisteﬂ/o{:;ht, third year

Diploma of Industrial Education students. There were
four groups of two étudents. Groups were labeled A, B,
d, and D for scheduling purposes.

Brocedure.: _Studem:s were given the f:aper and . -
pencil CRT pretest (A;;pendix B) on technological
concepts covered in An Overview of 'l‘echnol:)gy. Students
were grouped at the front of the laboratory for the
three hour An Overview of Technolody and were then given
the ‘same CRT as a post-test. _ .

i‘dl}lowing the post-test on An Overview of -
Technology, students were given a written C?(T pretest
(Appendix B) for e’ach of three specific technologies:
(1) CcAD, (2) Robotics, and (3) Desktop Publishing. In.
addition, ea%was asked 1if hg had used any of :hasg
technologies previously, An hour was then spént

ﬁﬂ@inq the conceptual framework of the three
technologies and how each technology related t;) the
general conceptual lr;lmawork 6f the overview. 3 }

Part Two of the course required each two pérson ’
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team to complete two CAD TLAs, three Robotics TLAs, and

two Desktop Publishing TLAs. Each TLA presented \

information and required the students to follow

instructi_ons to operate equipment and produce an output., “

The outputs froy‘n the TLAs were the pra’ctical. cc}nponents CR

of the CRTs. ' ’ .
Putputs from each Technology Learning Accivif;y a;—a ’

listed below:

CAD TLA 1 o output: créate, save drawing

CAD'TLA 2 . output: create, save, plot drawing

Robotics TLA 1 outpui‘.: opexate‘ closed loop process !
: controller

Robotics TLA 2 output: program rectilinear

coordinate robot to produce a
plot
Robotics TLA 3 _ output: program.cylindri"cal

. coordinate robot to perform

pick and place operations

ﬁeskcap Pub: TIA' 1 output: create, print simple page

layout., . ¥ %

Desktop Pub. TLA 2 output: create, print, text/graphic
¥

” ) page layout ‘~ . ;
i o v - 3

. Ve .
Groups worked through the activities according to

the schedule shown in Appendix D. ‘Each activity was run

once £e7\aagh group for a total pé:, four“times. . v
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B . General Reaction. Students scored well on the post
test for the introduction to technology. . In the
‘ act_:ivity secqion, each group succeeded in completing

each activity on time. C/AD TLAs’ worked very well for

mosr.'qroup‘s. One group had some difﬂc_ul‘ty completing

the d‘r’awlng for the CAD TLA 2. A little investigation

revealed that the two students had gone through the

lead-in exercises wi;hout‘complet'ing them.

The Robotics TLAB’ v‘torked very smoothly after

several miror problems were corrected with the robotics
. equipment.

, ALl gzoups had some difficulty with Desktop
Publishing TLA 2. There appeared to be two factors at
work here. First, the computer program was more complex
than any of tha"others being uéed in the course, '

Second, there was some on in the i ions.

) ! The learners were having difficulty separating the '
‘information’ from the ‘do this’ and the ‘this will

_happen’ 8 of the. ion.

Following completion of all TLAs, studénts were
:po!t-tested with the pape'r and pencil ‘CRT's for each.
7’_:aohnoleqy (Appendix B) . . .

i ® ' Toat Resulte: An Ovarview of Tachnology. Pre and
Post-test ‘results for An Overview of Technology are

shown in -Table 1. Pretest scores ranged from 0 (0%) to

1 (1?‘)&.vich an average of 0.25' (3%).  Post test scores




5 R E .
‘ Table 1 Pre-Post Test Scores for An Overview of

Technology
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\

- Table-1 Ptaﬁest/?oaf-meat-hanlta for An Overview of

"
”

Technology . "

X stude;tA
1 23 4 s 6 7 8 mean

Pretest
n 0 0 1 0 0 0 0 1 "0.25
L8 0 0 1250 0 0 0 12.50.03
Post-Test ~ * . . ’ )
’ n ’ 6.75 6  7.75 8 6 7 8 8 7.2
% B4 75 96.8 100 75 87.5100 100 “s0.1

Total Posgible Test Score: 8




ranged from 6 (75%) to 8 (100%) wi!:.h an average of 7.2
. (90%) . There was an average gain of 6.96 (87%) for this
“introductory seégion of the course. .
.CAD Resultg. All paper and pencil pretest
) v‘(Appendlx B) scores for CAD were zero. None of the
student.? had previoub experience with CAD; ‘and none were
"able to produce and plot the drawing. Scores on the
same CRTs given as post-tests ranged from 12 (‘5.7&) to.
14 (100%) and had mean of 13.75 (98.2%) out of 14.
There was ax: average gain of 13.75 (98.2%).
All students successfully completed the two
perform’ar}ce TLAs. The evaluation of performance CRTs
was based on each student’s output from each TLA.

Outpui: q\iality was judged by the author on the basis of

compl of detail, + and overall
' appearance. The mean for th‘ performance CRT for CAD
TLA 1 was ‘109’4,‘ and for CAD TLA 2 was 91,3%. The
results of all CAD evaluations are shown !:n Table 2.
Robotics Results. Pretest (Appendix B) scores
ranged from 0 (0%) to 1 (6%) “with ;\'mean of 0,125 (0.7%)
“.Pcst—tes: scores ranged from 10 (59%) to 17 (100!_)' with
a mean of 13.85 (81.4%) out of 17. There was an average
Yain of 13.71 (80.7%). The results are shown in T;ble
. _ ;
- All students successfully completed the performance

CRTs. The evaluation of performance CRTs were.based on
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Table 2 Computer Assisted Drafting Results

va
, Student

1 2 3y 4 5 6 7 8

Pretest
n 0 0 0 0 0 0 0 0
s 0 0 0 0 o o o0 o

Post-Test .

‘n 14 12 14 14 147 14 14 14
% 100 85.7 100 100 100 100 100 100

n 1000 100 100 }00 100 100 ~100 100
L3 100 '100 100 "100 100 1b0 100 100
n 90 90 90 90 95 95 90 90
% ° 9% 90 90 90 95 95 - 90 90

13.63
98.2

100
100

Total possible test scores 14
Total possible TLA sgores 100
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Table 3 Robutlrc:zﬂe\sults

! 4 ) N Student

1 -2 3 & 5 6 71 8

. . Pretest

n ., 0 0—0--0 0 1 0- 0

S % 0 0 0 0 .0 59 0 o
) Post-Test 9 P -
LA R4 14 14 1312 10 17 15 13.6

% 82.3°82,3 82.3 76.4 70.6 56.8 100 882 80.1
4 :

n 100 100 100 16‘0Q\ 90, 100 100 97.5
& . 100 100.100 100 90 90 . 100 100 97.5

n '93 193 96. 96° 93 93 93 93 93,7

% % 93 93. 96 96 93 93 93 - 93/\9;7\

\

N n: 83 83 84 84 97-.97 , 100 100 91.0

%7 8383 <84’ 84 97. 97 ' 100 100. 91.0

¢ ha \ 5
< o Total possible test‘score: 17
’ Total posniﬂie TLA score: 100
!

»




observation of performa{nce and on evaluation of written =~ &
output. Students were observed for the final ¥, . N S}
S performance of each activity. Successful completion of | -

the activity was awarded full marks. Written work -d
s

—_— . 5 3
. consisted of answers to qugstiops throughout the ;o
robotics TLAs. Answers were jud§ed on the basis of .-

- merit, singe in many cases there was nore than one

correct answer. The mean performance score for robotics

TLA 1 was 97.5 perceqt,) for robotics TLA.2 was 93.8
o, B percent, and fj

r robotics TLA 3 Was Vi percent. - g o

3 \Desk'top publishing

pretest (Appendix B) scores ranged from 0. (0%) to 4

(40%) with a mean of 0.75 (7.5‘).. Only the student !

8 scoring 40 percent had previous experience with desktop

publishing. Post-test scores on the same CRTs,ranged .

_from 0 (0%) to 10 (100%) with.a mean of 5.06 (sq.é%).

There was an average gain of 4.31 (43.3%) out of .10
(Table 4) . ' ’

Two students scored very low on the desktop

publishing paper and pencil post~-test. The student

3 ___rs.t.:'oring zero scoreﬁ 100 on all other paper and -pencil C-

L post-tests, and successfully. completed all ;ctivitiea "
for all';échnologieg. The person scoring Zolhad a 92

‘ave‘rége on the other paper and ben_cll post-tests, -and

l successfully coinpleted all activities.

A tollow\-up discussion with the two students -
: T .




Table 4 Desktop Publishing Results
A . T ® . ¥




gy Table 4 Desktop Publishing: Results R W

'_‘ ~'. R sr.udem:’ :
g o, o1 .2 4 8 l§” 7 ’
P;:etept‘ § s ) S Mg
. U S SR TP SRS 4o .
. 0; 0. .0 10 10 .40 0 0"
post-i'gs: . '» . T . € 5.4 ’
s n 6 B8 -2 .6 .7 100 . 7.5
. s 60 80 20 - 60 70 iog o’ 75"
[ ci a il B aghT 24 Bl
= n . 100 '100 100 ‘100,100 100" 100 - 100 100 :
, .~ _% 100 100 100 100 £66 100,100 100. 1g0.. - ' .
TLA 2 . o ) L " 5 . " < : L
) n 95 95 90 90 95 95 90° 90 92.5 :
- .{95 .95 90 90 " 95 95 .50 90 ‘s2ls / S

L 5 s e
: Total possible test score: 10 ...

5 Total possible TLA-&cores 100

i
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revealed ‘that alchouqh both were in different qroups,

Ty M and both performed the activi:ies at different times,

both were absenb from’ the lab during the most of the 5

4 T e second desktop publijhing TLA. "As a result of 1osc

i : ti'me, both misinterpreted the basic desktop publishing I

‘of a’

ntept ) envi 7, and the

' -answers to most, jor all, the questions on the tést. A

2 br’ief diechésion élariﬁed the concept and,it ‘appearéd

from thelre ainde: of the discussion that both _students

vgould mwe no problems completing cha test at that time.

S If these ftwo- students were discounted, the mean

o past test score wculcl be 7 42 (74. 2%) foﬂan average

gain of s.sz A56.74). L . .

ALl 2 SFull

the per

v+ - CRTs.
creation ‘and printing of - the page layout in each TLA l

\
- 'l‘he oucpuc was judged on accuracy of plu:ement of items ‘L

and corréct data entry where data entry was, xequired.

The performance results for TLA 1 showed a mean oF 100
+ percent and for 'rm 2 showed a mean of 97. 5. ¢

. Experience survey. - Student responses on an N

o

. avaluation exparience questionnaire (Evaluation

Checklist Six, Appendix C) given after the post-tests: -

showed a very favorable reaction to the course. The

,x‘no_dified Likert scale required-students fo choose -

- between two opposite descriptors. : Except for t;vo
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students cfxoosing unélear on’ the clear/uncl‘eaf pair, all
. students choose the positive descriptor for all pairs. o " B
-, There was a 98 percent positive response.

Wnespite the’ sheer volume and séope of

- this project, the test rasults w&ere very posit ve.

developed very positive atfitudes f:/v;ards cybem'stics—

'Studénts were very-actively 1nval\zed .in the Tu\s -and
technology. 'rhis was in marked ‘contrast’ to some of the
“negative attitudes and fears expressed by several

~ students at the é':egﬂming of. the session.  Although this

o initial reaction was not anticipated, it probub;y ‘should _

have been; ié méy have ‘been more reasonable to'

. i *
T 3 anticipate that the ‘learners would have some feé_r of

unknown technologies. fleg Cr

SRR E e
N e



“-students .in DTP). There was a-combined petfoméﬁée mean C

of 95.9 pe:éenc. The combined mean fQr all pa‘per and b 4

™
R

Chapte’x 7

Results, Implications., and ations

Results = ’
The introduction to technology_cburse produced by
this exercise for the;Diploma of Industrial Arts Program

at Memorial University showed an overall gain score by

thé students of 83.2 percent (discounting the two

ﬁencil post-tea'ts and all pexfor;nance CRTs was 30

. percent. Desp‘ite problems with several components, 25y

these results indicate a'high degree of success. ~ .

The client has indicated that the cou;sé has been

-adopted as a raéular of the uni: ’'s

industrial arts ptogk‘m,r and it will be taught to the
level th_ree students duripg each aumpr"a session.
Imnlmunm ) . ,

Reasgrch for this project indicates that the
traditionél» inéuai:rial arts program cannot deliveyx t
learr;ing experiences needed to provide citizens with a
degx.'ee' of technological liter;cy in a pdst-indust:rial

tschnoloqicnl society. Programs need to be urganlud

‘around taohno!.ogical nyatama rather than around




materials and pioces‘ses.
‘This implies a-radical change for the ilewfoundland-

progfam in terms of curriculum organization, prc;ééani

_deuvery logy; and facilities. & %

R jati = e e E
Bmmmﬂm _ The -Univezbi\!{)} should
) underta)éi a program of research and developient to

change the existing industrial arts program intd a/
tech noloqy\ educatioq progxam. 4
mmendmm: The univers!.ty should deve&op

an ; & degrés m in technolo%‘education. o, i

| Recommendation three: The pruvincialAI} 'pan:ment of
Education should de'velép a comprehensive te‘chﬁology

_ education program which addresses the technological ) =

uteracy needs of -‘ tary and s.
"| Recommendation four:' The Industrial Arts Special
Interest Council»th:ough’ its parent body, the

Newfoundland Teachers Association, should pursue a

pblicy‘of increasing; administrators’ and teachers’

nesa of the value of technology education.

lon five: The Industrial Arts Specinl

Intg‘rest Council should' develop program guidelines for

the pevelopment of a technology: eduéation program,

|

\
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N
— TECHNOLOGY EDUCATION\MODULE

Course Goals: . .
. I. To int ¢ nts to of Technology -
. * . P! -

Education. -~ 8 . 5 %

II." To introduce students to computer applications®

appropriate to secondary level Technology Bducatiog.

) III. To make students more awa:e of contemporary’

Industrial Technology Devel'cpments.

18 ‘ \ .
) s ] ; i

Course Objectives: At.the conclusion of this course the

student should.be able to: ~ T

b a. Differentiate i ial ri:s, i' {al -
technology, and technology education models. ’
b. 'Prep}re initial development of a teaching module %

consiéteng with a technology,education model.

C Apf;ly Bpecific . related to
publishing. i e ‘\‘

d. Pe:fcrm basic pe:sonal computey operations; loadinq
E eoftgare, running programs, output to printer and

plotter. v

rawings‘on.a CAD

e. Create and output.technical

TN s,



syatem.
£.. Combine text and graphic files.

g. “béscribe operationally /how electric motor movements - .

are mani&lated by a programmable cont:_oller.

-
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Tést One (Pre-Test)

Name_ 5 =

5 * .. 1. Define Technology. ) :
= h s C o

2. Draw a diagram of an open loop system model

3, Dfaw a simple diagt;m of a closat:.l foop system model.

H - .
4. What are the three main groupings of technological

systems?

5. What are the two main parts of an electronic .

communications system?

6. what-are the four main parts of a computer hardware
(_p— system? : /
7. What are the five main functions'of a computer

. software system?

8. What is process control of machines?

’




b3 - A
ion Communications )
] I Assisted Drafting: (CAD)
! 7z . v
Test One ~ .
: 1
: Name_. | .
a -——l—————\ - & &
i . - .
2 ! s ”
) i -1, List F drawing tools used by a CAD program.
= 1. \ s o 2d
: . 3. 1. 2w
2 .- | Dy w 5 g
-5. | A .
s
3 6. List 8 editing tools used by a CAD program.
1. \ 2. - ’
B )
3, | < 4. ;
! ) i
5. | 6. oy
B - 7. L ) 8. y

- 5_
7. What is a composite drawing?

8. Have you used a CAD system before?

Yes + No,




: n - . \ e~
Test One B g . i Ny .-
" . Name . OB 7 .
L s B ) ¢ i -
1. What are the four main parts of a robot? - "
L - 2. ' !
. « a2, " "
£ oo 2 E o .
2. a. What are the three methods of classifying robots? . | E
% \
Ty . 2; T 3a
b b. Give two e:ia‘mples of each classification type for
g robots, ’ . & _ 3 & %
1.8, A b. :
2 H ' . b.

3% B T N .4
2 - ) F . @ =
- _3. What are the three methods of Progran'\mlng robots?
2. ‘




5. Have you programed a robotics device?

Yes, No, °




Test One

Name, 3

QJ 1. What is the basic function of a desktop publishing

program? Y
- i .
W&k
-
.2. What are the two basic types of information -

manipulated by a delsktop publishing ‘program?
1. - : - 2. >

3. what other two types of programs are used to provide

information to desktop pu_blishing programs?

1. -~ * =
2. \‘ - ) . A
+
4, List 5 ’tools’ used liy desktop pmblishing programs.
1, N A 2 N
1 " . . 3 A v
3. . 4. ¢
Ve - - -
" 5. Have you used a desktop publishing system? =~ , p
: ? YEES
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Evaluation Checklist One

of Ii onal Content:

- *Directions: Critically inspect the concept

analysis, instructional objectives, and inStructional

materials. Evaluate them with respect to the ‘goals and
S

objgctives of the introduction to technology component,

of the IA. program for\ teacher trainees.. Circle the

appropriate number for each response.
v .

Response values are:

2 = below average

~ 3 = average

Iy ¥ of s 1

2, Seqdencing of concepts 1

ompleteness of concepts 1

° . 4. . Relevance of the objectives 1
to the general goals of the

. program.
: 5, Stated rationale for the 1
. objectives _

- 6. Theoretical soundness of * %
the -objectives. .

Comments:

ARGV L. ot wA S e

1 = unacceptable

» 4 = better. than average
; ‘5 = outstanding quality.

3

3
3
3

s

o o U oo
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Evaluation Checklist Two

Content

Critically inspect the instructional package for

effectiveness on the following pointj.a. Select the answer

most appropriate.
1 for poor usability
2 for averagé usability
3 for good Usability

1. . For instructional content
2. Level of linguage g

. Style of presentation

4. Difficulty level

5: Sequence of presentation
6. Appropriateness of instruction

7. Completenes$ of instruction
'
Comments:

[ R

e




Evaluatio;-l, Checklist Three
. Feasibility of materials.

Critically inspect the Teachers Guide and
Technology Learning Activity manuals. Evaluate tH
useability of the material on the fc\llowing scale:

1 for poor ,usability.
2 for average usabilig:y
3 for good usability

'l.  Reusability of the materials 1

2 3
2. Equipment requirements - ) . 1 ] 2 3
3. Space requi’rement’s 1 23
>4. Preparation -time for use = 1 2 3
5. Instruction manuals ’ . Az 2 ‘3 -
6. épecial ski‘l‘l&required for usel e 2 3
Comments: *
. f ;




N

Evaluation Checklist Four ’ :
\ -Quality of materials. » . 2
-critically inspect Ar.he instructional materials for
quality of design and construction. Place an ‘X’ in the

blank closest to how you fefql about the quality.

" . .
<

’ B 1. unpleasant ‘== -= --_. pleasant § “
2. useful i sl g ’ useless .
3. powerful to-= - - weak _'
: 4.  effective. ' -- == = ineffective T P
% 5. ear ’ ‘v 2 e unelesr 3
N " 6:  relevant © e = == lrrelevant
Ts appropriate ¥k A inappropriate
8. ianetesthg - - ==  *boring
9. efficient - == e inefficient ; -
10. valuable == - - valueless. , 4
’ "Comments: E E ' ki *




2 r
.Evaluation Checklist Five

- Usefulneu to the Client. Z .

Dizections- Critically inspect the concept

“analysis, instructional.objectives, and instructional
materials. Evaluate them with respact to the_ goals and
objectives of the introduction to technology compone}xt .' \ﬂ
. of the IA. prc;gram for teacher trainees. :
Circie the appropriate number for each response.

Response values are: ‘1l = unacceptable E -

B 2 = below average 4

g a v 3*= average

+ . v oo .
I - S 4 = better than-average
. &y ‘ 3 . 5 = outstanding qualitylv )
: 1.  Material is worth - 1.2 3 a5 " :
- E implemem:lnq. 9 b
' * 2, waterial is in a usable 102 3 4 5 ¥
= form. 0 - s
3 3., Material fits teaching 1+ 2 3 «'s 0
N ‘ methods. - | . 1
5 4. Project is valuabl.e toyou. 1 2 3 4= §
5.  Fits the curriculum. 12 3 405 |
' 6. Appropriate time available, ' 1 2 3 4 5 i

Comments: . - ' » . i



Evaluation Checklist Six S
i .
Evaluation Experience. ¥

Please fill in this questionaire to indicate how

you feel about this instructional material. Select the

answer closest to how you perceived, the material.

1. _unplaésant == ms : pleasant
2. useful . . -7 - useless E
3 powerful ' - - weak
4. effective . G e . “ineffective ‘. )
‘ 5.. clear R ux;clear
6. . .relevant ’ o cmm = T . “irrelevant
Sl P apﬁrnpriatey . ) -- == . . . inappropriate
8.  interesting fo2 ] boring
. efficient - - " inefficient ‘ o
.1o.> valuable - [-/ . ;ralueless % "

11. worthwhile Vem e 5 worthless., : 5 £
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INTRO - AN OVEHVIEW OF TECHNOLOGY/CONCEPT ANALYSES

C1-CAD

C2 - CAD TLA 2

R1-ROBOTICS TLA 1

R2 - ROBOTICS TLA 2

R3 -~ ROBOTICS TLA 3

D1 - DESKTOP PUBLISHING TLA 1
D2 - DESKTOP PUBLISHING TLA 2
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Introduction !
Bl 3
The purpose of Iechnology Education: Specific
Applications in Industrial Technology is to provide the
Industrial Education student with an ov\erview of .
technol_cgy, and somg hands on e-xperienc'es in specific
technologies.
© The 30 hour course, consists of An Overview of
Teghhoicgy (a-three hour introduction to technology,
technological systems, and teghnol’ogical systemé
orgar;ization), followed by .a one hour introduction to
three specific tec}x‘rxélégies, and twenty-six hours of
Technology Learning Activities ('}I;As) .in these
technologiés.
The technologies-chosen are representative samples
of advanced technologies. Computer Assisted Drafting .
(CAD) and Desktog Publishing (DTP) are representé}:ive of
advanced Information Comm;xnicaticns Technologies.
+ Process Control (Robo;ics) activities are repxesenta\ive
of Physiéal Technologies. L
TLAS consist of a package of instructions to enable
éhe st\;d‘ent to work -through a specific activity with
minimal help ‘from the instructor.
' There are two CAD TLAs totéling 16. hours,  two
Desktop Publishing TLAs:totaling 4 1/2 hours, and three
Robotics TLAs totaling 5 1/2 hours. .

The Lntroducto:y section, An Overview of
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Technology, should be delivered to the student in a

,lecture format following the guidelines provided in

Chapter 1 of this manual. Overhear\transparency masters !
(Appendix C) are p.r'ovided to give visual cues to the
learner. Instructors are encouraged to use the

equipment in the laboratory to illustrate technological
concepts covered in this section. Thi_g is particula;.-li/
important when teaching computer hardware anc,iusoftware
systems. |

The éne hour ‘session alocated for introducing the
three technologies chosen for this course can best be 0
utilized by expiaining the concept analysis for each
technology. Refer to Chapter 2 %or more details.

The TLAs contain an ovérwhelming volume of
\information if they are all given to the learner at one
time., It is important that a schedule similar to ti\e
one in Appendix D be followed and that students be given

each TLA according to the schedule. Chapter 3 provides

. an overview of the TLAs.

i
i
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Equipment Requirements for TLA’s

Eguipment requirements are set down in each

TLA.

The minimum total requirements for 10 students are:

CAD: 4 MS-DOS compatibles with 640k

1 Plotter

ch

a‘ﬁd a MathCoprocessor .

CAD 'p

: Logitech Bus Mouse or Microsoft

Mouse

Robotics:

least 256k and GWBasic
. fischertéchnik Computing Kit

fischertechnik IBM interface

. Roland’ plotter

Desktop Publishing:

2 MS-DOS compatabiles with at

2 Amiga computer systems

PageSetter program

1 parallel port dot matrix

Printer,
(3

Equipment Requirements for Teaching

1 VHS VCR and monitor

1 overhead projector and screen

chalkboard

3
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Materials Required for TLA’s’ .
TLA manuals and materials listed in each
* manual.
)

Materials Required for Teaching
a. Overhead Transparencies made from Masters
in this manual (OV-xx series) (Appendix)

N
of Industrial

b. Videotape E 1
Robotics by Meridan Educational
Corporation R

c. Appropriate paper for printer and plotter.

References: :
Goetsch, David L. and Nelson, John A. (1987).
' . Albany, New York:
" . Delmar Publishing Inc. ~ .
Hacker, Michael and Barden, Robert .A. (1988).
. Albany, NY.: iy
Delmar Publishers. ° -
Hacker, Michael and Barden, Robert A. (1987).
. Albany, NY,.:
Delmar Publishers. <




5 _Chapter p 3
Notes

General Objective: !

To provide an overview of technology and the
development of industrial téchnology, and place the
cu;rrent: industrial education program into that frame of
.reference’ ' ' 7

‘The concept analysis (CA, Appendix D) provides an
overview for‘this unit and should be referred to
constantly while teaching the.introduction.

Students ;hould be provided with a copy of this

diagram.

222
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1. Technploqy . . »
a. Purpose: to
' i. provide a working definition.ef °
technology i
i1, distinguish technology fro‘m science 5

111, show the interdependance of the two.
Teaching Aids: OV-1

B i. Definition of 'Technology: - .
= ' Technology is .the use of knowledge to
' turn regdurcés into vthe goods and
" services that society needs.
ii. Science:
is the study of why natural things occur .

“the way they do. e . o ®
-

Add Te;hnology takes advantade of spientific
principles, sometimes without a knowledge
s of how the prinf:iple works. Science
o‘ften depends of the advancment of
technology to develop tWOols needed to

pursue te science.

: b Putpése: to show
1. technology covers ‘a continum of activities
and levels of sophistication, in terms of

- ' . . 3 -

gt b




design, development and use of technology.
Teaching Aids: OV-1
i.  Technology affects people. ~
\ Péople create technological dévices and
e *
systems to satisfy basic needs and wants.
Technology is responsible for a lot of
human progress. _
.Technology ha eated a number of human.
problems. &

- The sum of all human knowledgef
- Making things work betteri
The‘ means by which people control and
modify their environment. ‘
i The practical application of‘ science.
A discliplined process that uses .
scienti‘fic,‘ material, and human resources

& to acheive human purposes. 4




¢ c. Purpose: "
/. - i. to illustrate the develop’menlt of technology ;e g
' over time.
- 5 .
Teaching Aids: OV-2. h
: - i. dhen did Technology begin? . .

Stone Age: 1,000,000 BC to 3,000. BC
Bronze Age: 3,000 BC to 10700 BC,

P

- Iron*age: 1200 BC to 250 BC

_' P After the Iron Age, techr}olcﬁ began- to

. grow more rapidly. ;

3 g © In fact technology is now qr}éwinq.s_tt an
exponential rate. The level of technology

is’ doubling in increasingly ahortez'

. "o . increments of time. .

d. Pu:pcée: to show
- i. - Technology can be classified by eras of

time A

ii. Each technological era was the major =

employer during‘its Reak
: ' X

1ii. we are currently in a new technological '

S .l era.



Teaching

i.,

Aids: OV-3 =

i1, idd.
Technological ERA’S
Agricultural ERA: began about 8000 BC and

was major employer until -about 1800, -

Industrial ERA: began about 1750 with.
industrial revolution and was major
emplcye: unt:ll 1950-60. .

Informar.ion ERA: bagan about 1950 and is

presently the major employer.




il ™ e . 2., Systems. -

a. Purpose: to show *
i. how an open loop system works and . c
- -ii. how a closed loop system works.
doi8he., ’ i ' 5

One method of understandingd how a

o s : particular’technology works is as a

system.

There are two basic system models:

“Open Loop System”

. Teaching Alds: OV-4 : . #

. . There is no feedback with this . o i

3 system.

.

i1, Closed Lodp System : ' E

3 . T Teaching Aids: OV-§5 ’ ey B R
There is monitoring ‘and feedback *

w#tvh this system.

o 3
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3. Technological Systems.

a. Purpose: to show, .
o i.  how technology can be organized and

explained using the systehs model.

Teaching Aids: OV-1
- = 2

. L1 Discuss examples of open and closéd loop
technological systems.

. ’ Some . technological systems are:

cruise control on a.car

sump pump
o street light 3 .
the¥mostat
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4, The Nature of Technological Systems
a. Purpose: to~show
. i.  that resourses are needed for
technological systems.
i1, the resources of technological systems.

1. Technological Svstens Need Resources

- Teaching Aldsi OV<1

Discuss the problems involved in- cr;:x}g\_/‘

something, ie. resources are needed.

i w

Teaching Aids: OV-6

The resources of technology are:

people (make polioies, -
. o labour, ideas; - -— ———-
: . N . c‘q‘ris‘ums) b

& ion * cate, share, -

data, process,
collect, create’




materials

knowledge) 3
(natural and raw -
to?make products -,
limited‘ and

unlimited)

tools and machines’ (hand, machine,

energy

capital

time

“electronic,
optical)

(renewable - human,
animal, woud;'
l‘imited‘ - coal, oil,
gas, nuclear fiss‘icn,
unl‘imited - wind,
geothermal, solar,
tidal, gravitational,
and nuclear fusion)

(mo{\ey, shares,
% )
dividends,’ interest)

(by daylight, then
hours, ths‘n minutes,
then seconds, now
nanoseconds " ‘ 3
(billionths) for
pro’cessinq data - ie
done near tha\ épeed

of light)

230




b. Purpose: to show

i. technological systems may have multiple
outputs.

ii. technological systems may have four kinds
of oputputs .

i. . Multiple.Outputs

Teaching Aids: OV-1

One operation may produce severai
produczts (byproducts)
Examples:
A maunfacturing system may produpe
- the ﬁroducts that are"needed and
some\ﬂ\at are not needed.
An oil/refinary produges a number of
px:oduclts from the same plant using

the same raw materials. -

4

231
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ching Aids: OV-7

1. expected and'desirable ®
2. e’xpected undisirable

3. unexpected desirable

4. unexpected undesirable *




£

[
|

. £ '
5. Technological Systems Organization
a. Purposg: to show
i. one method of organizing technologicai
systems.
& . . >
Teaching Alds: OV-1 ) i
E , i. Systems Oreanization |
Teaching Aids 0V-8
One metho{is to group all technologies
into three major headings

Information Physical ’ Bio
Communications Systems Systems Systems




6. Information Communications Systems.
a. Purpose: to show

i. the processes of information

communications.

Teaching Aids: OV-9

o

- N Information Communications P.

Info:maticn communications processes ar’e
indepgndent of the technologies used. The
processes are:

use of symbols

use of wox:vds -

thinking.

P

+  b. Purpose: to show L
i. some of the technologies of information -
communications. *

\

Teaching Aids: OV-10

i. mmmmnmmmwmmm\‘
’ For our purposes, communications
technologies may be Uivided dnto:
nonelectronigc

electronic

234
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7. Electronic Communications Systems.
a. Purpose: to show ,
)
i. the components of one type of electronic
communications system
ii. two examples of that type of

communications system.

Teaching Aids: Ov-11

Electronics cOm{nunicat‘icns can be by a

number of means: telephone, radio,

3 television, satellite.
Electronic .communications of interest.to

this-course are all.based on the use of a

to ice a jpt that will =

be used to communicate ideas. The product -

. - may be used 1ndependently’ of the

A computer. «

~ X
b (] ' : g . - .
: Discuss the hardware requirements for ‘a

e computér system and software oSsration in

general terms.
r




Hardware:
Input Device
CPU ‘
g J . Storage Device

Output Device «

Software:
Load
- Save
Input
Output
.Process

. -~

Communications Systems

- g Teaching Aids: OV-11 N

TwWo éiamples are:

. : Ccap .

Desktop Publishing

% Discuss the haxdﬁare and .softwaxe

- . requirements for each.
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8. Physical Systems.
a. Purpose: to show
1. the major subsystems of physical systems

i1, tqlshow one example of an advanced

5 physical technological system

i. Physical Svstems

Teaching Aids: OV-12

-~ The_,major physical technology systems
* are: = ’ .
manufacturing
power and energy
. construction

transportation

14, | Physical Technology System

Teaching _Aids: ov-12

Process Control
Process control is the control of a
physical machine (tool or machine)

. by avlogic machine (com{)ntet), ie.,
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a cybérnetic device.
Process control may require a separate
- ’ computer, or the logic device may be
built into the physical machine.
This course is concerned with computers
that are external to the physical

machine.

An_Advanced Phvsical Process Control Svstem:
Robotics\ L

-~ Teaching Aids: OV-12

Robots are excelient -examples of
cybernetic devices. They c‘onsist of a
physical machine with varying degre#s of
-mobility. They perform a variety of
.tasks. All operations are under the
control of a logic device which can be
programmed to give the robot different ‘

» characteristics.

N "




9. Bio Systems
a. Purpose: to show
i. the major subsystems of bio technology

systems.
' i. Bio Sub-Svstems

' .
Teaching Aids: 0V-13,

The three major bio subsystems are:

Agriculture

* "Health and medical ~
Marine. - &




10. Relationship .of current Industrial Education

program to Technology Education . #
a. Purpose: to show ’
i. the relationship of the current industrial

_education program to technology education.

Teaching Aids: OV-1

Show that. the current ,prt;gram"haa
cz;mpcfxent_s in all three of the major
§ technological syétems. .
Information Communications systems -
. drafting ’
electronics
Physical sys;:ems
ik woods
building conatructiorl
metals
plastics
F - power and energy
. - home maintenance

electricity khouse wiring)

240




Bio systems
, marine industries
Emphasize that the current program can be
considered a subset of technology

education. Technology eovers a_broaﬁer

P than'i‘ ial ion. .
Industrial education is conce‘rned 'with
the‘practices of industry. Technology -.
e;iucatioq is concetne.d with §1i aspects:
of technology, including how it is ' =
created, used, controlled, and its

effects on the person and society.




< Chapter 2

i
~ Technology Learning Activities
e 1. Introduction to the Activities.
a. Purpose: to-provide students

i, with an overview of each technology

. S
it A Computer Assisted Drafting M
. - ol

Robgti c 8

3 ) . Desktop Publishing

) ) Usiﬁq,‘gh‘e éoncept analysis for each te‘chnolugi/
X X (‘piovidea, in g\ppe}uiix A), describe the major

- 0 ) L cunce’pts"a_nd‘. equiiament for each technology.
2 s o . Computer Assisted Draff:ir‘xg. ;
;, ‘\V Jaom ‘_‘E.:mpfxa‘slize the uge of basig Aravl’inq primitives or
“drawinq" elements". Describe the us\e of drawing
ele‘meics to create compogite ‘_Qmw’ings, .the use of
edii:ing‘ Eool:;, ‘and- the use of dt.awing aids.

Robotics. . :
. " ' Emphasize the.use of process. control, the basic
.. - components of robpts, methods of classifing robots,

programming methods, and the major, limitations of

robots.. . . .
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Desktop Publishing. i
Describe the ‘desktop environment’ concept before

covering page creation, box creation and modification,

the use of the Text Editor, and the use of the Graphic L

Editor.




o

Chapter 3

Technoloay Learning Activities

_Purpose:
i a. to provide: T

i. an overview of the requirements of each
% % »

TLA.

. An_ bverview of -each TLA is provided on the following

pages. The purpose of each TLA is giVven, along with a

" brief discription of the TLA.




Teaching Aids: CA.CAD

Emphasize the relationship of the CAD

operation to regular drafting.

Describe the drawing elements. (une, box,

etc.) ‘or "tools’ as drawinq primit’ X

. that can be combined to produce composite

drawings.

Explain that drawing elements are stored

by the computer as logical mathematical

entities. The location and physical -

.~ characteristics of each is stored in a

data base. .

Emphasize the editing features in terms

of manipuiacing the data

in the data

base. For exampfe, rotating an object

changes only the objects
gbut stretching an. object
physical characterisl:ics

Explain the Assist ‘tools

location data,

also changes its

)

in terms of
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providing drawing assistance under

special conditions.

CAD TIA 1 N
Purpose: ,
i. introduce basic CAD’
principles
ii. produce a simple drawiﬁg.

Requires 2 to -3 hours, and introduces the
basic drawing elements and editing tools,
An exercise is provided with each. The
final section requires the student to
produce and save a drawing.
CAD TLA 2
i’urpose: -
i, practicg drawing ;lemencs,
editing tools, and drawing
assist tools
ii. produce, save, and plot a
complex-dimensi;:qed compovuite
drawing. B
Requires 13 to 14 hours, ‘and gi\'res‘mést“

\




of the other features of the program. The
final activity is to broduce, save and
plot a drawing. Students who finish early ®

may be provided with other drawings.

Observe and encourage student use of
» dréwinb aids. Also encourage use of
_editing tools like copy, undo, and .,
»
rotate. .
Stress the use of part libraries to speed

production.

Nt




Robotics

® Teaching Aids: 0V-CA.ROBOTICS ' X
Videotape Fundamentals of Robotics

i s = s P
Emphasize the logic/physical machine link

and the- use of a computer for process .

a - .

control. -

Have students view the videotape upon

N o 3 completion of all robotics TLAs.
A

This course depends more on the working
envelope coordinate classification

system.
Process Control =~ TLA 1

Purpose: . ) g g

. i. provide experienga with
% closed loop process coptrol

systems.

- The. fischertechnik kit mus: be usuqmbl.ed +
s 4 prior to cummencement ot the activlty due - sy

to time constraints. See the 1qs:ructions
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" in the TLA for assembly.

This activity uses a simulated pedestrian
crossing light to introduce the
principles of closed loop process
control. The computer maintains a
constant green 1ighc for traffic. When o
the‘pedes:rian button is pushed, the
cycle is interrupted, and the computer
uses the programmed times for the yellow 4
and red lights to control traffic fl:ow.

P “).-‘.ncoutage discussion of industrial

- ! ~ - situations that could benefit from this

procedure.
‘urpose:

S . ‘. i. Provide experience with

.- rectilinear coordinate robot s

. . A . systems. LI
ii. program the robot to
provide different outputs.

: +

iii. run (execute) the program

A Roland flatbed plotter is used as a ’

s e TP e o P




rectilinear coordinate robot. There is x
and y axis movement and limited z axis
.

movement (pen up/down). The device is

controlled by a basic program.

Robotics - TLA 3
| \
I
Purpose:

i. provide experience with
.cylindrical coordinate robot
systems
’ ii. program a pick}ar’xd place
robot usingymanual programming
1id. ex'ecut)\:he _program.
This activity uses’ a fischertechnik
computing kit configured as a cylindrical
robot. The robot must be assembled prior
to commencement of the activity, since
there is not enough time for the students

to construet it.

A~ ) ”
Emphasize that the robot memory must be .

.y Cleared and reprogrammed a‘ﬂ:e: every
'Exe::ution’ of the program. This is done

by exiting the program and running it 1§
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again. Failure to do so can cause damage
to the device. )
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Desktop Publishing .
Teaching Aids: OV-CA.DTP
L
Although desktop publishing appears to be
a complex task, the pri'nciples are rather
simple.
The desktop environment is a visu'al
‘1ayzmt produced on the computer screen to
mimic a 'désktop. There Vis ahworklnq .
?urface or desktop called.the értboard. ‘.
© Pieces of text and pictures are : .
manipulated in b‘oxes*and may be placed on
the artboa’rd and removed at any time.
Pages may be created on the artboard and
- magnified to one of three levels of
magnification.

Boxes may be created to hold text and

te graphics (pictures). Boxes may be s
modified (edited) at any time.

. Text (and other box) characteristics may

be set prior to box éreation (defaults)




or after box creation (current).

Emphasize the principles of te)‘(t boxes
and graphic boxes in terms of cut and

paste for manual layup of pages.

The Page {ayo’ut program my take its input
from two basic sources:
The Text Editor. Thi¢ editor is a
‘basic word processor. Files can-also
_be imported fr‘om any other
wordprocessor.
The Graphi_c Editox‘-. This is a ve{y
basic drawing program. Drawings may
alst; be imported frem ény other

drawing program or from a digitizer.

Desktop Publishing - TLA 1
Purpose: - .
" 1. introduce students to hasit‘:
principles of DTP .
ii. use the text editor to

load and edit text.

1ii, produce and print a simple




page.

This activity should take less than 2

«

hours to complete.

Ensure that students check off each step
as it is complete. This will prevent many
problems with completing ‘the exercise.

Purpose:
i. produce and print a page
with the. foltowing:
Title
Graphic
four blocks of text.
Emphasize the use of magnifing and grid
on/off as aids in box placement and

alignment.

Ensure that students remember to set the
defaults before creating a page or a box.

Otherwise they must reset the current

254




7 page or box to the desired values.

2, Review 8 %

Purpose: to reinforce the concepts covered in the
“ . TLA’s

Review.the basic principles covered

"in each TIA.




-‘ ”
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Concept Ar;’alyals: An Overview of Technology

Te
Systems

Nature Of | Changes In
Technological Technological
toms.

[Asricuiture]
2 .
[Process Control
Robotics

Powor and Enargy '

&'n_-ﬂo_l |

Gyt




Concept Analysis: Computer Assisted Drafting (CAD) 258

¥ Computer Assisted Drafting

[ composiia Drawing | [ Editng Drawing | [ memuﬁl

EEE®




g V4

Classification
of Robots.

[ ]

— T |
Peripheral ,Epﬂdnq‘ ‘Working |[ Operating
Equipment| | Mode || Envelopa | System

Systom
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Concept Analysis: Desktop Publishing “260

Jesktop Environment
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Task Analysis: CAD TLA 1

Save Drawing

-
reate Composite Drawing
Use Drawing Editing 100is !
Y
g Elements #e
L -
g & S
§
0




. Task Analysis: CAD TLA 2

.

e . [ Create Composiie Drawing ] 5

ettings




Task Analysis: Robotics TLA 1

Execute Program

urn On Power to System

' [ Connect Power Supply To Computer nterface |

l ﬁonnsm an; ace IDG“! puter I
Connect Pedestrian LIght to Computer Interface |~
: . 7
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Task Analysis: Robotics TLA 2
—_ font] ferences In Plotter Output e
[ Run Program Second Time ]
. - ~
| Modify Program Statements ] . o
8 . .
| Place New Paper In Plotter ]
L Remove Old Paper From Plotter |
' [ . Run Program ] e
| Toad Program "Roland -] )
| Loa IC ]

] | et Up Plofer ] ¥
; - - 0
* Tonnect Plofter 1o Computer 1 '

~ \ «




« . -

v

Task Analysis: Robotics TLA 3 266
. n )
.
; ) .
’
|
/
v
"
. " o '

Vo !
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Task Analysis: Desktop Publishing TLA 2 268

[ T Save Project | '
- .
[ Prnt Project = | M

| Edit Page Layout ~ 1 . CE

v v ‘ [ [oaa Previous Project |

J N : 3
[ Run Pragram ] . :
X B L4
. ad Program Pagesetier ’ :
. ; ~
«” : Urn On Power To System
- T

.
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- Technology Learning Activity 1
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Task Arilysis: CADTLA 1 ; ’ 27

. Use Drawing Editing Tools

Move .| [ Aol | [ Topy Erase | U;ﬂolﬂaiaoy
- - -

: O g

Y 2 s ¢ P

Use Drawin

g Elements

Run Program k5
* [Toad Progran mEutogkau_:h N /

Star

3

omputer




Computer Assisted Drafting
Technology Learning Activity 1

Genexal Objective =

Upon completion of this activity, the student will be

able td use a Computer Assisted Drafting (CAD) program
to create simple drawings and save them to a computer

storage device. -

ic ectives:

The student will be able to successfully complete the
following objectives within a one and one half hour
time limit. will be by the ce of
a CAD file created by the sf.udem: Mnaved on a
comput:er floppy. disk.

1. Load the CAD program 1nto the computer.
b o 2. Run the CAD program.

3. Usé the drawiné elements line, box, circle,
Wt . polygon, and text to create a series of images on
- the computer screen.

4. Edit the drawing elements us’ing‘ the editing
tools moye, rotate, copy, erase, and undo. "

. S Ct‘:mbine the drawing elements line, box, circle,
polygon, and text to create a simple composite
drnwlng

6. Save the completed drawing to a floppy disk.

. . .

MS-DOS Computer with 640k memory and a Math - 2
Y Coprocessor "

CAD Program Autosketch .

Mouse (Logitech Bus Mouse or ‘Microsoft Mouse)

I ; 1 Hnrnriafn Supplied

. mmm_uumd_n:uung Technology benrning
] Mtivity 1 1numcuonal pauknge.

Quic:
Dﬂta storage D.uk for Autusketch
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Menus and Mice

Technology Learning 'Activh:y 1.

The program uses a mouse as an input device.
Moving the mouse around on the desk moves the ,
pointer on the screen. The monse has three
buttons, but the center button.is not used by this
program. Both the outside buttons have the same
effect. Operations are performed with the mousb by
moving the pointer on the screen and cuckinq and
.releasing the mouse. - %

This ptogram is menu driven. 'l‘hgt: means all
operations are selected from & menu. The main menu
J.tema are vislble across the top of the screen.

" Menu selections are made by moving the pointer to
the top of the screen on the desired option and
‘Rressing the button once. The list of items -
available under that option drops down beneath thé
selected option. Move the pointer to the desired
item and click again. Tha selection will be loaded
into the corputer.

There is a status line across the bottom of the

screen. displays i r makes
requests below this line when you are expactad to
enter i ion into the . :The first

word displayed 'is the name of the operation you
are performing (ie Line if you are drawing lines).

The remainder ot the words ask fcr input from the

7 user.

Drawing Elements

3

Drawing elements are the basic components of a
drawing. They are treated as individual 'objects by
the CAD program, and-they exist as mathmatical
ts in the . If you ’‘blow up’ or
zoom in on a line, for example, it does not get
any thicker on the screen.
A}
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Computer Assisted Drafting
Technology Learning Activity 1

Dx:nws,ng e;emehts used- by this program are:
c Box

Circle Curve
Line Part
Point Polygon

290
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Tec]mo?oqy Learning Activity 1 M

Procedure

Loading the Program.
" 1. COMPUTER WITH HARD DRIVE.
\ a. Turn on computer.
b. When the prompt
c> appears
type the following:
cd sketch *
The prompt * ) &
c> \sketch >%‘\‘ X ¥ I
will appear on the screen. i (
c. r.yp;y )
aketch .
Px:ena the Return xay and the program will load.

2. COMPUTER WITH 2 rmm’i DRIVES.
a. Insert MS-DOS disk into drive A (top drive).

b. Turn o . The will to
load the opemtng system

c . The prompt

A> . ) ‘ L 3

will appear on the screen.

d.. Remove the us-nos disk. uAd g 6 v
insert the Ant.osketch program disk into dr!.ve A

and

insert the Data disk (dxavlnq storage duk) Lnto .
drive B. e




ut ed Dra
Technology Learning Activity 1

«

e. Type
sketch

Press the Return Key and the program will load.

8. D; ments

1. prawing Element: Lines.
Purpose: to draw lines

a. Select the ‘Draw’ menu.
- b. Select the ‘Line’ option

. c. The status line at the bottom of thg screen
« ¥ displays )

Line Enter point
.

d. Move the pointer to the location where the line
will begin, and click Vthe butt:onl.

e. The status line displays
Line To point

f. Move the pointer to ths _location where the line

will end.
.

Notice that the line follows the pointer
— * around (known as rubberbanding).

. When the end is located click the button agai.n.

The line is fixed in place, and the status line
x‘etuzns to the px:ompc

J fine~ Enter point '

"h. Draw a series of lines on the screen.

o

Try to create horizontal lines, vertical lines,
and angled lines. .

292"
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Computer Assisted Drafting *
Technology Learning Activity 1

2. n

!
Purpose: to clear the screen and delete the
-awing

a. When ﬂ.niahed, clear the screen by selecting
th ‘File’ menu.
b. Select new from the list of options.

c. A box wiu appear on the screen shnwing three
choices:

Save Discard Cancel
d. Select ~
Discard

This willlclen: the screen without saving the
drawing to disk.

1)
Drawing Elements:
Purpose: to draw boxes -

a. Select ‘Box’ from the ’"Draw’ menu.
The status line will show
Box First corner

b. Use the mouse to locate the first corner. Don't
forget to click the button.

The status line ‘shows

Box Second corner

c. Drag the pointer to the second éornar (in any
direction) and click the button,

hly‘:ice the rubbetbunding effect for the box
as well.
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Computer Assisted Drafting
Technology Learning Activity 1

The status line shows
Box First corner /)

'
Lndicnting that the program is ready to draw
another

-d. .Draw a dozen or so boxes and the clear the
BcTeen by selecting ’‘Files’ -- 'New’

4. Drawing Elements Circles -

Purpose: to draw' Circles

a. Select ’Circle’ fzggt.}:l‘{e Draw’ menu.

The status line will show :v 5
Circle’ Center point ‘ . a

b. Seléct the center point on the screen.

The status 1in® will show
diltcle Point on circle - g

indicating that you should drag the circle out to
its required size.

.c. Drag out to the size. Select the size .(elick
button).

Nm:!.ca that &" smooth circlzle is drawn.
'rhe status line now shows

Circle cam:er point
indicating that anothe'r circle can be drawn.

‘d. D:uw a dozen or so circles and then clear the
screen.

2954
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Computer Assisted Drafting -
Technology Learning Activity 1

5. Drawing Elements: Pt O]
Purpose: to draw polygons
a. Select 'Pnlygon' from the ’'Draw’ menu.
The status line showe
Polygon First poim:
b. Selact a starting point. *
The a;‘atua line now shows
Polygon . To p;ix:t
c. Drag the kaoinf.ex: and. locate the-second point.
The status line again shows .
v Polygon To point . . o

d. .Continue this three more t:hneu and-on the third
time return to the ﬁ.ra: point to close the

polygon;
B Note that this process of mbbe:i:unding to
[ 1 the next point will continue until the

polygon is closed.

After r.he polygon. is closed the atnr.us line will
return

Polygon Pix‘sf. point “

e. Draw. another dozen or so polygons (clearing the
screen as necessary) and then clear ‘the sdreen.

bl

|

6.0 Dx:nwing B‘lementn
rpouel to enter text into the ing

.

a. Select ‘Text’ from the ’'Draw’ menu. /

The status line will show

Text Enter point '

¥
Note that the point selected will be the base
of the first character in the t x\t entry.
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Computer: Assisted Drafting
Technology Learning Activity 1

The only editing possible if an error is
made, is to backspace to the error and type
the text in again.

I Aﬂ:ar the text is enterdd and placed, it can
only be erased with.the ’‘Edit’ ,tool 'z:a,ae'

b. Locate the pol.m: that you wish text entry to
gin. l

Enter the text
"CAD is easy, CAD is Great, I Think!"
or anythlﬁg you wish.

Remember to press return before gettinq r.o the
edge of the sc:ean.

c. Experiment wich text entry for a few minuteg,
" and then clear. the screen.
% . B\ - N

Editing: Drawing Elements

Quite often.drawing elements are not created in the
right location, have the wrong angle, more than one
copy of an element is needed, -an element must be
removed from the drawing, or an operation 'gets
performed that should not have been performed. Editing
is the process of co:er:ting those problems.

- Editing functions are located in the menu selection
‘Change’
uust adlt:ing tnnctiens require that an object be
point or base point be
selected on the object, and finally a new location
“point or insertion point be selected on the drawing.®
The dnnunq is then moved or copied to that location.

.
1. Bdit.lnq Function: Move
Purpose:, to move one or more drawing elemem:a

‘o . §
a. Draw an object on the screen (line, box, etc)

296




b. Select ‘Move" from the ‘Change’ menu.
The status line shows
Move Select object .
and a pointing finger appears on the screen.,

Use the tip'of the finger to select the object to
be moved.

c. 'Select the object to be mvad by pointing to
any edge on the object.

The status line shows
Move Em:ar point

The point being raq\_xeated will be the reference
point on the object® Click on any point on the

object. A

For example, the bottom left corner of n’ box
makes a good reference point. This point on
the object will be placed at the new
location.

d. Select a point on the object as the bnne point:.

.The pointer attaches itself to the objec: at that

location.
’ ~
The status line reads

Move ' Entér point

. The p&int being requested now is the new location.

e. Move the object to the desited location And
click the mouse button.

£. Practice t)u.a aperati.an a £w times and then
clear the screen. -
NOTE: If an object iu selected to be mov
while.the pointer is 'not touching an odqa of
the object (ie. click the button before K
touching the object edge with the pointer),
t&a status' line reads

Move Crosses/window corner
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Computer Assisted Drafting
Technology Learning Activ,g}:.x 1

Dragging the pointer now creates a box.
All the objects inside the box can then be
moved in the same fashion as a single object.

Follow the status line prompts to pick the
base point on the objects and the new
location (insertion point in the drawing)
point for the objects.

i z Bditing Punction: gotm-.e
Purpose: to rotate ona or more objects
n the drawing
a. Select ’‘Rotate f:&m the 'chu\ge'r menu
The st‘atus line shows .
Rotate Selacr; object gy
b. Select the object to be ror_ated\.
The status line shows )
Rotate ' Center of rotation

c. Select the poi.nt that you wi.sh the object to
rotate around. s

The' status line shows
Rotate Second point

berbands from the rotgtion point to the current
pointer location.

d. Move the pointer to a mew location. A line

rubl fn

The status line now has
Rotate Second point _ (Angle: ,246)

The actual angla depends on the current pointer
location. :

@. When you are satisfied uit.h the position click

7/

the button to accept. ’




: Computer Assisted Drafting .
° Technology Learning Activity 1

The status line returns to
Rotate Sefect object

£. Experiment with several objects and rotations,
then clear the screen.- -

-
5 I
3. Editing Function: Copy
Purpose: to make coples of one or more
objects and place them in
3 “ o another location on the
- . i drawing. 3 ‘ e
| |
Copy éan be used to copy one object or more than
one o?ject at the same time. .

One object j,s copied by selecting a point on the

object l' g
Several objects are selected. drawing a box
around them in the same fashion as in the "Move’
comand.

a. Draw several ohjects

b. Salect ‘Copy’ from'the ‘Changes’ menu.
The atatms line shows

Copy Select object
£ ) c¢. Either

“ Select the object required by pointing to an
edge

or

Select a group of objects by clicking the
button near the objects and then dragging out
to get a box -around the objects.

When done, the status line will read

Copy.. . Enter point




Computer Assisted Drafting
Technology Learning Activity 1

d. Select the reference point on the object(s)

The status line reads '
Copy Enter point

e. Move the pointer to a new location. 7

The copied objects. ioliow the pointer.
Select the new location. / )
£. Make several copies and then clear the screen.

4. Edltlng Punct:i.om Erase -
Purpose: to erase ohjects

. Erasing an’objec: removes it ,,fxoﬂhe screen
¥ om e and ‘from the drawings’ database.

To erase an object seléct a point ‘on the
object, or surround it with a box.

To erasé text select the baseline of the
text.

a. Select ‘Erase’ fr¥m the 'chunge' menu.
The status. 11ne shows
Brnue Select object
b. Sslact an cbjact. v “ 7 N ’

The object is erased immeadiately and the
status line remuins the same. .

5. Editing Function: Undo/Redo
Purpose: to undo an operation or to:redo
* . an operation that has been
undone Ze

Undo and Redo are listed as two aapernte functions
under the change menu. ’
Undo will remove the last change madé”to.the .
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drawing. If the last operation was to add an
object, undo will remove it. If the last operation
was to erase an object, undo will restore it. Undo
can be used to step backwards through several
dperations.

Redo is the opposite of Undo. It will reverse the

effects of the last Undo operation. It also

step back through a number of Undo operatio
4

fhax'e is no status line prompt for either of ese
operations, since the effect is immediate and
obvious.

a. Perform.several upax:ntiona incl.udlng crenbd.ng
and editing objects.

- b. Select ’‘Undo"s from the ‘Changes’ menu. Notice
* the effect on the drawing.

c. Select ‘Redo’ from the 'changes' menu. Notice
the effect on the Undo operation.

T d. salég: Undo several times, then select Redo
~ several times. g

e. When done clear the screen. z
Creating Composite Drawings

Composite drawings are made from conbinaclonn of
drawing elements.

By creating two or more drawing elements on the screen
_.you have already made composite dravlngs.

a This section will develop your ahuh.y to create
structured composite drawings. ™

Look at the drawing oh the next page. Annlyls it in
terms of lines, boxes, circles, polygbns, and text
elements. Try to use a box instead of four lines to
cze;ﬁ a rectangle. Use a polygon inn.and ot a series
0! es. '

a. Conltruct the drawing on the screen. j
Use f.hn ‘drawing elements.and editlnq tool- as .
| necessary. s
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Saving Drawings

Drawings must be saved to some storage device if you
wish to keep them for later use. This drawing will be
saved to a floppy disk.

There are two methods of saving.

‘Save As’ is used if the file is being saved for the
first time or if you wish to save this version of the
drawing and keep the origional drawing as well. b
‘Save’ is used if yop wish do-replace the original
version of‘ the drawing with thig version.

If your ;y-sr.em has a hard drive, mak:a sure your data

disk is in déinva A:x.
i ¢ your systy hag two floppy drives, make sure your
data disk is in drive B:. o

a. Select ‘Save As™ from the ‘File’ menu.

The following window appears on the screen /

Save asFile L~

b. Select the empty file box.

It will be replaced by

[ ]

c. Begin typing and the File box will accept the input. .
. /

FPor a two floppy system type (substitute A for B if
using a hard drive)

b: filename.l % "

where filename is your name (no spaces or periods).

303
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d. When done salect ‘OK’ at the end of the file name
i box. 2 .
- @. Select 'OK’ at the bottom left of the window. The
file will be saved to drive B: (or to drive A: for'a -~
* hard drive system). ¢

This concludes this activity.

Quitting the Program
a. Select 'Quit’ from the ‘File’ menu
b. Ignore the message that appears at the bo:tom of the
screen
- g

c. Remove all diuka £y:cm the compntar. ’

d. Pass the program disk and your data’ disk to the
. instructor.

Turn off all equipment.

4. " ' ’ .‘
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General Objective

Upon completion of this activity the student will be
able to create, edit, and plot composite CAD designs.

Specific Objectives

Given the equipment and materipl listed below, the
student will complete the folYowing activities in an
eight hour time limit. L]

1. Use the drawing elements Arc, and Curve.

2. Use the edit toola Stretch, Group, Ungroup,
Break, Zoom.

3. Change the mettings for Grid, Line Type, Shap,
and Textw

4. Use the drawing assist fegtures on:ho, Frame,
'Grid, and Snap.

5. Use the measure tools Distance and M.Lgn
Dimension.

6. Create a composite drawing using the skills
learned in TLA 1 and in this activity.

7. Save the Drawing.

8. Plot the drawing.

Egquipment Required
MS-DOS Computer with 640k memory and a Math
Coprocessor
CAD Program AutoSketch
Mouse (Logitech Bus Mouse or Microsoft Mouse)

)l Materials Supplied

Computer Assisted Drafting Technology Learning
Acu.vl.:y 1. instructional package.
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Quick Guide for ’ .
Data storage Disk for AutoSketch -
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Menus and ce

The program uses a mouse as an input device.
Moving the mouse around on the desk moves the
pointer on the screen. The mouse has three
buttons, but the center button is not used by this
program. Both the outside buttons have the same
effect. Operations are performed with the mouse'by
moving the pointer on the screen and clicking and
releasing,the mouse.

* This program is menu drj.ven. That means . all

operations are.selected frém a menu. The main menu
items are visibla across the top of the screen.

Menu selections are made by moving the pointer to
the top of the screen on the desired option and
pressing the button once..The list of items. .
available under that:option drops down beneath-the
selected option. Move the pointer to the desired
item and click again. The-selection will be loaded
into the computer.

There is a status line across the bottom of the

screen. disp¥ays i ion or makes
requests below this lina when you are expected to
enter i ion into the . The first

word displayed is the name bf the operation you
are performing (ie Line if you are drawing lines).
The remainder ot the words ask for input from the
user. -

Drawing Eleme

\
Drawing elements are the basic componentu of a
awing.

. Drawing Elements™are.used by the computer as

mathmatical entiti

. location, dimensions) and other properties. If

‘blow up’ or.zoom in &n a line, for example, i
does not' get any tliicker on the screen.

TLA 1 covered the Drawing Elamem:s Mna, Bok,

Circle, Polygon, and Text. ,

309
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'compou.ta Drawings are composed of two or more
Drawing Elements.

Drawings may be changed or edited. Editing tools
covered in TLA 1 were Move, Copy, Rotate, Erase, -
and Undo/Redo. -
Drawings may be saved to a floppy disk for future

use.
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General Notes

z ~

This activity will last up to 8 hours and it is not

likely, that it will be completed in one sitting.

The activity is divided into a number of sections.

It may be necessdry to take a break in the middle of a

section on creating a composite drawing. Make sure the

composite drawing is saved before quitting the session.
. “

It is a good idea to save the composite drawing every
fifteen or twenty minutes. If there is a problem, then
only the 1aat fifteen minutes of work will be lost.

The plotter 15 used with this activity after a

composite drawing is completed. It is not necessary to
have it connected to r.he computer until that time.

v . » .
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Procedure
-
1. COMPUTER WITH HARD DRIVE.
a. Turn on computer.
b. When the prompt

I3 .
C > appears
type the following:
J cd aketcrvx e ‘\
The prompt ) ‘ < o
c> \sketch > )
will appear on the screen. °
c. type
sketch . -

Press the Return Key and t'..he program will load.

2. COMPUTER WITH 2 FLOPPY DRIVES.
a. InsertxiS-DOS disk into drive A (top drive).
will to

b. Turn on J + The

load the operating system

c. The prompt e
A >

will appear on the screen.

d. Remove the MS-DOS.disk and Z
:xnlldon the AutoSketch program disk into drive A
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& »

insert the Data disk (drawing storage disk) into
drive B.

e. Type
sketch |
{

Press the Return Key and the program will
load and run.

Using Drawing Elements
Q Drawing Element: Arc (portion of a circle)

-a. Select ‘Draw’-and ’‘Arc’. The status line will
8ho

Arc Start point:

The point being requested is the starting
point of the arc

~
b. Move the pointer to a starting location and
click. * : .

L4 _r“The status line will show
Arc Point on arc:
o® Move the pointer to a new location. o

A line rubberbands with the.pointer. The line
v end at the pointer is a point on the arc.

= X ‘
d. When the desired point on the arc is reached,
click the button.

The status line shows -

Arc End point:
e. Move the pointer to the desired endpoint and
click the button.

The arc will be drawn and the status line will
return to

Arc Start point:
ready 'to draw another arc.

E Y
-
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£. Draw several arcs and then clear the screen.

Reminder: Select ‘File’ ‘New"” and then
& 'Dluc:rd' from the screen prompt.

Drawing Element: Curve' (draws a curved line)

Select a series of control points on the screen.

The computer connects the points in the order that -
you create them. When you are done it draws a

smooth curve that averages the distance between

:ht? points.

‘a. Select ‘Curve/ from the ’'Draw’-menu. The
status line.will shgw .

Curve First ppints
+ requesting the first point on the curve.

b. Select the first point.,The status line will
show

Curve ° To point:
r’equestinq the second point.
c. Select a second point. N
A rubberband line will appear as the pointer
Ls moved.

The status.line will show

C\IX';JB To point:
requesting a aecbnd poim:.
d. Repeat seva:al times. « "
To ‘end the curve
click cwica on the 1ast point as it is

created or
return to the first point and click.
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ol
e. Clear the screen.

Special Note: To erdse Or move a curve, one
of the control points on the curve must first
be selected or a box must be drawn outside
all the points used €o create the cumﬂ.._

Use Frame to Edit curvau
. These control points can be made vislble at
, ¢ any time by selecting ’'Frame’ from the
'Assist’ menu. 1

To turn off Frame, select it again.

Editing Drawings

Edit Function: Sttscch (mnke a portion of the drawing
bigger or smaller)

To stretch an object at least part of it must
be surrounded by a box. If an object is
completely surrounded ‘Stretch’ will behave
like the ‘Move’ function.

"If only part of the object is surrounded that
part will be strétched and parts not
5 surroulided will remain where they are., .

Create Simple Drawing
a. Use several drawing elements to create this\
composite drawing.
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Stretch the Drawing
b. Select ’‘Stretch’ from the ’‘Change’menu
The status line wil}] show | -
Stretch  First corner:
& .
asking for a corner of the box that will hold
the parts to be stretched.

c. Select a point in this position.

The status line will show

Stretch Crosses/window corner:

requesting the box be drawn to contain the ae
a.

d. Move the pointer to this position and a dotted

box will follow it.

L] .

Select thé point.
The status line will show
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T

v
Stretch Stretch base: " <
asking for a *handle" on the cbject to move
it ‘with.

. Select this point

The pointer attaches to the object at that
location and.as the pointer is moved, the’
object is stretched.
f. Move the pointer to a new location, and click
the button.

g. Perform several stretch operations and clear
the screen.’

Edit Function: Group (turns several drawing elements
) g into a single object
Drawing Elements are grouped by surzo\mding
them with a box. The outline turns’ int
dotted lines. It turns ito solid li.nea ugain
when a new opération is started.

Grouped elements may be edited as a single
object.
Y
Create a Simple Drawing
a. Use the dx:awing elements to create a compoBite
drawing. -

. Use at least four elements.:

nz
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b. Use ‘Movd’ to rearrange the elements.

Notice that they move independently of one
+ another.

c.' Select ‘Group’ from the ’‘Change’ menu. The
status line will read

Group Select object

x:equautinq the first corner of the box that
will enclose the elements to. be grouped. &)

d. Select a point below nnd to the left of all the
- elements of the drawing.

The status line will show .
* . -' Group Crosses/Window corner
requesting the opposite corner of the box to
enclose the elements

@. Move the pointer to enclose the elements in a
box. Click the button.

The status line will show
N Group Select object

indicating that it is zsndy to group another -
set of elements. ¥

Notice that the drawing is dm:ted. Selecting .
another function will make the drawing solid
again. f

-Edit the Gtouped Objec:
‘. £. Perform the followlnq editing operations on the
grouped object.

e 1. Move " % -
2. Rotate % . .
3. Stretch
4. Copy

g. Do not clear the screen. Ptocada to the naxt
function. ¥
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Edit Function: Ungroup
Ungroup is the opposite of Group. It works on
any set of elements that have been grouped.

Ungrouping works by selecting a point on the
lect. The elements are then ungrouped.

Alternately, a box may be drawn around the

object. The steps are then the same as for

grouping.

a. Select ’‘Ungroup’ from the 7

status line will show
Ungtoui: Select object:
requesting a point on any edgé of the object.

Select a point on the object. The object will

‘Change’ menu. thae

B2 ungrouped
/’ . The screen will show

[ Ungroup Select object
ndicating that it is ready to ungroup

anac}aer object

c. Perform severdl editing functions (move,
rotate) on the elements.

Notice that they are no longer attached to
each other but move independently.

B
d.'Clear the screen.

(enlnrqé/raduce screen view)

Zoom the Drawing
‘View’ menu. *

Zoom tools are in the
Zoom works like. a camera lens.

Zooming in muke! the drawing appear laxqer,
and shows a smaller area of the drawing on
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the screen.

. ]

Zooming out makes the drawing appear smaller,
. and puts a larger area of the drawing on the -
screen.

- There. are several Zoom features. This
exercise will yse the following:

1. Last yiew .
2. Zoom X -
] 3. Zoom box
4. Zoom limits
: 5. Zoom full-
6. Pgn
Last View

Last view restores the view that was on.the
N screen prior to the current one. There is no
status line activity.

Zoom X
Zoom X magnifies the view by the value of X.

Numbers 0 to 1 reduce the view.
Numbers greater than 1 magnify the view.

’
The center of the screen remains the center
of the new screen after Zoom
Zoom Box
This feature requires a box to be drawn on
the screen. The drawing area inside the box
will be magnified to fill the screen.

This ‘feature requires extra input from the
user. ]

a. Select ‘Zoom box’ from the ‘View’ menu. T;e
status line will show

Zoom box First corner:
requesting the location of the first corner.

Note that the first word in the status
line will be the function (if any) that

.
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was act.i.ve before selecting Zoom bo:
After zooming, the status line will only_
contain the name of the active function.

b. Select the first corner. The status line will
show .

Zoom box 'Second corner:
requesting the second corner

..
c. Drag the pointer to enclose the section to be
zoomed. Click the button.

The status line will show the name of the active
function. To Zoom again it mum: be selected a*
second time.

zZoom Limits |
This feature creates a view that includes the
entire drawing area. It is set by the page
size of the drawing. .
The startup page size is shown in the J
‘Limits’ selection of the fSettings’ menu.

These can be changed at any time by selecting
‘Linits’ and typing in the new page size

Zoom Full
This feature creates a view that fills the

‘ screen with the entire drawing. 3

Pan (move around on the drawing)
Panning on the drawing is used when the
drawing view is larger ‘than the screen.

In effect, the screen can be considered a
window onto the drawing. Panning moves t!
window around over the drawing to change the
portion that is visible.

Panning does not change the magnification of
the drawing.

+
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" a. Select ‘Pan’ from the ‘View’ menu. The Status x

1line will show.
Pan  Pan reference:
requesu.ng a reterence point on the drawing

' b. selecf. a refezenc point. The status line wilk
show-

- . Pan Pan destination: ~
requesting a destination ‘point.

c. Move the pointer to a new location and select a
new point. (

Notice the. rubberbanding line to the new
point.

The drawing will be shifted to the new
'location. The point on the drawing that was
selected as a reference point will be moved
= to the destination point.
" Pan must be selected each time it is used.
S
iy # Practice each of the view selections until you are .
. comfortable with them.

Clear the screen

Edit P,unctiom Break (cut out a section)

Break is used to remove sections from drawing
elements.

It will not work on grouped objects.

It will work.on arcs, boxes, cix‘cles, 9
polygons, and curveu. )

Break requires two pointa, the start of the
break, and the end of the break.

If an end point is selected past the snd of
che slament:, the end section will be removed.
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a. Select ’'Break’ from the ’‘Changes’ menu. The
status line ‘will show

Break Seléect object:

requesting selection of the element that you
wish to cut a piece from.

‘b. Select an object by z!licking on an edge.

The status line will show - ’
Break First break point:

requesting the start of the break.

c. Select the first break ‘point.

The. status line will show
Break Second break point:
requesting t!'le end of the break.

d. Select a second point on the element.

The selected section of the element will be * .
cut out.

The status 1ine will show
Break Select object:

indicating that it is ready to break a pLaca
out of another drawing element.
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DPrawing Aids

AutoSketch supplies a number of aids to 'druwing.

These drawing aids come under three menu selections.
The aids that will be used in this activity are:

1. Assist
Ortho
Frame
Grid
Snap.
2. Settings
Grid
Limits -
Line Type
Snap g
5 Text. =

3. Measure
, Distance
Align Dimension
Horizontal Dimension
Vertical Dimension.

Using Drawing Aids
* Assist Menu:

Ortho %
‘Ortho’ is short for orthographic “drawings

It forces lines to be either horizontal or
> vertical. E
-~
When selected, 'Ortho’ stays on until
selected again. "

Using Ortho )
a. Select 'Oxt:ho' from the ’'Assist’ menu.

b. Use the drawing elements, Line, Box, Curve,
etc . . @

Observe the effect that 'Ortho’ has.

c. Select 'Ortho’ again to turn it off.
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Frame

‘Frame’ is used to show the location of the
control points when drawing curves.

When ‘Frame'’ is used it connects each control
point to the next one with a line as the
points are selected.

'Frame’' may be turned on after the curve is
drawn, and it will still show all the control
points and .connecting lines.®

Frame may be turned off by selecting it
again.

This feature is useful when using the editing :

functions -on curves.

Io edit a curve, select a control point or
draw a box around the entire curve and set of
control points.

Using Frame
a. Select 'Flame’ from the ’Assist’ menu.

b. Select ’Curve’ from the ‘Draw’ menu.

c. Draw a series of curves.

The control points and the lines connecting '
them will remain on the screen after the
curve is completed.

d. Use these editing functions on the curves.
"Move’

Grid

'Rotate’
‘Copy’ B °
'Erase’

Selecting ’‘Grid’ turns on a grid of dot:u on
the screen. -\

N
'Grid’ is a useful tool for aligning
drawings.

325
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'Grid’ spacing is set using the ’Settings’
menu.

*Grid’ is often used in conjnnction with
‘Snap’

Using Grid
a. Select '‘Grid’ from the ’Assist’ menu.

A grid of dots will appear on the screen.

Snap.

’Snap’ forces the poim‘.er to.snap to the
nearest snap point.

The snap points will be the same as the grid
points if each has the same spacing.-

»Using. Snap
a. Select ’Snap’ from the ‘Assist’ menu.

.b. Draw a line, arc, circle, polygon, etc.

Notice that all points selected are on the
grid points.

c. Turn off all ‘Assist’ functions.

Settingi Menu: '

Grid

4
Grid Setting is used to change the size of
the grid.

Spacing is set in fractions or multiples of
units.

The default setting is one unit on the X-axis
and one unit on the Y-axis. A settin of 0.5
will give a grid with twice as many dots on
the screen as the default. .

If the X spacing is changed, the Y spacing
changes automatically to the same setting ag

326
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the X.
The Y spacing may be changed to a number
different than the X spacing if desired.
- Setting the Grid Spacing
a. Select ’'Grid’ from the ‘Settings’ menu.
) This window will appear on the screen
Grid
X Spacing 1
Y Spacing 1
Grid * On ')
OK : Cancel
b. Select
h
on the X Spacing line . ’
. 3
The line will change to )
X spacing- 1 Cancel OK , J
c. Type
+ 0.5
and press the return key. or select OK on the X
Spacing line -
The line will.return to is former size and
the spacing will now be 0.5
s The Y spacing line will also have 0.5. 5
@ The ¥ may be i r ly of

the X Spacing.’ -

To change Y Spacing, repeat the same steps on
the Y Spﬂcxng line as were done on the X
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spacing line.
The X Spacing will not change.

Note: if large numbers are selected, the grid
may be so large that there are no dots on the
screen.

c. When done with the settings, select OK from the
box. ¢

d. Experiment with a number of grid settings.

Line Type
“ The line type selected will be used to draw
all objects (dimensions and text are always ~
solid) until another type is selected.

Setting Line Type
a. Select ‘Line Type’ from the ’‘Settings’ menu.

This window will appear on the screen

. Drawing Line Type &

$Blid

- Dashed
Hidden
Centre
Phantom
Dot
Dashdot
Border
Divide
Dots

-~

Scale factor 1
* OK Ccancel’

Notice that there is a checkmark in the
_gaSolid’ box. this'is thq default line type.

b, Seléct ’‘Dashed’ and then click OK

c. Select any drawing tool (line, ‘arc, etc).and
draw a series-of objects.
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e. Change to a new line type and repeat.
d. Use all the line types.

Snap .
‘Snap’ spacing can be set independently of
the grid spacing.

If it is the sape as the grid spacing, then
points will snap to the grid.

1f -snap spacing is different than grid
spacing, points will snap to the invisible
gnap points, and ignore the grid points.

The default spacing is 1 unit for both X and
Y spacing.

Snap is set exactly the same way as grid
spnqing.'

Setting Snap

a. Select 'snup' from the ’‘Settings’ menu.

b. Set ’‘Snap’ to the same sec:ing: as you used in
'Grid’

Text
Text attributes that may be set are:

1. Height of letters (may be any
positive value), %

2. lA.ngla of the text (any angle may be
used for the baseline angle)

-
3. width of the text (normal is 1, less
than 1 gives narrower text, greater than
7 1 gives wider text)

4. Obliquing angle (letter slope - a

. positive angle slopes to the right, a
negative angle slopes to the left - use
numbers from -30 to +30)

*t
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8etting Text Drawing Modes
a. Select 'Text’ from the ’‘Settings’ menu i

&) *
This window will appear on the.screen

Text Drawing Modes

Height 0.3
Angle 0
width factor 1
Obliquing angle 0
ok Cancel
b. Make the following settings:
height 1
Angle . 30
Width Factor 1.3

Obliquing angle 20
c. Select OK N
d. Select ’'Draw’ and 'Text’
e. Enter this text:
"I'm so good at this!"

£. Experiment with two or three text settings and
type some text after each setting.

‘Measure Menu:

Distance
v )J.etanca is used to measure the distance
between any two points on the screen.

Using Distance |
a. Seléct ’'Distance’ from the ’'Measure’ menu

The status line will show

Distance From point:
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c. Select the point you wish to measure from.
The status line will show

Distance To point:
d. Select the point you are measuring to.

A rubberband line will follow the pointer.

When the selection is made a box like this one
will appear on the screen

Distance is 5.23451
OK
&. Select OK

£.” Measure several objects.

Align Dimension
Align dimension is used to place dimension
lines at any location or angle on the
drawing. o .

ically and

The on is
entered as part of the dimension.

The text for the dimension is the same ‘size
as the current ‘Text’ {Settings’.

There are two stages to placing a dimension
on the drawings

P 1. Measure the distance along the edge
of the object.

2. Set. the dimension offset distance
from the object

kx2S
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Placing Ailgnsd Dimensions

a. Select ‘Align Dimension’ from the ‘Measure’
menu

The status line will show

Aligned dimension Points to dimension:

b. Sélect the point you wish to measure from.
The status line will show B
Aligned dimension To pointx

A rubberband line will féllow the
pclnter.

c. Select the endpoint of the dimension.
The status -line will show

Aligned dimension Dimenslon line location:

d. Move the pointer to the location that you wish
the d.Ln_lension line to be placed. e

Click the button.

The dimension line. will be pIaced
parallel to the line that was measured.

e. Place four or five dimension lines at various
angles and distances.
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te raw.
Use the Drawing Elements and Editing tools you have
learned thus far to duplicate the following drawing.
Don’t forget to use the drawing aids, the Zoom
features, and the editing tools.
Set Grid and Snap X-Y spacing at 1
Set text height at 0.3, and width factor at 1.
>
12Drll = /__' 3/8R
5/8 l —
L 2
\/
- 1
14
3 18
4 1|
7
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Save the Drawing
Select ’'Save as’ from the ‘File’ menu. —
Pollow the same procedure as in TLA 1.

AT THIS POINT IT IS NECESSARY TO CONNECT THE PLOTTER TO
THE COMPUTER. THE COMPUTER MUST BE OFF TO DO THIS.

a. Select ’Quit’ from the ‘File’ menu.
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Connecting the Plotte:

a. Make sure all power is off.

"b. Connect the parallel cable to the parallel port on
the plotter, and to the parallel port on the back of
the computer.

¢. Plug in plotter. power supply.

d. Place paper between marks on plotter.

Be careful not to scratch black surface.

e. Check to see that the PaperHold switch is off on the
plotter (Top right corner).

£. Move the plotter’pen ho]{l{ar to the lower left cornerr
of the plotter.

g. Place pens in pen holders (check with inmstructor for
procedure)

h. When xaady’, check with instructor before proceding.

If everything is approved procede to the next stage.

//

/"W‘
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Reboot the Computer

-a. Refer to the startup instructions at the beginning
of the activity. Boot the system.

b. Load the drawing into the computer.

c. Check to see that the plot head is in the lower left
corner (home position)

Turn on the plotter.
d. Press the paper hold switch.

P.Lo_t_gxé_m:ﬂ.ng
" Plotting a drawing requires two steps.

1. Selecting the plot area
2. Plotting the drawing.

Selecting the Plot Area
plot area designates which portion of the
d.rnwing will be plotted.

Selecting the plot area places a rectangle on the
screen enclosing the plot area.

The plot area may be scaled. If the drawing
represents an object 20 meters long, the the
drawing will be 20 units long. The paper may be 10
cm. long. In this case the scale would be

drawing unit for .5 plotting units in ox:der to get

the drawing on the. paper.

- a. Select 'Plot area" from the 'Files’ menu. The window
on the next page will appear on the screen.




Computer Assisted Drafting
Technolugy Learning Activity 2

S L | pemss 1]
>|xmxiu G s ] [F= [ |

[ o]

(The X Plot Size &nd the Y Plot Size will be slightly
smaller than thé paper size. This prevents the plotter
from drawing outside the paper.

The scaling should be.set at 1 Drawing unit to 1
Plotting unit.

Rotate should be Off
Create Plot Box should be On.

a. Select OK when done.

The screen will show a box surrounding the
drawing. If it is not visible select 'zeom Limits’
or ‘oom Full’ and it will be visible.

If the drawing has parts outu.de the Plot Box;, use

the editing tools Move, or Stretch to relocate or
resize the Plot Box.
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Plot the Drawing
1f everything is ready, plot the drawing.

a. Select '‘Plot’ from the ’'File’ menu.
When the plot is complete, shut down the system.

ShutDown Procedure.
a " a. Turn off a equipment.
b. Remove disks from computer. P
c. Remove paper from plotter. .
d. Recap plotter pens -and place in holder. ¢
e. Unp}ug piottar power supply. 8 ' .
f. Unplug parallel cable from plotter to computer.
g. Place cover on plotter.

& h. Turn in plot and diskettes to instructor.
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s

Execute Program

Program On Times For Lights
Yellow Light Red Light
Run Program "PedCross

Load Program "PedCross

Load GWBASIC

Load MS-DOS

Turn On Power 10 System

[ Connect Power Supply To Computer interface |

L3
[ Connect Interface To Computer |

[ Connect Pedestrian Light to Computer Interface
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General Objective

The student will gain practical experience with
computer process control of machines by operating a
programmable pedestrian light.

Specific Objectives .

s
Given the equipment and instructional materials listed
below, the students will acheive the following
objectives within a one hour time limit;

1. the fi k traffic light to
the interface. 5

2. Connect the power supply to the intatface.
- 3. Connect.the —Lntsx:face to the computer.

4. Turn on the computer, load MS-DOS, load

> GWBASIC, load and run the Basic program PEDCROSS.

5. Program the ‘on’ time for the yellow and for
the red traffic lights.

6. ian light by ng the
program and by pressing the pedestrian switch.

7. an ng of the by
ng the ti contained in the

ly
procedure sheets.
Equipment Supplied

1 IBM PC
!. fhcherr.nchnik Coaputing kit

1 pcwnt lupply (ﬂschereechnlk)
GWBASIC

MS-DO!
Proqtm disk.

}

842
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Instructional Materials Supplied

Instruction package including:
Procedure sheets.
Program disk.
fischertechnik Computing Kit and manual.

\
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Computer Process Control

Process control is the use of a eomputer, or digital
logic device, control the operation of a piece of
mechanical equipment.

c
The equipment being controlled can have an electric, a
hydraulic, or a pneumatic power supply.

An is placed the
machine. The interface provides several services to tha
computer and the machine.

1. It allows two kinds of input (signals in). into
the computer from the machine
a. digital, or on/off (:ha type that the
computer likes)
b. analog, or continuously variable (which it
converts into digital)

. 2. It allows two kinds of output (signals out)
fx'ml the computer to the machine
a. digital to the machine
b. digitnl which it changes to analog for the

Feedback is the process of providing signals back to
the computer so that it can monitor progress and make
changes to the operation of the machine.

Systems without feedback are called open loop systems.
Systems with feedback are called closed loop systems.

The pedest! lnn light provideu a feedback loop to the
when the p an
button il lsed. Thh l.lgnalu the computer to
interrupt the.green light which is normally on. The
lights then cyclo through a pxauar. time sequence.
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Procedure

CAUTION: DO NOT TURN ON POWER TO THE COMPUTER OR ANY
DEVICES BEFORE COMPLETING THE FOLLOWING STEPS.

. /
A. Set up the Equipment - M

1. The pedestrian light ﬁns already been assembled.

" 2. Trace the assembly procedure for the light.by using

345

the wiring ‘diagram and the sequential assembly diagramn /

in the fischertechnik computxng kit manual.

3. Locate each of the following: -~
lights M1, M2, and M3 X -
Eﬂitc;l E8

Ly
4. Plug the flat cable from the light into the
interface. _ :

5. Plug the cable from the power supply into the
1&r.erface. .

red = positive -
green = negative

Use eicher of the (+, -) input pairs on the interface.
6. P].ug the interface cable into the parallel pctt on

the computer.

7. Plug the power supply into the power bay. Do not
turn on yet.

’ Answer r.)?e £P110w1n§ questions:

1. What is the purpose of switch E8?

2. What is the guréo_ne of M1, M2, and M3?,
Check all connectxons: )

IF ALL CONNECTIONS ARE OK, CHECK WITH INSTRUC’L‘OR, AND
THEN PROCEDE TO THE NEXT STAGE.




Robotics: Pxocess Control
Al Technology Learning Activity 1 346

Operation of the Pedestrian Light ]

Note: inst ons are in 1 enter the words in
CAPITALS into the computer.

This activity uses the program PEDCROSS.

.Bootéxl\gc g a:::ung) the Computer
MS_DOS

disk in drive A: (Top drive in the computer)

Turn the powerbar on.

2. When cl{e computer gives the prompt
a>N

pluce‘ the
fishtek -

program disk in drive A:
Load Basic

1.
.GWBASIC (pres*etum key)
Basic will load into the computer and the basic prompt
ok )
will appear on "’1’ screen.
2. Type
_  RUN "AtPEDCROSS (press return key)

This will load the program PEDCROSS from drive A,‘ and
then zun it
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This will appear on the screen

fischertechnik
computing

M’just screen colours? (y/n)
Using the Program PEDCROSS
1. Learning the program:
a. Type
N
in response to the question
Adjust screen colors?"
since this is a monochrome monitor.
The screen will change to

fischertechnik
* computing

Pedestrian crossing

Time of Yellow-Period (Sec) ?
b. Type in the number (between 1 and 10) of
seconds for the yellow warning traffic 1ight to be
on, and then press the return key.
The following 1! added .to the screen

Time of Red-Yellow Perlod (Sec) ?

c. Specify the number of aacondn for the red
trgffic light to bemon, and then press return.
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The following is added to the screen
1.Green-Period
2.Yellow-Period
3.Red-Period
Traffic light ready ? (y)

The computer Mll only accept a press of the 'Y’
key on the keyboard.

d. Make sure that everything is ok and then press
-

: 4

The screen changes to add thl.g to the bottom of

the screen -

Ctrl-Num Lock: Pause
Any. other key: Continue re
Ctrl-B:ﬁakx End of Program

and the computer Hlll. show the Green Period active
on the screen.

At the same time, the Green traffic light will
come on and stay on.

Proylde Feedback to the Cmnpu‘ter

a. Activate the pedestrian c':oning by . "
pressing the switch (E8)

on the traffic light.

Noticevthnt the computer screen will cycle through the
Yellow-Period

and then the
Red-Period | \
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and then return to
Green-Period.

The traffic light will cycle through the same colours
at the same time.

Reprogram the Computer
Stop the Program
The program can be stopped by pressing the Ctrl and
Break keys simultanceusly.
a. Break out of (end) the program. Press
Ctrl-Break
b. Press the return key a few times to move down to a
clear space on the screen.
i
Run the Program Again
a. Type
Run (press return)

and the light periods.

b. End the program and run it several times.

Use different time periods each time the program is
run.

Observe the effects that different times have on
execution of the program

In particular look at the time delay from the time the
switch E8 is pressed until the light turns yellow, t.han
red, und then g:aen.

Answer :he followxﬂq .questions:

1. Why is the green light normally on?

2. 1In a real traffic situation, what reasons would °

there be for programming different.' delayn (yellow and
red) at different times o£ the day?

\ - '
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3. What effect would speed limits have on the
programed delay choices?

4. What industrial activities can you think of where
programmed delays can be used?

Ending the Activity
When you are finished the activity

a. Remove disks from the computer and return to storage
boxes.

b. Turn off equipment.

c. Unplug-fischertechnik equipment from the computer
and from each other

.e. Finish answering gquestions and hand in to
instructor.
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Tdentify Differences in Piotter Output

Run Program Second Time

. N
[ Modify Program Statements |

[ Place New Paper In Plotter |

| Remove Oid Paper From Plotter ]

[ "Run Program

[ Load ngrarn "Roland |

[ WSS ]
l I ~Toad MJ—H ] |

[ Tum On Power To System ]

' [ p Plotter |

w [ - Connect PEITGL to Computer |
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General Objective

will and a rectilinear robot

system.
0

Specific ijeci:j.y_qg
Given the equipment and suppues listed below, the
i1l th

e fclluwlng

operutiona within a one hour time limit

gz
3
3.
4.

5.

Connect the plotter to the computer.
Set up plotter

Turn on all equipment.

Load MS-DOS, and GWBASIC.

Load and Run the program "Roland".

Remove the p&nt:ter output from the plotter and

6.
place new paper'in plotter.

6. Modify some of the program statements and save
the new program.

7. Run the program again and identify the
differences in plotter output.

Equipment Needed

MS-DOS computer
GWBASIC

Program disk containing basic program *Roland*
Roland DXY 980 plotter and parallel cable
Plotter paper

I

ional Materials Supplied 3 7

Technology Learning Activity 2 including
instructions
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Robotic System

Robots are computer controlled machines with a movable
arm that operate in three dimensional space.

Robots have four basic parts:
1. the am

2. the processes controller (interface to the
computer)

3. end of arm tooling (spray gun, welder, etc.)
4. peripheral equipment (conveyor belts, tools)
Robots may be classified three ways:

1. by operating mode
i. pick and place (move something from one
point to another. repeatedly)
ii, point to poinr. (move through a series of
points)
iii. contlnuous operation (move through a
com:lnuous path)

2. by working envelop coordinate system (working
envelope is the three dimensional space that the
robot arm can reach into)

i. Rectilinear

11.'cylindrical
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iii. spherical

\

iv. Anthropomorphic

> 3. by opernting system -
. electric power
11. hydzuulic power ¥
iii. pneumatic power.

g Robots may be programmed one of three ways:
v -

1. Manually, by taking the robot out of production
and programming it: by moving it through a series
of steps (TLA 3) /

‘ 2 Manually, by proguminq it on the production
ine. .

3. By ptog:aming a computer simulation of the
~ robot. The program is loaded into the robot at a
later time.
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Robots have these limitations:

1. There is a limited payload. Some machines can
1ift a few kilos while others can lift thousands
of kilos.

2. Accuracy of apex:ation refers to the smallest
incremental .move that the robot can make.

3. Repeatibility is related to ;:ccurncy, but it
refers to the ability of a robot to return to
exactly the same place over and over.

4. Speed of upa:acinh is important for some
operations.

~
0 te Bt

This activity uses a rectilinear coordinate system.
Thie is a modified closed loop system.

The plot head must. be manually positioned to a ’home’
position before the plotter is turned on. This home
position is the reference position for all other
operations on the plotter. k

1f the plotter is turned on with the plot head in
another position, all operations will work incorrectly.

The plot head moves on the x-axis and the y-axis.
g-axis movement is limited to the up/down motion of the
print head. .

X-Y motion is provided by ateppex" motors. Each digital
pulse from the computer turns a particular motor a
precise fraction of a degree. Each pulse corresponds to
a fractional movement along the X or Y .axgs.

Pen up/down is controlled by an electromagnet. The
computer provides a continuous voltage to the magnet to
keep the pen down. When the voltage is off, a spring
returns the pen to the up position.

Feedback is provided to the computer by keeping track

of the number and direction of pulses to the motors.
This is obviously relative to the plothead start:
position when the plotter is turned on. Hence the need ‘.
for a 'home’ position. . he

This continuous path, rectilinear device has an

356
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electric power system, a limited payload, an uccu:aey'
of 1/1000 inch, and a repeatability of 5/1000 inch, and
is high speed. The end of arm tooling is a pen holder.

N
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Getting Started
MAKE SURE POWER IS OFF TO ALL DEVICES BEFORE BBGINNI}‘G.
Connect Equipment
1. Connect the Roland plotter to the computer using the
parallel cable.
Load Operating 'System
2. Insert
MS-DOS disk L4
into drive A: .
3. Turn on power bar.
After the system starts up, the screen will show
A> "
4. Remove the disk and replace with
fishtek disk

Load Basic
5. Type

S~

GWBASIC (press return key)
The screen will show the basic prompt

OK

Setup the Plotter i

1. Make sure PaperHold switch on the top right corner
of the plotter is off (up)

2. Turn plotter on.)

3. Place a sheet of paper supplied) inside the taped
outline on the plotter. (supe! ) P

Be careful not to h the black
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4. Turn Pnpexﬂolq switch on (down)

5. Check with instructor on proper procedure for
placing pens in plotter.

Op'erar.inq the System
Check with instructof before proceeding with this step.
Load and Run the Pxogza;;
1. Type g

Run "Roland _ (press Return) ’ .
This will load and run the' basic program 'Ro).nnd'.

The plotter will begin operating and will*draw a series
of diagrams.

When the plot is complete, the screen will ahow the
basic prompt

OK

Remove Plot from Plotter’
1. Turn off PaperHold switch and after a minute or so,
remove paper from plotter.

Refer to the plot when performing the next section.
Explanation-of the Program

The program . li?:ing in the Appendix) La composed of
several logical sections:

Drawing the X-Y axis
Title: Coordinate
line # 200 - 250 §.
Purpose: draws the x and y uxbs_w{,th divuionu\

Drawing the 1fne chart
utls:, Line Chart
*‘line #-300 - 430
P se: Draws the dotted line chart \
Gets its y-positions for lines from the data stntsmenr. <

s
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in line # 10010
Drawihg the bar chart
Title: Bar Chart
line # 500 - 590
Purpose: Draws bar chart in same location as line
chart. Bar heights come from same data statement.

Prln:inq the month names
le: chu:uc er
e # 600 - 690
duta statement line # 10020
+ , Purpose: Print the month names beneath the'bus on
tho bar chart. Names come from data statement line #

Rotating the Characters
Title: Character Rotation
line # 700 - 780
Rotate ch, 50
bar helqhtl ulonq y-axis of chart. .,

and print

Placing the chart title
Title: Character Sha
line # 800 - 850
Purposet Bnhrge the character size and draw the
bar chart title

Drawing the pie chart circles
Title: Circle 1
Circle 2

Cifcle 3
line # 900 - 980 *
Purpose: Draw three circles with radii 50 mm.,
15 mm., and 20 mm.

Dx.‘a\d.nq the pie segments on the pie chart
Title: Pie Chart .
line # 1000 = 1050
Purpose: vada the two outer circles into twelve
segments.

Drawing the mnth indicator u.nol on th‘ ple chnrt
Title: !ndlcatian Line
e # 1200 - 1320
N dlta line ¢ 10000 and- 10010
Purpose: Draw a line to each segment on the an
graph, and label each.

360
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Modifing the Program

In order to make changes to the program, the
appropriate lines must be typed into the computer
‘again.

The changed program must then be saved \mdar a
different name.

chunge data statement.

The heights 46f the line chart and the bar chart are
both determined by the values in the data statement in
line # 10010.

The basic prompt, OK should still be on the screen.

a. Type

10010 DATA 450, 600, 100, 750, 250, 900, 600, 400,
900, 200

Make sure there is a coma after every number since this
is how the computer distinguishes between the numbers.

Chanqa number of pie segments’
e ndmber of segments in the pie chart is determined
by line # 1020
+ 1020 A = 100/12
where 100 means 100% and 12 means 12 segments. Th
remainder of the "Pie Chart" section calculates the

percentage for each segment and draws the line at the
correct location.

a. Type L4
1020 A = 100/24

Question: How many segments will this produce?

381
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Save the New Program

THE PROGRAM MUST BE SAVED WITH A NEW NAME, OTHERWISE IT e
WILL OVERWRITE THE PROGRAM ON THE DISK.
a. Type ’

Save "Roland.Name (press return)
where Name is your first name.
The program will be saved, and the basic prompt
) OK will appear on ;'.he Bcreen.

Plotting the new program

Plot the new program and compare it to the original

drawing. Compare the output to the data statements.

a. Put a new sheet in :ha\plo:tn: :
b. Turn on PaperHold switch.

c. Type

Run

and the program will plot.
-

. X
d. When-dona, turn off PapigHold switch on plottdk.

e. Remove plot from plotter.

Ending the Session
To end the session: % %

a. 'rux-:: off power bar .

b. Recap plotter pens %
¢. Cover plotter . !

d. Remove parallel cable from computer and plotter. -
e. mﬁlu. computer disks in storage box.
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'

f. Answer questions afd turn in report. .

.

Questions
1. What “make! .tha pen move on the x-axis and on the
| y-axis?:

2. How could the plotter be £orcéd.t.o draw a horizontal
line for the 12 monthes of line graph data?

3. What effect would thin have on the bar chart?
4. A circle of radius 50 mm. has a number of 500
entered (line # 910).

Write line # 910 for a 200 mm. circle?

3 .
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[ Program fischertechnic Programmable Robot |

Run Basic Program "TIR_TCH Y R -
ram “TIR_ §H ' (

Load GWBASI

"Turn on Power 10 System

X onnect Equipment
~ "
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- TEACHABLE ROBOT

General Obiective:

The student will gain practical experience.in opex-aungq
. a cylindrical coordinate robotic: device!

Specific Oblectives:
Given the equipment and instructional materials listed

below, the students will perform the following
activities within a two and one half hour time limit;

1. g. the fi k robot to perform
’ ‘Pick and Place’ operations. . [}
2. Debug (fix bl in) the on of the %
robot program.
3. Execute the robot program and have the robot ’
lly p the .
14

Equipmont Supplied , .

7 lieMEC = | 3 ‘

5 1 fischertechnik Computing kit and manual :
1 £1 X IBM i S

1 power supply (fischertechnik
xs-bos‘f Gwnasxc( i K )
Program disk. Y

amsertional Materiale Supplied: -

Instruction package including:

" Procedure sheets. .
N L Program disk. B .
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Review

TLA 1 - ¥

UTLA 1 used the computer for simple process control
of an external closed loop system (pedestrian
light).

A Pedestrian switch on the light provided feedback
to the computer.

The feedback altered the output of the program,
which changed the status of the lights.

TLA 2
TLA 2 took process control one step further and
used the computer to operate a plotter.

This closed loop rectilinear system obtained
feedback from positioning devices within the
plotter.

The computer calculated all ‘x - y’ positions for
the plot pen relative to the "Home" position set
at startup of the plotter.

Note that the plotter could be confused if the pen
was not manually set to the correct home position
before power up. -

Thus the feedback was not foolproof.

2ical 1 i

The cylindrical coprdinate system shown below has
three axes of motion:

Circular around a vertical
axis
Up/down on the vettgu axis
“In/out horizontally ®n a ray ot
from the vertical axis. ;

)

through a horizontal circle
while being raised dnd lowered '

it will describe‘a cylinder,

hence the name cylindrical,

«<oordinates. This nyu.nd-t E
: the work envelope.

) N

i/ If the end of the arm is run
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4 The teachable robot used in
this activity has an modified
\ _ cylindrical movement. The arm
is not horizontal, but is set
at 45 degrees. Lateral
§ movement along the arm
provides a horizontal and a
vertical component. This,
S— combined with the circular
motion of the platform
describes a conical work
envelope.

‘he robot is taught by operating the motors using
imple on off switches. When a desired location is
reached, the computer is ‘taught’ the location by
pressing an input switch. Smoother operation can
be acheived with smaller steps. After the robot

* -has been programmed, the computer can repeat the
instructions and operate the robot.
Usex Input Switchee
Switches E1 to EB8 are used as follows:
El arm up
E2 arm down
B3 rotate left (CCW)
E4 rotate right (CW)
BS magnet on :
B6 magnet off
‘. - B7 . teach (tell computer current
location)
ES8 switch control back to the computer
Computer Input Devices

The computer gets information on the position of
i . the turntable (rotation) and arm (height) from
variable resistors or potentiometers (pot).

There is a’'pot on each motor M1 and motor M2.

As the motor rotates the pot, the resistance of
the pot changes, and therefore the voltage across
the resistor changes,

»» The voltage change is an nnufog signal
;(cont!.’nnoully variable) and the interface changes
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it into a digital signal (on/off) for the
computer. The signal provides the position
readings for the robot.
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ON POWER TO THE COMPUTER OR
COMPLETING THE FOLLOWING STEPS.

CAUTION: DO NOT

1. The teachable robot has already been assembled.

2. Trace the assembly procedure for the robot by ‘

using the wiring.diagram and the sequential

assembly diagrams from the manual, and referring -
to the labels on_the robot.

Locate each of the following:

switches El to EB
motors M1 and M2
electromagnet (des.
Potentiometers one
3. Plug the flat cable from the robot into the
interface.

4. i’lnq the cable from the\power supply into the
interface.

red = positive

green = negative

Use either of the (+, -) input pairs.

! ’ 5. Plug the .hn:ex:faca cable inpto the parallel port
at the rear of the computer.

6. Plug the power supply into the power bar. Do
not turn on yet.

7. Ahswer the following questions:

» 1. What is the purpose of switches El to E8?
. 2. What- does M1 opexate?
3. What does M2 cperate?
Y . 4. What' is the purpose of M33%-
Q -1 Wh;t 1u1the purpose of pot\ nciamatazﬁ one
an
6. What purpose do the liqht-

8. chcck all connections. .

IF ALL CONNECTIONS ARE OK, CHECK WITH INS UC!I’OR, N
THRN PROCBED TO NEXT ' TAGE. s 3
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B. Operation of the Robot.

Note: instructions are in lowercase, enter the
words in CAPITALS into the computer.

This activity uses the program Tir_Tch, which
provides two types of operations or sub-programs:

a. TEACH the robot a series of gteps

b. 'EXECUTE the progrm that the robot has
been taught.

Boot (start) the Computer

Load DOS
1. Boot the computer using DOS.

2. Place the MS-Dos program disk in drive A

3. Turn on Power bar

Load Basic 1Y

GWBASIC

and press the Enter key (Return)

Do this after typing to tell the compm:er :o
accept the information

The basic prompt "ok" will appear on the screen.

Lodd and Run ihe Program

v

" "RUN "AsTIR_TCH N

This will load the program Tir_Tch from drive A
and run it. :

m
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The screen will show 7

Adjust screen colors?'Y/N

Ledrning the program:

a. Type N in response to the question "Adjust
screen colors?" (this is a monochrome syute.m)

The screen will display this screen

( fischertechnik -
< computing

Teach in Robot
Selection of Program
S

Teach mode
Execution mode [N

- End of program
Space bar: Select program
Return: Start of program’

v The selected item will be highlighted -

b. Hit the 'Return’ kay to accept the on screen
choice of 'Taach mode” ,/’

The computer displays &
Nr. Heiqht' Rotation Hnéne;

-
Robot Ready? Y/N
|

c. Type Y in r&aponls to "Robot ready" on the’
screen.
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The computer-displays

El = Arm up . E5 = Magnet on

E2 = Arm down E6.= Magnet off

E3 = Body cw E7 = Learn =
E4 =‘Bde cew E8 = Menu

Nr. Height Rotation Magnet
[ \245 267 off
Robot Ready? Y/N
a1
Ctrl-Num Lock: Pause
Space bar: . Continue
Ctrl-Break: ~ End of program
Note that the numbers will be diffefent on
your soreen.

Follow i ions to r the
program.

the xobo

d. Practice uging the switches El to,E6 to operate

Follow the onscreen instructions and observe
the to the

box.

The Rotation and Height numbexs change as the

robot is moved:
CAUTION: Do not excead the machine limits by *
raising or lowering the arm too far, or b
rotating the platform to put a strain on the
wiring harness.
e. When ready

quit the program
by selecting

CTRL and Break keys mimultaneousdy’
and-run the\p:oqn‘m ’aqun by typing

RUN '

373 .
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Cylindrical Coordinate Robot ~ . .,
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/& This will clear the computer’s memory. 4

This is an,important.thing to do since the
computexr will remember all the steps that the
robot made and will do things tha: are
unam:ic ipated.

The result could be damnge to the devlce.

=~

Make a Step . ~
a. Press N . o

E? (learn)

l‘his tells the computer the current location of\ Ly
the devina .
b. Stap the robot thzough one mo!:!.an

c. Press 4

E7 (learn) ' *

Make Another- Step
d. Move the robot new location. Press E7
again. &

i
Make Several Steps i
e. Repeat several t.’unes.

Dont forget to press E7 after each move. - :
Use Rotation, arm Up/Down;, and magnet On/Off. -

‘f?ﬂl{t\l:h to the menu ~(p1\:ess E8), and select 8

Execition mode . o .
_REMINDER: Do not-go back to TEACH mode . ’ e
without exiting the program - the accumulated
steps can cause nnaxgected resulfs and may T %
break the mechanl.um. "
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Anuwaz the tol].ow.tng question:

« 1. Does. che robot ‘follow ail the movements

. mlatukes) or does-it go directly from the

gy

that were used in the teach stage (including

position’ of one learn. input (E7) to the. next

learn anut

computer 'Leumed‘ aguin and observe the
Act:ion.

< #
% >
Planning robot opera ioqs

a. Plan a seguence of moves on _paper.

The. metal discs must be moved from one location to :

s another in some of the- moves.

b. Enter the moves into the robot and have the.

1f the that the

- computer 'Learn’ at appropriate poa&;ona along -

b * the path.

o " -Hints . ’
i w for curxved movamenc ¢ 'Teach’ a number of
: points:on the curve

for praciss control obgerve the. onscreen
Height and Rm:ation numbet

the number of 'Taach' pcim:u may be greater
bot

-than the number of steps that the rol

executes, ie ‘Teach’ for each-component of a

movement , for magnet on/off, etc. .

» pauses can be c:eat:ed by pressing the leum

switch several r.i.mes in a row

Execute the Program '

Return to Bxghutién mode and observe the operation.

If the am does not ute Y,
the program -~
~— RUN

. the ptc&ran _gguin and 'teach again. -

.8
End

R
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Repeat until it works properly.’

When the. is -sati ly,.
execute it several times, and record the
Height and Rotation readings at the end of
each execution. -

Y
Ariswer the following questionax ’ = ,‘
1. Which is the best procedure, planninq the ,,
_‘moves on paper first, or working them out as
. ) ] the robot is taught? Why?

2. Did the Has.ght and Rotation rdadings for - & Se
such execution agree? Can you explain this? <

3 Do yo\\ think _the grogtm be mde to rapaat
- automntically? why or why ;‘mtﬂ ~

- ? N 4. What in uutrial applications‘can you think
" of for thﬂa type of prog’rumab\le robots? ¢ 4

“Ending the Aetivity . L -

Make sure the power is of on al} aquipment, and .
all disks. are removed: from disk d.riveu. . ¢

Place disks in holders px:ovlded

Finish wrn:i.nq up the questionu for the actj.vu:y 4
a . and pass to inatx:uctor §




Technology Educatlon' o
With Spectfic Appltcatmns in Imimtrml Technolngy

'*-.» s {

meffmrmmmnﬂ@m C@mmmmmﬂmﬂi@ms ’H‘eclhnn@ll@gy
' e T

i _Dgﬁkggn Publishing = -
. ;Technology-L‘earnplngAgﬂvlty.l \\
-
5 .
Leon'Cooper -
*
Ss;‘v_.;,;w’ s v I







. D .
g " “Task Analysis: Desktop Publishing TLA 1
e ) g - . i
2 ) i ‘s ° . )
" e N TR -
'

S .
ave Paga . |

# urn on Power to Systern "
' . Cl ¢ : "
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. Gena:al ubjectiva A % . o

. . . . Upon completion of this nctivity, ‘the student will
’ P successfully create and print a simple page layout

! - using a desktop publishing program. . -
AL 3 .
f . SR Specific Sbjacti.van P 5 i
< ’ / The stu 11y leté this T

L activity RLthin a bus hoos time 1imit by |
accomplishing the following objectives: |

| =
. 1. Load the program Puqasettar\ into the Amiga ¥
$ T . - computer |
& X 3. get the defafilt parnmataru r puga
ik - . - creatio: o
" . 3. set the de!ault pl:nmatazl for box
o creation. s
e 4. Set the de!ault for the

environment or artboaxd. ¢ 7 %
5. Open the Text Edito:

Type-in a'short document. iy
s W .. Exit the Text Editor )
. - 8. Create.a page. -

9. Place text on the page. i
10. Save the page.
11. Print the page.
% v

o Bqui.pnem: .Supplied - ‘

. " 1 amiga computer 7
. 1 PageSetter p:ng:am digk . .
-1 program data .disk 2 =
. T prj.nter - @ »

s °, _mt—.mctmul Materials Supplied

4 * Instruetion Package including:
T : on of

e
for ng the activity. :




Instructions - . o o .,

Note that if you are :a’quf)red .to do svmethiné‘ ’
the following prompt will apppar:

Do This
When something will hnppen this prompt ui-ll be v,
on the page: —

Ihis Will Happen

Please raad all infomntion fol].owj.ng the {
prompt: ) Vi
For m;‘ Information = bPlgaga Read '
since it contains information vital to
i ding the on he

Ao
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tions ase

! The Pagesetter Program

S

nescflptini; of the Program

This program is used to create page layouts.
Pages consist of text and graphic images or
|pictures. The program simulates a dauktop.
|Pages can be placed on the desktop by

\ ‘creating’ them: Text and images can be plm:ed
on the pages by creating 'buxeu' on the pages, .
/and then placing thé text or graphics 1n them.

|

" | Global paramatera can be set £orh\:he pages, 80

that ‘each page created will be the same size,

| and have the -same ‘margins (nol:hin’g placed

| outside the margins will print when the page

| is printed).

| A

| clobal parameters can be set for the boxes.
Some of the box parameters are: the same kind
and size of characters, the same frame around

| the box, \the same text spacing or kerning -

| (distance! and &
words), and the same leading (distance between ’

J lines of text). Margins set for boxes alter

| the distance from the edge of the box to the
text, and are-therefore different from page
margins. Text boxes may be set to have text

| aligned on the left mgin, on the right

| margin,.on both marginu , or centered between

| the margins. '

‘ In addition a puqa or a box can be selected, at
any time and the patameters for that. puga or
box changad.

Text boxaa may be linked together so that text
flows from one to the next autmtlcally. .

Graphic images may be mnvad around within a
box and cropped by. chunging the size of the
box so that only part of the picture uhown
through.

\‘Boxes may be moved around on the page and off
| the -page and placed onto the desktop or

| rartboard’. From there thay may be moved onto

| another page.

/

i
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{\Pages may have one of three levels of
magnification. The smallest shows the entire

- * page at one.time,.medium shows about three
! quarters of the page, and high magnification
» shows abor 1 sixteénth of a page. High
J maghificatiion is the' only one thar. is allows
- all text.sizes to be read.
There are a'number of page layout aids. They
are:
1. a qx:id for nlignment
. 2.-agrid snap which forces che top left
. - corner of a box to .go to’ grid
B ~ intersections \ .
g B ©+ 3. a ruler to show dimensions in inches
% . or picas - [

. -~ 4. page mm:gin outlines
P o s . 5. box outlines to show the edges of
s B ] N boxes that have no visible frames and to
% . show the currently ‘active’ hox (the one
. being worked on).
o »
/ . Creating Text and Pictures . .
v ..
Text may be created three ways:
1. With a,Quick text option for up to 99
characters
- 2. With the Text Editor
3. By using the Text Editor to bring in a
text file created in another
wordprofessing program. :

Graphic images may be created two ways:
- 1. With the Graphic Editor
2. By using the €faphic Editor o import *
a picture from a pnix)tinq program.

Input Devices

This program runs on an Amiga computer. It
accepts input from the keyboard and from the

The right button is always used for 'selecting
items from a menu located across the top of

z the screen. The left button is used for

« everything else.

383

.mouse._The mouse . (Diagram-1) has two buttons.. '
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)
Refez r.o ch Analysis (Ap X A)
for a \:he followlng bxenkdown of the program.

1 stu:t with 'Deuktop Envimnmant' at the top of
the diagram and. Hork downward.

'Desktop ani:onment' refers to the picture of
a desktop that appears. on the screen when the
program is run.

2. The scfeen has three logical parta:
a. the ‘Menu’ across the top of the screen
b. /the ‘Garbage Can’ in-the bottom left .corner
of the screen, and
. c. the ’Desktop ‘Tools’ on the right side of
W ’ the ‘screen:

. / a. Mehu . o :

. ' When.the mouse pointer is moved to

. the top of the screen and the right mouse
if . button is

/ pressed down and held down,
Y . ®

this ;nanu abpears

. Project Department Artboard Page Box Pzeiemncéu

/ . ii. Moving the mouse pointer over one of

/ ‘ these, Department, for example, will
cause a submenu to drop duwnfln this-
case you will get

't

Text Editor
Graphic, Editor
Press ¢

iii. Moving the mouse pointer down
~through- the list will cause each item in
the list to be highlighted as the pointer
passes over it. If the right mouse button
‘o -is released on any submenu item then that
item is selected. <
iv. Sometimes there is .a list of items - =
- attached to a submenu item. This list &
o » -




! Desktop Publishing
Technology Learning Activity 1

385

)8 down when'the-pointer passes over-a

"* gubmenu item. _In the previous example,

Press has a list of options attached to
it. Having the pointer down to 88
(with the right button still deprassed)
will result in this 5

t
Text Editor
Graphic Editor
Press

o current page
entire document

V- In this case releasing the button on
‘Press’ will héve no -effect. It must :
moved to one of the Pressfidub-items and-
released to-make a Press selection.

b. Garbage Can

i. The Garbage Can, which appears on
the computer screen as.a picture or.icon

* in the lower left corner of the screen,

is used to dispose of unwanted boxes.

ii. Items (boxes) to be disposed of are
selected by moving the mouse pointer over
them and the left mouse button

is clicked and held down

until the operation is- complete.

iii. The pointer will chung’e into a hand
after the button is held for a short
time. Moving ,the hand over the garbage
can will drag the box over the garbage.
Releasing the mouse button ‘throws the
box into the trash’. It cannot be
recove:
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c Deaktop‘ Tools

. 9 In the right margin of the screen
are a number of icons representing Tools.
Some of these tools are used to create
and manipulate the text and graphic

386

boxes. The others are used to turn on'and

otf the page layout aids.

Page Layout Aids
Page layout aids are:
Box outlines ‘on/off
Page margins outline on7o£t
Grid on/off
Grid snap. on/off »
Rulernon/off a8
gnify *:

Box Tools
Box tools .are:
Creat box -
Create Quicktext (up to 99
characters directly into a box)
Write text into the box f:r:um
Text , Editor
Edit box contents
Paint graphics into box from Graphic
Editor
Mop contents of box (erase)
Link text boxes =
Unlink text boxes
Next box (jump to next linked box)
Previous box (Jjump to previous box)
Graphic adjust (nove a picture in
the box)
Box to front (moves a box in front
of other boxes
Box to back (moves a box behind
other boxes)
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Procedure

Loading the ngrui

Do _This:
1. Turn on the computer, monitor and printer.

2. Keeping the label up, and the metal.window on
: the disk towards the computerPlace the
disk into di e ‘DF0:
(internal drive in an Amiga 500 or 1000,
right hand drive in an Amiga 2000).

This HILL Happen: - E

The computer will read the diak and
display this picture on’ Te screen:

H'FINIP .
Do This

3. .. Using the mouse, place the pointer over the -
disk picture or ICON.on the monitor and click
twice with the left mouse button.

-

This Will Happen -
This will appear on the screen

387
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Running the P:Oérm

1. Place the pointer on the program icon inside
the box and click twice (left button).

i \
This Will Happen

The program will load and run.
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Setting Page Defaults

Information: Please Read
This is the Page menu and the Default submenu:

Page
Create
Save
Delete
Load
Current ] %
Default Select this item

1. Selecting Page .Default

i
a. Use the mouse and move the pointer to tha
. tcp of the screen

b. Depzsaa the right mouse button: and keep

depressed
c. Move pain:e: over Page ‘and then down to
Default "
d. release moyse button while still on
. Default.
‘ ] 3
This Will Happen :

This window will.appear on the screen:

I i

Cilwws B \!Illk“
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2. Ss\: Page Parameters
a
nfo: t. P
How to set page default parameters:
A. place the pointer in the.
appropriate box
b. click the le!t mouse button to
select the box
c. use the delete and/ar bnckupnca
(/ ~ 'keys to erase the contents of the
N box . P
d. type in the new parameters.
Do _This .
a. Set the following page Default parameters
PAPBR std
FORMAT legal - s
MARGINS
Top - 1.25
_ Left 1.25
« ?ﬁ 1.25
t - 1.25
* Width 3.00 L
Columns £
* NOTE: Set the width before se:-r:tng
- the number of columns
Information: Please Read
These settings will be used by the i '
program every time a page is created. At
any time, a page mny be selected ualng
the
Paqa-
Current

menu, and the parameters :e-et fo:
that page.

¢




Desktop Publishing
Technology Learning Activity 1
Setting Box Defaults |

1. Selecting Box Default

Do This
a. Using the :ight: mouse button as befm:a,
) select the Box menu' and Default submenu.
. Box -
’ — Current

Default Select this one

This window w}i nﬁpaai on the screen.’
¥

381

“w




Desktop Publishing
Technoloqy Leu;ninq Activity 1

Information: Please Read

How to Set Box Defaults
Use the same pxocaduze as for setting

page defaults:

ie. select dafauh: box. by clicking -
in box with left mouse button and .
then enter the new numbers.

2 2o Setting Box Defaulgs .
Do _This e s %
a.  Set:Box Defaults

h Rsfex: to pr:av.loua diagram.

1. Selact a.new text font -

. Point nnd click in r.ha font box with- 2
topaz 9 ®

2 5 - N

This Will Happéen
e

This windw will appear on ‘the screen on -
top of the other windows
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Do Thie
) ii. Select the font
Click on the up or down arrows to £
the immediate right of the list of
font names um:.u/
'3 ‘-’ diamond”
is highlighted
111, Select“font size
Using the same methed, select fom:
* size -
‘12
fx:om the small box to tha right of
i the font: _names.
iv.' Accept the changes and éxit the font
i window by selecting -
in the font window (the top OK on
the screen)
.b.  Set the box left margin by selecting the
box, erasing the numbprs, and typing in
2.000 [/ .
. ! 2
€.  Accept the uett.lnqa >
.Leave all other box pumetex:s as is fox:
now and accept the changes by selecting
OK °* 7
) 3 s
- of

The box window will .disappear.

393
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set:t:i.ng ArtBoard Defaults
VN

s 1. Select Artboard Defaults

a. Select the Artboard menus

Each of these hua a submenu which must be
set.

b. Select Grid*Spacing

Thie Will Happen

This suhmanu uppeaxu & . ki

8 =
o 1/6 = (pica)

- .
i Set Grid Spacing
Select -
1/4 =

' by’ releasing the right but:ton..
on that option. -
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8 Information: Please Read

Ruler Spacing is on this mepu
ard
Grid spacing
Ruler Spacing s
1/8 = . x &
" 1/6 " (pica)

.c. -Set Ruler Spacing

5 W Select o PR |
v -
o . and release the button.

Information: Please Read

B - This completes the Artboard setup. The
. 5 grid will have 1/4 " spacing when it is
turned on, and the ruler will have 1/8 "
spacing. ? v
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Creating a 'ng: File , -
) e
" Information:
. \‘ The Q;Lr:: :hgg ‘nesded ko do & page

ly .of . text.

You will now
. z create a piece of ‘text.

1. Open the Text Editor
¥ {
. Z
Do Thia | - . . '
| Select the Text Editor from the _
3 | Department Menu. .
|
i

a.

t
Text. Editor . |
\ ¥ Graphic Editor
| Press
| . "
| i .
I

Information: Please Rng

i A3
IThis will move control from the desktop

\thut you are currently working in to a
uapua:a program called the Taxc Editor.

on

8
loading a text tile that is on the
PageSetter program disk

-'J.‘his is a very s!.mple word processor. The
¥ first will
ey
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2. Load a Text File

Do This
a. Select Load File

Select ‘Load’ ‘Textcraft’ from the
Project menu.

Project
Generic
Scribble!l
Textcraft
This Will Happen

This window will appear on the screen

Information: Please Read

The window shows a list of files and
programs on the disk.
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Do _This
b. Select the Filg (see NOTE below)

’

Sample One ,
by clicking on it.

is W n

file

NOTE: If the filename does not appear in
the window, place the pointer on the

] scroll bar at the right side of the
window,; hold down the left mouse button
and drag it down unté% the name appears— '

in the winduw.

‘An altarnnte method 'is to'click on the
up/down arrows above and below the scroll
_bar. . .

Do_This
c. Load the File
When thé name of the file "Sample

Appears in the File box at the botfom of

“the window
1. " Load it by selecting
oK

- <
The ngme Eample One will appear in the
t the bottom of the window.

398

. at the bottom right side.of the

. window.

bt w122 Koopan

A window will appedr with the options

-, Cancel Append Load
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Do This
ii. select

Load

Will Happen

This will load the text into the computer
and give the following display

12 designs of
pos1 tioning u
o to

il
design into

i
or photoce
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Bdit (change) the Text .l
Information: Please Read
. ‘
How to Use the Text Editor
Moving - through the text.

There are several methods of moving the
cursor to any location needed in the

. texts:

1. Use the cursor keys (arrows) to move
the cursor up/down and left/right.
Holding down tfie Shift key while
pressing the cursor keys results'in

, faster movement through the text.

2. Position the cursor by placing the .
mouse cursor in the correct position
and clicking the left mouse button.

3. For text positions off the leraen

. use the drag bar or the up/down
\ arrows on the right side.of the
- Bcreen and then use the mouse
poinr.er to get the exact location.
Entering text.
When the cux:uor is placed in t:he desired
- location text is entered by typi.nq on the
keyboard.

One thing tTo remember about texc editors

is -
do not press Return (or Enter) o

except at the end of a paragraph. When
text reaches the end of a screen line it
wraps automatically to the next line.- 73

ting text.
Text may be deleted by using the Del(ete)
key to erase text under the cursot and’ to
the right of the cursor. R

The Backspace key deletes text: to :he
left of the cursor.
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' There are other editing methods, but
these will do for this exercise.

Do This
1.” Place the cursor on the line below the end of
\'J'Le text. -

2. Add the iollcwinq text to the end of the file

Solar Cells are used on most auteli.lteu
and space vehicles..They provide prime
power, or charge on-board batteries. One
poui.bls upnce pxuject that has received

lnulli.ta. It vou;ld have a huge array of
lolnz cells to cqllect the sun’s energy.
. energy would then be sent to the
N ¢ emh using a microWave beam. ’

Make sure that the Return key is pressed after
all text is entatsd (e. after beam.).

w
This Should Happen —

The cursor should end up on the 1ina
4 - below t:he last text llne |

401
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Save the New File

Do This

1. After the changes are complete, select Save
from the project menu.

Project

Load

Print

Save

Clear text
Clear paste
Exit

This Will Happen

This will result in this window on the
screen

2. Select the File box and type
NewFile

(or any name you wish) and then



3.

Desktop Publishing
Technology Learning Activity 1
Select
ox

. to save the file.

403
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Exit to the Deik'l.'op

Do This
1. Select ’‘Exit’ from the ’Project’ menu.
Project
Loa
Print
Save
Clear text ,

Clear paste
Exit

y & ) ©
s v
This Will Happen ] :

Control will be returned to the page

layout program..
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Create a Page

1. Select Page Create s
Do This
a. Select. ‘Create’ from the ’‘Page’ menu.
Page
Create
Save
Delete
Load
Current
. Default
Thie Will Happen

A window will appear on the -screen
'ui.mi.ln(x: to the one on page .

) Do 2’}‘! B .
b.. Select I

OK

ZThie Will Happen

The new page will be created.

This will result in a white block, .
ng a page, ng on the

screen.

The picture is on the next page.

¢

405
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Information: Please Read

Page layout aids are turned on by
selecting with the left mouse button.
When they are on, they are the same
colour as the page.

Page Layout Aids and Box Tools are shown
in this Diagram.
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2. Set the Page Layout Aids.

Do_This ’ v
a. Make these -settings.

i. Turn Grid off.

-

ii. ‘Turn Snap on.

Information: Please
- This snaps the top left corner
of each box that is created to
the closest grid intersection.
This is an aid in text
.~ alignment.
iii. * Turn Ruler on.

iv. Turn Hdrgins -on.

V. Turn BoxOutline on.

3... Select magnification.
" ~

e ad

' There are th;:ae sizes of mgni.ficution
avau.ab!.e, small, medium, and large.

« Text can only be read in the largest size, und
thm: will be necessary at a later stage.

E .

Do _This ‘ |

a. sa).ect the hagnify option until the .
medium size page appeau.

mu_m.mmn

At this point the page ahonld have two
‘text boxes (columnu) uhwing.

3z 8




4. Placing Text in the Boxes.

Do_This )
a. Select the Write (pencil) tool.
b. Point into r.;a left text box and
click the left mouse button

This Will Happen

.’rexr. from the text editor will flow into
the box.

5. Getting Text into the Second Box.
.
z i y ’
Information: Please Read

- P
-The second box must be lifked to the
first in order for text to flow into it.

Do _This .
a. Click on the left text box to make sure
that it is highlighted.
BATAY Select .

The box link tool

by clicking on it with the left mouse
button. .

c. Move the new pointer over the rith: text
box and make sure that the top left
corner of the pointer is.in the box.

¢+ de Click the left mouse button,
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This Will Happen

Notice that text flows into the right
text box.

— 6. Moving Around on the Page

Information: Please Read

.The Page position window shows a page
colored block inside a rectangle. The
colored block represents the portion of
the page that is visible on the screen.
Low magnification shows the block. the
same size as the rectangle. Medium .and/
high magnification show blocks smaller
than the rectnngle. .

To'move around on the page in medium or
high magnification select the block and
move it around in the rectangle with the
mouse. A différent pottion of the page
will appear on the screen.

\

. “

7. Setting Magnification Level

Mi:y
a. Select )
. High magnification
b. Move the screen view around with the page

positioner and read the page.
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b5ave the Project .

Information: Please Read

This saves a copy of the page layout as a
project file.

The project file is entirely different
from the text file saved earlier. The
text file cannot be loaded directly 'into
the page layout part of the program, and
the page layout file (project) cannot be
loaded into the text editor.

=, — Selecting Save As...

This selection is used when
saving a file for the first
/. time. After it is saved, the
name of the file appears at the
top of the screen. The next
time you save, just select

Save
and the old file will be -
- replaced with thé updated one.

e a

1. # save the New Project File

Do This )
a. Select Save As... from the Project
menu.
Project
. Hew
; Open
* » Save
Save As...

Quit
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This Will Happen

This window will appear on the screen.

[T "[5]
Trashcan <DIRY o

1

Do This

b. Type the name of the project into the
file box and select

OK

This Will Happen

The project file will be saved.
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Printing the Page

Information: P . d

This operation puts a copy of the page
onto paper. In this exercise a dot matrix
printer is used,

The page is printed as a graphic screen

dump. It does not use the built in

character fonts ofi the printer.
. v .

, Do This

1. Before beginninj, set the paper so that the
: page seperation. perforations are just above
the print head of the printer.

.2.:.-MakKe sure that the printer ‘on line’ light is
on. » . “

3.. Print :’h:a Page -

- Do This .
a. Select Press Current Page from the M =
Department menu . .
« Department . LIS
E * Text Editor «
o Graphic Editor . -
Press
current page - \ -
entire document . e
This Will Happen

N & . )
E ) This window will appear on the A)c;QQn

Scale to fit Pizel ‘image
¢ ” : P page size . (no scaling)
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Do This £
\ b. Select
i Scale to fit
- page size \
-~ This Will Happen N '

This window will appear
pe
Set paper to top of form

-, . : Ho Yes
Do This -
i . c.  select .
Yes -
‘
This Will Happen
There will be a pause and then the page
will print.
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Exiting the Program

I3
When done exit the program.

Do This
1. Select Quit from the Project menu *
Project :
New
Open
Save 4
Save As...
Quit
This Will Happen
Thk.s will cause the computer to exit the *
program. 2 LT
Do This
- 1 Remove the disks from the computer, and turn

off the power.

3.

Turn in the completed page to the instructor.
"
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Task Analysis: Desktop Publishing TLA 2 as

L Save Project |
~
[ Print Project ]
| Edit Page Layout ] ' [

Croate T6xt

Use Text Editor Use Graphic

:

[ ~ Load Previous Project ] 2

[ 7 Run Program |

[ Toad Program PageSetter )

. . e

[ Turn On Power To System ]
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N

General Objective .

will use a

files.

Specific/Objectives

Ea
two

i)uhliahing package to
create page layouts using text files and graphics

student willi perform the folluwi.ng within a
iod

our t.

1. Load a previously c:anted PageSetter
project file

2. Resize the existing text bcxes.

3. Unlink the existing.text boxes.

- 4. Create new text boxes.

5. Link all text boxes in the correct
sequence.

6. Add Titles using QuickText boxes. .

7. Create graphic boxes.

8. Open the Graphic Editor.

9. Load a graphic 1mage. N

10. Clip the image.

11. Exit the Grnphit: Editor.

12, Paste the image into the graphic box.

13. save new' project file, print page and exit

using procedure learned in TLA 1. .

Eqn.l.psnt Supplied

1 -Amiga computer

1 PageSetter Program Disk
1 program data di k -
1 printer

}

Inlt.nwtimul Materials Snpplled

Inutnctiona]. packuga inc ludinq
of

ons for leting activ1~
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Instructions

1.. Note that if you are required to do something
the following prompt will appears

Do _This

2. When sombthing is suppoued to happen this
prompt will be on the p

‘This Will Happen
)

3. Please read all information foll

prompt.
Fe Info;
2

since it contains information vital to
unders ng the on o

18
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tion - i
The Pagesetter Program
on of the Prog

This program is used to create page layom:s.
Pages“consist of text and graphic images or «
pictures. The program simulates a desktop.
Pages can be placed on the desktop by
’creating’ them Text an s can be placed
on the pages by crea cing ‘boxes’ on the pages,
and then plncing the text or grnphics in them.

Global parameters can be set for the pages, so
that each page created will be the same size,

- -and have the same margins (nothing placed

outside the,margins will print when the page
is printed).

' .Global parameters can be set for the boxes.

Some of the box paraheters are: the same kind
and size of characters, the same frame around
the box, the same text upncinq ux‘ kerning”
(distance
words), and the same leading (discance between
lines of text). Margins set for boxes alter
the distance, from the edge of the ‘box to the
text, and aré therefore different from page
margins. Text boxes may be set to have text
aligned on the left margin, on the 'right- .
margin, on both s Or

the margins.

In nddit.lon a page or a box can ba ‘sélected at
the parameters for that page or
box chunged.

Text boxes may be linked together so that text
flows from one to the next. automatically.

Graphic images may be moved\ around within' a
box and cro by changing the size of the
box so that ly part of the picture shows
through.

.

Boxes may be mdved around on the, page and off

‘tha page and placed onto the deskt p
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rartboard’. From there thay may be moved onto .
another page. -

Pages may have one of three levels of
magnification. The smallest shows the entire
page &t\cne time, medium shows about three
quarters\of the page, and high magnification
shows abdut 1 sixteenth of a page. Hig!
magnification is the only one that is allows
all text sizés to be read.

There are a number of page layout aids. They
aret 3 »
1. a grid for alignmen kK
2. a grid snap which ﬁ:zceu the top left
coxrner 3: a box to go to grid - .
1 .

intersections

3. a ruler to show dimensions in inches
. or picas e
*. 4. page margin outlines Fl

5. box outlines to show the edgau of s
boxes that have no visible frames and to .
show the currently ‘active’ box (the. one

-~ being worked on).

Creating Text and Pictures

Text may be created three ways:
1. With a Quick text option for up to 99\
characters
2. Wigh the Text Edjtor
3. By using the Text Editor to bring in a
text file created in another
wordprocessing program. .
Grnphic images may be created two ways: ~
. With the Graphic Editor s
2 By using the Graphic !dj.tox: to import
a picture from a painting program.

Input Devices

mouse. The mouse (Diagram 1)
The right button is always u
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‘

items from a menu located across the top of
* the screen. The left button is used for *
everything else.

anized

Refer to the PageSetter Function Analysis (Appendix
A) for a the followlng ‘breakdown of the prog'ram.

1. start with ’'Desktop Environment’ at the top of . “
the diagram and work downward. o

‘Desktop Environment’ refers to the picture of
a desktop that appears.on the screen when the
program is.run.
: -

2. The screen has three logical parts: L
a. the ’‘Menu’ across the top of the screen
b. .the ‘Garbage Can!-in the bottom left corner
of the screen, and
c. the “Desktop Tools’ on the rigm: side of
t:he screen. )

a. Menu .

i. When the mouse pointer is moved. to the
top of the screen and the right mouse ,
button is

pressed down and held down

this menu appears

Project Department At:bon:d Puqe Box P:efatences
\ ii. Moving the mouse pointer over one of
] these, Department, for example, will-+

cause a submenu to drop down. In this
case you will get

5 s Text mto:
, Graphic Bditor
i . ‘Press
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iii. Moving the mouse pointer down through the

i.

ii.

list will cause each item in the list to
be highlighted as the pointer ‘passes over
it. If the right mouse button is released
on any submenu item then that item is
selected.

iv. Sometimes.there is a list of items
attached to a submenu item. This list
drops down when the pointer passes over a
submenu item. In the previous example,
Press has a list of options attached to
it. Moving the pointer down to Press

(with the right button still depressed)
will result in this

it
Text Editor
Graphic Editor
Press
; current page
~ entire document

In this case releasing the button on
'Press’ will have no effect. It must be
moved to one of the Press sub-items and
released to make a Press selection.

S

Gnrbage Can

The G&rbage Can, which appears on the
computer screen as a picture or icon in
the lower left corner of ‘the screen, is
used to.dispose of unwanted boxes.

Items (box®s) to be disposed of are '

selected by moving the mouse pointer over

them and the left mouse button ¢

is clicked and held down _

until the operation is complete.

iii. The pointer will change into a hand after ,

the button is held for a short time.
Moving the hand over the garbage can will




e.

i.
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drag the box over the garbage. Releasing
the mouse button ‘throws the box into the
trash’. It cannot.be recovered.

Desktop Tools .
In the right margin of the screen are a
number of icons representing Tools. Some
of these tools are used to create and
manipulate the text and graphic boxes.
The others: are' used to turn on and utf
the page layout aids.

« Page Layout Aids
Page layout aids are:
Box outlines on/off

423

Page mgins outline on/off

Gx:id on/off

Grid snap on/off -

Ruler on/off .
gnify

Box 'Tools
Box tools are;: ~
Creat box
Create Quicktext (up to 99
characters directly into a box)
Write text into the box from
v ~Text Editor
Edit box contents
% Paint graphics into box from Graphic
Editor
Mop contents of box (erase)
Link text bdxes
Unlink text boxes
Next box (jump to next linked box)’
*"  Previous box (jump to previous - box)
Graphic adjust (move a picture in
the box) ¢
Box to front: (moves a box in front
of other boxes)
Box to.back (moves a box behind
other boxes)

[

/ -
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Loading the Program

Information: Please Read
This activity uses the project file that
was saved in TLA 1.

Use the procedures in TLA 1 to load and
run the program.

R Load and Run the Program

[
s N ]
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Loading The Project

Information: Please Read
This is the Project menu
Project

New
Open
Save
Save As...
Rename

About
Quit

Do This

1. Select Open from the Project menu.

This Will Happen

This window will appear

425
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Information:

The file that is currently selecﬁed is

the one that has the band acros

Use the arrows to the right of the Eues
. to scroll up and down.

Do Z!QH
2. Scroll down the list of files and select

(click the pointer on)
pal

or the name that you used to save the
project in TLA 1

This Will Happen )
The name psl will appear in the file box
at the bottom

Do _This
3. select
Y
oK
This Will Happen

' The project ;1111 be loaded.

Infomgi on: Please Read

S
Note that it will be loaded in the

» magnification that was last used before
the project was saved.
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Editing the Project (How to)

Information: Please Read

In order to add a picture and titles to
the page, the text boxes must be resized
and new boxes adde:

Box links will have to be \broken and new
ones made.

A new page layout will be crsaced u.mllu:

Solu; Energy
1

to this picture.

How to Edit Boxes
Resizing the Boxes.

Boxes are resized by pointing to the
lower right corner of the| box and
holding down ths left button.

The pointer turns into a hook which

‘grabs the corner of the bo: ' box.

The box is then dragged out or in to
~ the new size by moving the hook.

As'the 'box is resized a set of

= . coordinates appear in the top right
coxner of the ‘screen. They show the
width and haj.ght of f.ha x being
resized. :
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when the correct size is reached,
release the button.
Moving the Boxes.

Boxes are moved by placing the .
pointer inside the box borders and
holding the left button down.

The pointer turns into a hand.
Dragging the hand moves the box
around the screen.

When the button is released, the box
stays in that position.
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Edit the Program ~
1. , Set Magnification
o
h Do This
a. Set Magnification on
Low
: This Will Happen
: The screen will change to the new °
magnification.
2. Resize Box e
¢ . o <
‘ . Information: Please Read v . S
3 ¥ It may be necessary to change’ -
5 - magnification and reposition the page
several times while performing this

* . operation.

a. -Start in low magnification.

£ : {. Hook the bottom ri.ghc corner of t:he i
- left text box. [

. . ii. Resize it to 3.000.by 4.000 so that
B [} X the bottom of the box is at

5 1/4 inches
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§

This Will Happen

The top of the box should be at the top
page margin of

1.25 inches

iii. Resize the right hand text box to
exactly the same size as the left text
box.

3. Move Text Boxes

fo)

Do This
a.

.b.

The next step’is to-move the boxes to
make room for the picture and the t:u:le.

Boxes are moved by placing the pointet in
the box, holding down the left putton
until the pointer turns into a hand, and
still holding down the button, drngginq
the box to the new location.

Note thnr. foi this nctivity, ).'ha side

borders of the box should be on:the paqe
column margins (dashed lines).

Select the left box -
Move the box so thnt the top border of

“the box is at

2 1/4 inches

430
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This Will Happen
) The bottom of the box should be at
6 1/4 inches
If it is not, resize.

!

Do This !
Cc. Re;mat this operation for the right text
box. 4

This Will Happen
The riqht text box should be uligned with
the left text box.

Information: Please Read
- .You may notice that the right bottom
corner of the right side text box has a
small square attached. This shows that
there ig more text than can fit in the
box.

New boxes must be created to hold the
text.

4. ' Create New Text Boxes

A new box will be created in both of the
text columns shown on the screen.
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Do _This
a. Select the

Text box tool

This Will Happen

The pointer will be replaced with a set
of crosshairs.

Do This
b. Move the crosshairs to the left page
margin at 2
*8 3/8 inches
down the ruler.
. ¥ v
c. Hold down \the left mouse button and drag

the crosshairs down and to the right to
create a box with dimensions
/

3.000 by 1.375 (1 3/8)

This Will Happen

This will result in the bottom right of
the box aligning with the bottom margin
and the middle margin.

d. Repeat this operation and place a new
text box of the same size and in the same -
relative position'in the second column.
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5. Unlink Text Boxes

Do This
a. Select the top left text box by clicking
in it with the left button.
b. Select the
Unlink tool
on the right of the screen.

c. Click the unlink tool into the top right .
text box. :

" This breaks the link between the two text o
boxes.

6. Link Text Boxes

Do This
a. Click into the top left text box to . -
select it.

b. -~ Select -the
- Link tool £
from the box tools.

y c. Click the link tool. into the bottom left .,
text box ) a
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This Will Happen-
This will link the two boxes and will

select the bottom left box so that it is
highlighted.

Do This

«d. Select the Link tool again and click into
the top right text box.

. ' The  top right box will be highlighted.
R )
Do_This /

e. Select the Link tool one more time and
click into the bottom right text box.

This Will Happen . \

All text boxes are now linked and each
~should be filled with text.

7. _Create a Title

W
A new text box must be added for the

title. The. QuickText tool will be used to
enter the title.

434
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a. Set New Box Defaults
i. Select Default from the Box menu

3 agox

Current
Default

ii. sSet the following parameters

. Text aligmment 3 Centered
‘ Font z mPica "
Font size : 40 ! |
: Single wide line | ]

o e
style H Top and Bottom:

b. . Create the Title Box

v
Do This |
& i. Use the same box tool selection [
process as before. o
i, Place the crosshairs at .
1.250 by 1.250
or the top left page margin.
iil. Create a new text box with g
measurements
N A 7.000 by 0.750 .
t
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Happen

The right bottom corner of the box will
be at position

7.25 by 2.00

8. Entering the Title

Do This
a. Select the QuickText Tool N
! This box appears on the screen
Entér text |
¥ ’ Erase Cancel - OK
Do This *

b Click in the box and enter the f¢llowing
text
v . Solar Energy -
{s) O ease Read

To place the text on the page do one of
the following

d ’ .i. Press

Return

or
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ii. select
»
OK

The text will then be placed in the box
and the #itle is completed.

Place the text on the page.

]
9. Creating a Picture

Infm&ms..m_n.wi

Pictures mny be added by creating a box
to place them in.

The OGraphic Editor is then used to crenr.s(
. a picture. i

Alternately a picture may be loaded into
the Graphic Editor from another drawing
program. ~

When the picture is into the editor it
must be Clipped to add to the page,

P

a. Create the Graphic Box

i. Salect the Box . Default and make the
following changes

Border size e Single parrow

n
Border position - Complete frame
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ii. Using the same procedure as before,
create a box with dimensions

7.000 by 1.625 (1 5/8)

is Will Happen

The top left corner of the box will be at
6 3/8 dinches down the left page margin.

The bottom right corner of the box will

be 8.00 inches down the right page
margin.

b. Use the Graphic Editor

Do This
) i.  Open the Graphic Editor
Select G:uphic Editor from the
Department menu

t
Text Editor
Graphic Editor
Press

This Will Happen

A screen will uppaar with this box a: the
bottom left side

Informat o Rea:

Note the position of the Frame tool.

c. Load the Graphic Image
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Bo This
1. Select Load from the Project menu.
8 Wil °
The file window will appear on the
screen.
Do This
ii. Scroll down throught the list until
*  solarcarl appears.
* .
iii. select
“ solarcarl . ) .
- solarcarl will appear in the file:box.
Do_This
iv. Select
OK
This Will Happen
The picture will be loaded. N
d. Frame the Picture ?
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Do_This
i. From the box at the bottom left of
the screen, select the
Frame tool
n: tion: Please
Use the tool as you would the ng tool
i from the desktop.

Do _This .
Akl {

ii. starting'at the left side of the
screen and about one third the way

. \ down

80 that the frame is halfway down
between the car and the bottom of
the screen and is at the right side
of the screen.

draw a box around the car
.

e. Clip the Picture
Do This
i. Select Clip Scale 514 from the
Frame menu
' g Frame
3 Clip .
Scale 5:4
Scale 1:1
. This Will Happen

This will clip the po;:ﬂ.on of the pl.ctu;:s

440
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that mia just framed. It is saved in a
special memory location called the
clipboard. |

£. Exit the Graphic Editor

—
Do This
i. Select Exit from the Project menu ,
Project ) 4
Load '
Save
Save as
Clear
Exit
This Will Happen

. This will return you to the desktop.
;10. Pasting the Picture into the Page’

Information: Please Read
The picture must now be pasted into the
box created earliexr.

a Select Paint Tool

o~ s -
Do This ’
i. Select the paint tool from the -tools .
at the right. B
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This Will Happen §

The pointer will change into a
paintbrush.

b. Paste the Picture on the Page
.

i. Place the brush into khe graphin: box
and click the left button.

This Will Haj '

The picture will appear in the box.
" ~

c. Centering the picture in the Box

i. Center the- picture using the Graphic
A adjust arrows at the bottom right
* corner of the screen.

11. Add a Title to the Picture

2
Do This
a. Select Page Default and set these
parameters X
Top Margin 0.05
Border size Tone

Font Diamond
FPont size . 12°
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b. Select the Box create tool and credte )
a box with dimensions .
1.500 by 0.625 '

at the bottom left corner of the
picture.

c. Select the QuickText tool

i. Erase the text in the box that ‘
appears. 1

ii. Click in the box and enter the
following .

Solar Car » B
iii. Select
OK
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Save the Project Pile

Information: Please Read
This project was saved before, so it can
now be saved by using Save from the
Project menu

Project
New

The file will be saved with the same name
and will overwrite the old file oh the
" disk.

1. Save the project

LI
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Print the Project | . .
Information: Please Read
A}

The page may now be printed using the

same procedure as in TLA 1 by selecting

Press - current page from the Department -

menu. -

Make sure to set the paper as before and

respond properly to the prompts on the

computer screen.
Do _This
1. Print the Project ™~

! -~ .
. .
- 5
.
i
.
' .
. I B
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Quit the Program

Do _This

1. When You are satisfied with the results, Quit
the program afd pass in the page to the
instructor.

2.  Shut down all equipment.
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