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INTRODUCTION

' 'Egmpﬁféﬁi are amonog ghe most innovative technologies to
affect %ngiety in the 20th century. This can also be said
for theiﬁie¥fectfaﬁ edugatian because in the coming decade,
computers will provide opportunities for student learning
and institutional management in ways that cannot be imagined
at the présent time (O‘Banion, 1987).

! The current group of students will socon take their
place in éu% tecﬁn;]sgical society and, as such, computer
literacy wii]'becnhe a high expectation for all of them
(Cepica, et al, 1?85}.V This is especially true for students
of té:hﬁglpgy bétéuge they will be expected to operate or
moni tor the operation of high tech equipment most of which
is controlled by computers.

When perséﬁai computers were introduced eight years ago,
educators were among the first to realize their potential.
E,Eince then in-school uses and features have multiplied
(0‘Banion, 1987). Industrial technology educators have been
on the ggttingleége of microcomputer use by integrating them
into all areas of study. The cémputEF currently enjoyrs
widespread use in technology education in such areas as

computer aided drafting and design, computer aided
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manufacturing, campgfeﬁ numerical untr=ol, robotics,
campufeﬁ-graphi:s anﬁ telecommuniction—= to cite only a few.

With the developing pre—eminens of the computer in new
te;hnﬁingy as noted above and the fict —kthat technoeloegy is
ﬂuﬁ’diiiipiinég we should be the luder=s in the use of
computers both as the means of inshuct:3i on and as content to
teach. The potential for the use o mic=rocomputers in the
actusl teaching-learning process inteckynology education
seems virtually boundliess (LaPorte, |98~=).

Industrial technology educatos in  the State of Idaho

are very aware of the necessity tohhtecgrate computer
technolagy iﬁt; their curriculum. Miny.= in fact, have and

ore continue to do so each »ear. lwew=er, no concerted

m
effort has been made to determine th ex=tent that these
educators have made use of the compter, their in—-service

training needs or the status of existingm hardware and
sof tware.

In the last few rears several studi es (Clayton, 1980;
Tucher; 1981 and Kaufman, 1982) hawbee m conductecd in the
State dealing with computer use inte p ublic schoois.
However, none of these have incluaﬂthe field of industrial
technology and to date the statue ofmic=—ocomputer use by
these teachers is not Known.

This study was desianed ta»fiﬂtha@t void and to supply

teacher educators and administratorivwi tBa the necessary

2




information upon which to design preservice and i m—servi

n

e

W

curricula. The .information reported will cerve &= a base

from which meaningful decisions can be made and upoan which

futures studies can build upon.

The purpose of this study was to determine the status
of microcomputer use by industrial technology teachers in
Idaho public schools. A1l junior and senior nigh =school
teachers were mailed a research questionnaiire.

The following questione served as a bases for the

conduct of the study.
1. How many and what Kind of micros are currently
available for use in the industrial technol ogy

program?
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this specific use in the future?

3. What Kind of software is in use and what kKind is
desired for the future?

4. What kind of microcomputer in-service training is
needed?

S. What is the general use of computers in industrial

technology programs?




METHODS AND PRUCEDURES

OQusserview of the Situdy

This project was conducted in two phases. The first
phaase involved a brief review of literature, deveiopment of
anei pilot testing of the questionnaire. The second phase
ine=1luded the mailing ﬁ%‘ the questionnaire, collection,

an==lyrsis and reporting of the data.

Poroulation and Survey Instrument

The population for the study included all junior and
Serm ior high school industrial technology teachers in Idaho.
Teamchers were mailed a copy of the questionnaire and a cover
let=—ter explaining the nature of the study. ATl were asked

to return the completed instrument two weeks after it was

—
(]

h hers nct returning the instrument were

Il

se tea

mai Yed.

)]

mai 1led a second cie approximately two week after the first

mai Ting.

Dat & Collection and éAnalysis

==X

All data was collected by questionnaire (See appendixy
uti 1 Sziﬁg a varjety of reporting formats. Fill=in

infeormation was requested in Parts I and III with Part I1

iy




requiring tEae selection of a numbr on a= Like?t-ﬂtrpe sc=xle.
All data wass compiied and reportdin ta—bulr format.

Ti:e an=sxlrsis of data includu the ¢ omptat® on of a
percentage %cur&é_, Eépnrted for eath éntr@}* - Alisting of all
fill=in infcormation was tabulatedand re—,;éﬂéd =s receje=ed,

| A discimssion of all data basd on t—abuited informae tion
is reported in the next section. Based si:nﬁ tﬁiég
rezaﬁir,ﬁe:ﬁdati ons are preésented andcafnp]egtéthe r~esearch

study.,

PART I — PRESENTATION AND DISCUSSIEIN (F THRE DATA

Information

Demographic

A total of 209 industrial -'t-schnmagbef toache 5 were
mailed the f irst round. of qﬁéétiﬁnnairesﬁ 0f theose mailee=d
90 (44%) wer=e returned. Approximitely tw=so weks later a
second rounc maé mailed with 38 8 ret=urnd. Total
quetionnaire= returned numbered ior (&1%) repeesentinces
approximatel= two-thirds of the tuchers.

A frequency distribution of tichers=. responcding to #Ehe

questionnaire is illustrated in Tile 1.



TABLE :

Freqﬁenéy Distribution of Teachers Responding

to the Survey Instrument

Teachers 209 20 (449> 38 (184> 128 (4817

The totail number of districts included in the survey was
107. Of that number &1 (57X%) returned the questionnaire.
TABLE 1A
Responding Districts

e e e e e

R N R R S R e N S S T e e e e e e e e i e = =

Total # of Districts # of Districts

in State Responding

107 &1 (9740
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rcomputers in IT Program

Present Status of Mico

1. Inventory

This section of the study determined what Kinds of
microcomputers, by Eﬁand name, were ir use, how many of each
and the number planned for purchase in the following yeér.
Brand names were grouped into families, i.e. IBM family,
Apple family Etc: for easy of data reporting.

The total number of computers reported in use by
industrial technology teachers was 257 with 117 planned for

the near future. It appears that there will be over a 50x

increase in the use of micres in the next vear if teachers
are allowed to purchase the equipment desired.

Table 2 Sh@@s the Fegults;é¥ the data compilation with
the bulk of computers in use belonging to the Apple family.
The data suggested a strong trend for teachers to remain
with this brand nsme of computer perhaps because of Enst,

support and a large amount of educational software available

for this brand.




Table 2

Status of Microcomputers EQFFEﬁtly'iﬁ Use in IT Programs

= S — T T T}

Tvpe of Micro Numbrer of Number Planned
7 Computer Existing Micros for Next Year

Apple I1 family
or other compatible 151 (594 44 (384>

Apple LISA or

Macintosh family 23 (945 37 (324
Commodore family ' 37 (14%) 2 (84)

IBM family inel,
PC, XT, PC Jr.,
or compatibles 26 C10W) 24 ¢20%)

Radio Shack type 7 (30 3 (20

Other brands 13 (54> g QA

The data further suggested that teachers are looking at
the IBM family of micros with an eye towards the future.

of micros planned is not large but there is a

m
]

rc
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trend for growth in this area.
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The data reported suggests that teach
iﬁteréstedviﬁ_integﬁating compuers into the study of

 indﬁ§tPia1 technology. This should prove a healthy sign as
fthé field moves from traditional industrial arts to the

5tud?vé¥,high technology and its reliance on computers.
2. Computer Location

In quering the teachers about a specific location for
hausfné computers, most indicated either a designated Enam
as a éﬁmpgtér lab or the industria)l technology 1ab.

VLEregumahlk, snmé teachers understood the questions to be the:

_same, i.c. those checking a designated lab intended this to

1]

alsoc mean the lab was in the industrial technology facility.

Table 3 shows a:partial listing of computer locations.




TABLE 3

Location of Computers

L@:étlnn Numberpr

A Designated Room as a

Computer Lab 39 (294
Traﬁgparted from Room

to Room as a Mobile Unit 11 ¢9%)
Faculty Office 11 C9%)
Industrial Teeh. Lab 33 (27%)
Othar Area 32 ¢26%)

ymong the other areas reported were such places as; the
main office, library, drawing rocom, chemistry 1lab,
composition lab, typing room, math and science

rooms.

The data suggested that approximately 754 of the
computers were housed in a facility directly access
the

industrial technology teachers. In some cases, such as
where the computers were located in math and science rooms,

the opportunity for interaction among technoulogy students




and their counterparts in other areas would be facilitated.
2. Computer Software

In this portion of the survey, teachers were asked
which area(s) of software were available to them or that

they would have liked to have access too. The respondents

were given a listing of areas and asked to check software

Table 4 graphically illustrates computer software which

was available for teacher use. Also shown is software which

teachers indicated they would like to have for use in the

classroom or lab.

13




TABLE 4

Computer Software

Subject Area Availabile Like ta Have
Drafting/CAD 48 (387 42 (33%)
Manufacturing/CaM 2 (2 48 (3870
Graphic Arts 21 <1870 35 (2774
Construction g8 (&0 51 (402
Woodworking ¥ (75 538 (41X
Metals 4 (3 37 (2920
Robotics 4 (34 54 (420
Others _ 17 (137
The areas of drafting and graphic arts emerged as

having the most software available. This suggests that
since CAD software has been available for some time it was
also one of the first areas where computers were utilized by
teachers to enhance instruction

In terms of desired software, almost all areas were
indicated with robotics, construction/woodworking and

manufacturing being in high demand. Also in demand, was the

12
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area of drafting/CAD but not as high as the others possibly
because this was one of the first areas to utilize computer

software and a grzat deal of it is available and in use by

4. Software Programs Currently in Use

to list the computer programs they

[11]
[}

Teachers were ask
used in order of most frequently used. Again, as indicated
in the previous section, CAD and graphic arts progroms were
mentioned the most frequently. Table 5 shows a listing of

programs reported.

15




TABLE S

Software Programs Currently in Use

Program Name # of Times
Listed by Teachers
Print Shop 1S
CADD Draw 10
MATCCAD 8
AutoCad S
Word Star i
AuteSke tch 1
Grade Manager 1
Ace Writer 1
Word Perfect 1
Super writer i
Super Calc 3 1
Wood Shop Safety 1
RoboCab 1
CNC-Radio Shack i

The trend seen from this data is that teachers are

[11]

interested in a mix of software applications. Clearly, the

14
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preference is for technical applications but wordprocessing
seems to also be of strong interest.

This item was not answered by many of the teachers so an
exhaustive listing of software is not available. Many of
the respondents did not seem to Know the difference between
a program name and the publisher so a duplication of data

occured in sSome cases.

PART II - NEEDS IN TRAINING AND EGUIPMENT

This section of the survey dealt with those items that
teachers felt were important in terms of inservice and
computer hardware needs. Specifically, teachers were asked
to identify the factors they fé]t-§i§ﬁificaﬁt1? limited the
extent to which they were able to introduce computer
instruction. |

A Likert—-type scale was used to collect the data and is

reported graphically in Table &.



TABLE &

Training Needs and Equipment

Least Most
Inservice/Equip-. Significant Significant
i 2 3 4 5

dvailability of

Equipment (8% 7(34)  13C124) 14C134) S2(5%4

Availability of

Proper Software 11¢10%)  9(8X) 21{204) 17¢18%) 2B(U84)

Lack of Inservice

Training 13C124) 13¢12%) 25(24X) 18C17%) 3230(29%)

Lack of Printed

Instructions 15¢144) 2i(20%4) 2524 11¢10X) 2120

Computer

sackground 21 (2070 12C11%4) 22¢217%4) 17(184) 24¢234)

Funding 444> 2¢270 GCE4)D 10¢%) 79754

above data shows that the factors most significantly

=
e
[0/

1&
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limiting the extent to which instructors are a to

o

1

ntroduce computer instruction were funding and availability

pus 1

of equipment. The lack of available or applicable software

was also a limiting factor.

PART III - GENERAL USE OF COMPUTERS

This section was concerned with information regarding
the use of computers. Teachers were asked to respond to
questions regarding subject area utilization of the
computer, how students were introduced to computers and

whe ther there were sufficient numbers of computers.

1. Computer Instruction as Part of a Subject Area

The first question asked teachers if computer
instruction was offered as part of a subject area in the
industrial technology program. Of those reporting, 88 (59X)
said it was not and 47 (41%) said it was.

The question also asked feaﬁherg to identify the subject
area in which computers were utilized. Almost all areas
were cited with most being used in either drafting or
construction technology. A comprehensive listing is

illustrated in Table 7.

17



TABLE 7

Subject Areas Which Utilize Computers
=

Drafting - CAD Math
Construction Technology Ag Records
Communications Woods
Graphic arts Metal Fabrication
General Industrial arts Robotics
Electronics CNC

2. Introduction of the Computer to Students

This questionnaire item asked teachers to indicate the

3
o

mannrer in which their students were introduced to the

computer. Table 8 shows a description of responses.

[
w

20




TABLE 8
Introduction of Computer to Students

Method of Introduction # of Teacher Responses
Part of the Course

Work 37 (30¥)
Individualized Work 30 (255
-Brief Demonstration

by the Instructor 22 (18¥%)
Academic Program 16 (13

Other 17 (14

Most teachers elected to introduce students to computers
br either integrating them into existing course work or
individualized work assignments. As can also be seen,

computers were used in brief demonstrations by teachers
3. Availability of Computers for Instruction

A final survey item was a question asking teachers if

21



their were sufficient numbers of computers available to meet
the needs of students. Teacher response showed that only 19
(184> believed there were enough computers and 84 (82¥) said

there was an insufficient number.

IMPLICATIONS OF THE STUDY

It is difficult to divide "implications" into separate sets
of conclusions and recommendations related directly to the five
purposes and objectives cited on page 3, as some are closely
related. The authors, therefore, chose to group several
toge ther.

Question 1. How many and what Kind of micros are

currently» available for use in the
industrial technology programs (of Idaho)?

Question 2. How many and what kKind of micros are

planned for this specific use in the
future?

There is little doubt that industrial technology teachers
are aware, or are becoming aware, of the importance of computers
for use in their classrooms and laboratories. This is indicated
by the numbers of computers already in use, and the numbers
indicating desire to obtain computers.

Many factors affect choice of computers purchased: recom-
mendati;né of "experts", cost, available software, reputation,
and service record, to name a few.

Some related facts are important in seeking to interpret the

20
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findings of this study. First, the majority of computers

Nty

reported (48 percent) are from the Apple family. Apple has long

omputers. Cost has been low, and

fal

supported school use of
quality is high. Add-ons are reasonably prizced. An immense
catalog of software (much of which is inexpensive or in the
public domain? is available. The newest version of the apple 11
series of computers (the GS) continues to allow use of virtually
all previously developed software while offering expanded or new
features. There is little doubt that the ratio of value for
money» spent on Apple is high, and the company continues to focus
on service to education.

The second greatest group of computers ¢(IBM types) accounts
for only 10 percent of those in use. Many of these, from our
information, are purchased because of IBM’s reputation in the
business world. There has been little record of service to
schools or of available software for educational use,; although
this is changing.

Availability of lesser—priced "clones" has helped schaols
acquire computers of the IBM type. There are also high—quality

Apple clones now on the marKet. One should always consider the

c
-+

avajlability and cost of service when choosing a computer.
Al though reputable firms do supply service for most of the clones
typically advertised, local service may not be readily available.
Pown time on educational computers can be critical.

High among considerations which should receive priority from

individuals considering purchase of computers for technology edu-

21




cation is adaptability for multiple use,. ndustrixl technology

use computers for the followiny:

W

teacher

# Computer—-assisted instruction, tutoring, and
remediation.

* Development of CAI programs using direct programming
or authoring systems.

¥ Problem~solving and complex calculations.

* Word processing.

* Administrative use and record Keeping.

¥ Dedicated application, such as CAD/CAM.

% Interfacing with technical/sciertific equipment.

¥ Simulation.

¥ Testing and scoring.

*¥ Filing of instructional materials,

Another consideration is the end purpose of computer use in
irstruction. Is the purpose to aid in teaching concepts of com-
puter control and integration in a Yhigh teeh” and infermation
society, to develop general computer literacy and confidence, to
provide instructional support, or to provide specific skill
training for .iob eﬁtﬁy? These questions are vital in decisions
to incorporate computers, in choosing a particular computer, and
for justifyina the cost,

One further consideration is availability of peer support in
instructional applications of computers. Some states have devel~
oped industrial technology computer users”’ groups and clearing-
houses for computer software. A national technology éducatian

information exchange (TYMNET: is available through a computer

22
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modem. @A clearinghouse for computer software is already in place
at the University of Idaho, Oregon State University, and through
ITEA. WVarious users” groups could be developed as interest
develops. It certainly would be advantageous for CAD instructors
e form such a group. Perhaps the same could be said for
instructors of construction technology, transportation tech=
nology, robotics, and manufacturing technology teachers.

Question 3. What kind of software is in use, and what

kKind is desired in the future?

Question 4. What kind of computer inservice training
is needed?

It is not surprising that applications of software and the
titles of software reported re%]eztg "off=the—-shelf" use of com-
monly popular and/or highly advertised materials. TaKen as a
group, the list reflects a general lack of information as *o what
is available, and how it might be applied as an instructional
tool. There s, clearly, a high level of interest, optimism, and
frustration. Teachers, too, must develop confidence in using
this new tool and familiarity with available materials. Off-the-
shelf software is a good way to accomplish this. Some commonly
available software--suci, as SCHOOLHOUSE GRADER, a public domain
electronic grade book which will do the number crunching and
issue class lists and report cards; ROBCAT, a rebot control
simulation; and SCIENCE EXPERIMENTER, a pacKage which teaches
interfacing-—are good examples which can be directly applied.

However, 1ike borrowed lesson plans or learning packages, much




available software does not exactly "fit" an intended use.,
Ideally, instructors could adapt what is available, or
develop their own. In addition to being time-consuming, this

equires some sophistication or programming &bility by users.

=
1]

Time can be. justified. It is necessary for all good planning,
and once invested, usually results in less ti - and effort later.
Programming ability is another matter. Al though a course in
isasic programming can easily be Justified, many teachers are
intimidated by the prospect. It is possibie t¢ let the computer
itself do the programming. This requires use of an "authoring"
program, such éérﬁFPLE SUPERPILOT, which with oniy 20 simple
icmméndg can produce computer-aided instructional programs (Cal)
complete with text, graphics, and sound. Many of the public
domain programs available through the clearinohouse were written
by teghnclggy teachers in professional workshops, using both
simple éragﬁamming and authoring systems.

A conclusion easily drawn is that industrial technology of
Idaho could benefit by a series of short workshops covering the
following:

* Basic computer literacy/familiarity and use skills.

* Seleéting the "right" computer for the jhdustrial
technology program.

#* éuailaéie’sggtwaﬁe and its use in the industrial
technology program.

* Developing your own CAI software, using an authoring
system.




¥ Special computergplicat- ions:
— i;ingi .
- EAaM.
- ROBOTICS.
= INTERFACING for tech-mnical and scientific
applications

It is kKnown that sm such wworkshops havw been offe red, and
that some teachers have sarched® out these and other resources to
gain such training. Itisnot | ikely that suh programs will be
brought directly to thedor of - every individiul at a personally
aduaﬁtageé{ug time. Thewred is -great and inceasing, and is
wor thy i:-f some professiml effomr—t. Such workshops can be
arranged, especially imn nsponse to requests from profess=ional
groups. The six state wationa T schools would appear to be
logical 'jzaz:atiaﬁs; acce sible to most of Idaho’s industrial tech-—
nology teachers. Both th Univer=—sity of Idahoand Idaho State
University would respondio such requests, aswould personnel at
the uaﬁié-us ﬁ@c,ati@nai sthoal & . Professional srganizaticns often
have among their own menmirs pers=sons who can contribute much if
asked. | |

Question 5. What iithe gerxeral use of cmputers iry

industial teckanology programs?

It is safe to conclue that there is a sond case for
support of greater use oicompute=rs in education, especialiy in
industrial technoloay ediation. This is reflected by review of
literature, the level o¥ hnterest— reflected byrespondents, and
reported uses already behy made.

It is also safe to unciude that general use is not what it




should be . A wnber of arguments can be made in support of
greater u—se, C(ompute—rs are a Key resource in the study of
technolog—» andits ap=plications and, as such, belong in instruc=
tional pr=ogram for s=tudents of today and citizens of tomorrow.
Computers €an whance and support instruction and, as such,
belong in eachteache r“s classroom a5 a resource and teaching
tool. Cosmnputers do h ave a great appeal for students and provide
an excelle=nt mtivato=r, making instruction relevant for the world
in which ®the> live, :Computer use is a necessary skill for work
and learn& ng, wich s tudents need now and in the future. Many»
students =are mire sopEhisticated in use of computers than are
their ineBEructirs. Beecause of the close relationship of
computers to tehnoloegy, it is self-evident that there must be
greater ysse inindustem—ial technology classes and that instructors

must becomrae, atleast.. competent users.
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SURVEY OF THE PRESENT STATUS OF COMP
ARTS EDUCATION PROGRAMS IM IDAHD J.

Hespondent Information:

Mame: R I,

School Information:

School name

u
HE &

TER USAGE IN INDUST
SECONDARY SCHO

[w] -—[l‘

Location  ______. IDAHO —— Distriet ____67 (578%)
Number of students in IA program _Low - jf;?ﬂ§§ﬁ”f§fﬂuléégg
I. PRESENT STATUS OF MICROCOMPUTERS IN IA PROGRAM
1. Inventoryvs:
No.of

existing
micros

Type of microcomputer

AFFLE II family

or other compatible 757(59%)

AFFLE LISA or o 7

MACINTOSH family 23(98%)

COMMODORE family 37{155)

IBM family incl,FC,

XT,PC -, or

compatibles 26(70%)

RADIO SHACKE type _7(3%)

Other EBrands 13(5%)
TOTAL _257

2. Computer location

A designated room as
a computer 1lab

Transparted from room
to room as a mobile unit

30

Number planned
for next yvear

44(38%) -

Flease checl:

34029%)

T7(9%)



Faculty office

_1709%) _

Industrial Arts 1lab ;ZﬂE?SiL,

Other area ( Please specifyy_______ = %giiiii__==_=__=ﬁ
Z. Computer Software:

In which of the following areas is software available to vou
o that you would like to have access ta:

Available

48738%)

Subject Area
Drafting/CAD
Manufacturing/CamM

Graphic Arts

QQnEtEU§tian _jgiéiigé
Woodworking _27R)
Metals _A03%)
Robotics ,_icéii_g
Others (Indicate) ____ -=-=-__

4.
order of most frequently used.

li

2. EE{;&,@@RM,,,{,?,Q,Jz,________
z. _MA7CCAD (8)
4, __Autoled (5)
6. _Wonrd Siga (1)

Aulo Sketeh (7))

Like to have

_42(33%)

48(38%)

_,_3,_5_!1_%?_5_-’__

53(475)

37029%)

Fublisher {(if known?’

RoloCAD
CNC-Radio Saack (1)

31

Flease list the programs currently being used by you in



IT. NEEDS IN TRAINING AND EQUIPMENT

1. Which of the following factors do you feel significantly
limits the extent to which you are able to introduce
computer instruction in the IA program.

{(Circle one number on each line)

Least Most
Significant Significant

Availability of equipment

(hardware) 1(9)2(7)=(73)a(74)5(62)
Availability of proper )

software 1077 )2(9)=(27)a(77 5(38)
Lack of in—-service training 1(73)2(73)=(25)a(78)(30)
Lack of printed instruction 1 (752 (2T =(25)a (77 )5(27)
Camputer backaround 1027 e (72)=(22)a(77 )5(24)
Funding 1('4)2(3}‘?('5)4('70#('79.)

I1T1. GENERAL USE OF COMPUTERS
1. Is computer instruction offered as part of a subiject area

in vour IA arogram.( i.e. wood technology, CAD, material
processing . < tCc.)

YES 47(475%)

NO 5&5595)
1f yes, identify the subject area _________
S (See Data) _
2. Through what manner are students introduced to the
computer?

a. Fart of the course work 37 (30%)

b. Individualized work 30 r25%) B o
€. Brief demonstration by the instructor 22 (783%)
d. Academic program 76 (73%)

e. Other (specify) 717 (74%)

Z. Are there sufficient numbers of computers available to

YES 7? (78%)

meet the needs of your students?

NO) (82%)

THANK YOU FOR YOUR COOPERATION




