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FOREWORD
The Proceedings from the Council for Exceptlonal Children' S First National
Conference on the Use offMitrocomputers i

presentatipns were repeated at 1east once and many twice during the
conference.

Europe attended this _conference._ _The_turnout was so large that many

Primarily due to the proliferation of low-cost computers in education
and scrlety, lt lS not surprISIng that there is an enormous demand for

a different format than other recently publlshed books , Ihégéwaréfgpétifit
applications rather than theory. It will serve as a sourcebook rather
than a textbook.

Computer usage in qu;ial education is a natural extension of_instruc-
tion because of the many similarities among the characteristics of com-
puters; instructional methods used in_special education;_and the learning
characterlst1cs of handlcapped chlldren _ These SImllarltles lnclude the

~puter's_infinite patience in drill and practice. The computer can also be
programmed using the prlnClpleS of applied behavioral .analysis to provide
.consistent and systemat ic feedback,and relnforcement for children. Another

similarity is in the logical sequencing used in_pragramming computer soft-

. ware and thg.special education instructional methods of skill segquencing

and task _analysis. ‘The_computer is an_ideal medium for defining and _
obgectlvely measurlng progress. toward mastery crlterla Jn 1nstruct10nal

performance than previously possible within the parameters of their

classroom:

__ _These‘proceedings’'represent an initial attempt to provide special
educators with current information regarding microcomputers and their

utilization in_special education. _Presenters were asked to submit

information for inclasion in this book: Two levels of submissions were’
available for presenters. They could either provide a brief abstract of
their session or provide,a more detailed paper for the proceedings. Com-

mertlal presentatlons and lnfonnatlon from exhletors _were requested as._

geclments may be ordered in m1crof1che.or paper format from the ERIC c
Documemt Reproduction Service (EDRS) P.0. Box 190, Arlington, VA ZZZKE;

In_organizing the prodeed1ngs we have presented them_themat ically
several reasons. First, this format provides a practical means of
informat jon _retrieval, because most readers will be interested in a
particuolar application ofi Microcomputers.- in ‘special education. Second,

themat ic categorization of the papers helps provide a basis to compare and

syntheSIZe the lnfonnatlon avallable in the proceedlngs. We have also

£
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seéction includes brief abstracts of information presented at the con-
fereiice, The Table of Contents provides an overview of the thematic
categories_included in the proceedings... These sections are "Overview of
Microcomputers in Special Education"; "Computers in Special Education
Management”; “Teacheér Training”; "Instructional Applications with
Computers"; "Computers asxTools"' and "Commercijal Resources:"

The overview section presents broad topics of microcomputer_applica-
tions_in special education: It includes the two keynote presentations .
fron thie confererice as well as other presentations of wide interest. The
management section presents:material directed toward computer-assisted.

management and compujer-managed instruction; it should be of interest to

both teachers and adWinistrators. The teacher training section_is directed

spec if ically toward_teacher 1iteracy in the use of m1crocomputers. as.
opposed to. “Instroctional Applications of Computers;” Section 4, which
discusses training children in computer literacy and-presents somefgfﬁthe
instructional uses of microcomputers with except.iomal

iona ildren: - The tools
section_discasses the use of; computers as tools by handi¢apped 1nd1v1d-
uals, Although teaching exceptlonal children_to_use the\microcomputer as
a tool could be incorporated in the previous. section; thd use of the .
computey as a prosthetic or adaptlve tool dlfferentlates this material
from 1nstruct10nal applications in computers.

The 51xth and final section of the proceedings is the commercial
resources sectlon ThlS sectlon prov1des lnfonnatlon fran commerc1al

software and provides information on how to obtain these materials.

Michael M. Behrimapin

_ Liz Lahm
March 1984
_\\
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SECTION 1

INTRODUCTION: * OVERVIEW OF MICROCOMPUTERS IN SPECIAL EDUCATION
Section 1 ihtid&éh five a?tiéiés providing géhé%ic,ihfé%ﬁatibh,%egétdihg,,
computer use in,special- edication. Included are the two keynote addresses,
a_discussion of _the need. for computer literacy if sUécnal education, an
lntroductbry paper regardlng the uses ‘of computers in “special educatijon,

and _findally soiie soFtware marketing considerations for special education
software. - e .

The f1rsp artlcle ls the flrst keyhbte speech for the confereéte

into perspéctive in the current social environment: He discusses the brééd
educational lmpllcatlons of computers and microcomputers in society and
the lmpact of computers on ‘the 1earn1ng process The maﬁor portlon of

computers, including tool applications of microcomputers. Topics included
are (1) computer-assisted instruction; hlghl]ghtlng drill-and-practice
programs and tutorial programs; (2) general implications.of_computer-

assisted instruction; (3) management and administrative implications of

compaters_in special_ educatlon,,(4) computer-managed instruction; and (5)
commputer literacy. The paper closes with a discussion of the,computer and
the changlng ro}e of the teacher ln spec1a1 education.

————— -

the microcomputer_revolution. Bitter begins with a review of recent .
developments and the increasing momentum of technological .change facing

society. Current computer applications in special _education are high-
lighted, USlng a varlety of specific examples.of programmlng implemented _
in the author's state. A discussion of computer ]iteracy and the need._to
develop a school-based curriculum for computer literacy follows. .In clos-
ing; thoughts on future innovations that are likely to_affect education in

general and special education in particular are presented.

~ The last three articles in this section address computer literacy,
implementation, and software development, Cain discusses. the importance

of providing daily computer literacy skills activities for mildly and
moderately handicapped individuals. He highlights how handicapped people
use the computer as a communication-tool; a prosthetic_device, a problem-

solving tool, and finally a. recreatlonal tool. “In a series of presenta-

systems; .and speelflc uses for the microcomputer in speclal education.

- They include methods of evaluating microcomputer hardware and_so: tware._
®Fuchs looks at computer software marketing considerations for potential

software developers ‘He notes the factors:that commercial producers of
software are aware of when reviewing softwdre for possible commercial
publication. _These_include_marketing distrwibutions; patterns for soft-

ware, analySIS of consomer demands for the software; . ana1y515 of what is
gquality, and how quality affects software. The implications of future
developments in technolagy and planned obsolescence of today s software is

also disciissed.

-
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THE SPECIAL EDUCATOR IN THE INFORMATION AGE
7

s

kE#NéTg PRESENTATION

Alan M. Hofmeister = = _ .7 -~ .
Dean,_School of Graduite Studies UMC~09
Utah State University -- 7

- Logan, Jftah- 94322

INTRODUCTION: THE UMBRELLA PHENOMENA
The major purpose of this conference is to share information on the N
applications of the microcomputer to special education. Before we can
discuss microcomputer applications; we must place the computer in. .
perspective. Contrdry to many statements in the press and notwithstanding
Time's award (Time, 1983) to the computer as the machine of the year, the
major phenomenon that we are witnessing is not a computer revolution. The
major phenomenon is the birth of the information age. We represent the .
last generation of the industrial age. The pupils cgming to school are
the first generation of the information age. When today's eighth-graders
take their place in society,~75 percent of them will bg involved in

inforgiation-related industries..

We are participating in a massive change in the structure of society.

“For those of us whose 1ife span wil) include the transition between these

wonder, challenge, and confusion. Like the adolescent caught between -

childhood and_adulthood; we are experiencing.that strange mixture of
exctement and confusion as some of our traditicnal reference points dis-
solve and we try to determine which_of the new directions has substance
and which are shallow-seductive facades:

By assigning the information age the role of umbrella phenomenon; I in
n0_way want to belittle or minimize the impact of the computer. The
computer is the major tool of the information age. By 4 serious study of

the computer we can _get glimpses of the nature of the coming Ngformation

on us as individuals.and society as a

age and of the potential impacts
whole. .

‘ B . , o
| BROAD EDUCATIONAL IMPLICATIONS C
One of theilessons that we have: learned from P.L. 94=-142 is that we are

educators first and special educators second: We cannot hepe to serve the

handicapped population effectively if we lose sight, of the overall mission

of the educational profession. (ne of the primary impacts of the informa- _

tion age on the education profession as a whole is tied to a dramatic_

' change in the way we approach.the storage, retrieval, and application-of

information. We were raised in an age when much of the critical knowledge
that we gained in_school could be contained in a_few textbooks: Most of
this knowledge stayed viable for years after we finished the formal educa-
tion process. The rapid expansion of our knowledge base is such that the
noton_of the textbook as a source of .information for future use is both
obsplete and debilitating for the pupils taught under éuthéégéumbtions?

. ' : Lo o

N
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The fchallenge of all educators is to help our Pupils survive. in a world
wherid the informdtion that they will need does not exist. The prepdration
of pupils. to_access and apply information that does not exist is a tlSk
that is new to most educators: ’

“

As special educators, we face the same problems as regular educators. .

We do not kriow for sire what the societal chdllenges will be for the
population_of special.education students preséntly in our charge. The -
Advent of the industrial age. created major changes in the life style. of -
individuals in thie late ninetebnth centiry. These changes had 4 profound
impact 'on the quality of life of the handicapped in_society. With the
undﬁstv1al,dge came the_ emphasrs on asylums state hosp1tals. and central—
ized facilities. Such facilities were necessary to care for hand1capped

i individuals whose traditional support systems had been dissolved or

AR drsrupted as the more flex1ble raral Tife styles d1sappeared and prev10us

caretakers moved to full-time employment in the factories.

What changes will occur as a result of the information age? We can
only hypothesize. We can gain only glimpses. There age those who would
squest that ‘the. mass1ve emphasis on technology and science associated

socnety will be vested in that percenbage of the population that has the
knowledge and® skills to manlpulate information management tools. sach as
computers. There are others who Suggest that the technology will make
life so simple that everything will be user-friendly; we will not have to.
thlnk that hard, and the computers will take care of many of the stressful

helplessness. _We should view the _process as _an _evolution and not a

revolutlon There is. .one clear coarse . of act1on that is open tO US I?

not only to develop and assess. future courses of action, we will be able
to direct the course of the future.

[t is the development of these skills related fo the computer that is

" the major reason for our participation in this conference. The term com-

monly applled to the acqu151t1on of these skllls 1s computer ]1teracz

own_profession will determlne whether we are passive. rec1p1ents or active
part1c1pants in the information age. :

’ o
THE LEARNING PROCESS

it has been a well-documented fact that many of the hand1capped 1nd1y1duals

in our:society assume the1r greatest st1b1]1ty dur1ng their school years.

bet ter stat1st1cal data on school- age puplls than other members of the
populatton Some skeptics would say that it is understandable in v1ew of
the .special education profession's propensity for empire building.

prefer to think that a major reason for the visibility of so.many hand1-

capped individuals is that '‘we have placed them in a substantial learning

environment. Many of these ‘individuals are handlcapped'because they do
not adapt to the learning process as well as thedir peers.

ERIC
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~ .
A dev ﬁlopinq chavacterlstlc of the information_age is an emphasis on a
Tifelong Tearning process.  One of the more perceptive obiservers of tech-
aological impdaces ol society is 0. K. Moore, the developer of the “talking
typewriter" id the middie 19609 With regard to the 1mpa<t'nf the new
technolngies on. spciety he and ‘Arder soii (Moore and Andersen, 19Y69) made
the fallowing observations:

“We think-that one 1mportant resilt nf this tochnoloqvcﬁl leap s
that we are in transition from what we have called a “performance”
soelety to a "leavnlnq“ society. _In a performaice saciety, it is
reasonable to assime that one will practice in adulthood skilis
which are acquired .in youth.. . . In contrast; in.a.learning
Society; it is not-reasonable to assume that OU¢”WJ'] practice in

adulthoond the skills which were acquifed as a youth. Instcad; we
can expect to have several distinct careers within the. coursc of

one Tifetime. Or;  if we ﬁtay within. one occupationdl field,

can be”taken for granted that it will be fundamentally transformed
several times. In_a_learning society; education is a continuous
prnceﬁs-—]earning must go on .and on and on. Anyone who either

stops or is somehow. prevented from further learning s reduced
thereby to the status of an impotent bystander;

We assume that the shift from a performance to a learnlngVSOCIPty
calls for a thorough-going transformation of our educational
institutions--their administration, their . currlcu]a, and_their
méthods __ of instruction. ‘Education must. give priority to_the
acquisition of a flexible set of highly abstract conceptual
tools. . . . What is required is the inculcation of a deep;
dynamic,; conceptual grasp of fundamental matters--mere.technical
virtuosity within a fixed frame of reference is not only insuf-
ficiert, bit it can be & positive barrier to growth. . Only sym-

bolic skllls of the hlghPSt abstractness; the greatest generallty,
are of utility in. coping with radical change (pp. 583-584) -

SPECIAL EDUCATION APPLICATIONS OF MFCROCOMPUTERS
With the broad implications of the developlng unformatibﬁ age in mlnd I
would like to turn to the specific applications of the mlcrocomputer in
special_education. In Spec1al education there are four major areas of
application: (1) tool applications, (2) compiiter-assisted instruction
(CAL), (3).computeér-managed instruction (CMI)}; and (4) computer literacy:

Tool Applications.

The tool applications that I partlcular]y want to address in spec1al
education are those where the pupil_uses microcomputer technology as a
personal assistive device. Examples of this include the gifted child
using _the computér to help solve a mathematical equation; the learning
disabled child using word processing and related ‘programs to analyze
ispelling and grammatical errors; the visaally handicapped pupil using
electronic aids to translate print into synthesized speech; the deaf child
and the speech-impaired pupil using the microcomputer to translate typed-in
information into synthesized speech; and the physically handicapped child
using mlcrocomnuter technology to activate muscles that have damaged,neura]

connections.

These electronic personal assistive deviced have made dramatic changes °
in the quality of life of a number of special education papils. This is
an excrtlng and growing field that has already yielded rich returns for

comparatively modest 1nvestments As Vanderheiden (1982) observed:

S
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This pas N fow yedrs have w1tnossed d tremendous incredse in the

number_of ndividuals_ and small groups .tnvolved in:the_develop-

et ot specaal nids tor disabled persons: errocomputers have

jived lnleldud] desidners who don't have access 'to extensive
Idhnlntnvy and production facilities, the capahnllty of . devcloplng
sophisticdted electionic dids: (p- 136) - B

The major contribution of these elettronlc aids has been to the sensory

and dintoy Handicdpped ieibers 0f the special education populatlon.
Computer-Assisted Inﬁtrnctlou -

Without wishing to detract or uninimize the value of the persona] 85515t1ve

dew ices to which 1. have just referred, it should be noted that the special

- education groups who benetit most from ‘these devices represent approxi-

-

mately 7 percent of the school-age handicapped. populatlon The visually
impaired; the deaf; the bard of hearing, the physically ind otherwise _
impaired, and the multlply handicapped comprise approx1mately 7 percent of

the school-age Randicapped population.. The rémaining 93 percent !s made
up of the learding disabiled, the speech impaired, the mentally retarded,
and the ﬁmutiohﬂiiy diStUkbéd (U.S. Department of Edutétjbh, 1982).

Uf pvlmﬂry coricern for the. maJorlty of the spec1al educat1on puplls in
our_cave will be the: velat1onsh1p between the instructional ‘applications
of thi gompiiter and . the needs . of the special education. pJp1l The most
prevalent dpp]lcatlon of the mlcrocomguter in instraction is in computer-
assisted instruction. . CAI programs are generally discussed in two

categories: dv1ll-ahd pract1ce and tutorial programs.

o

Orill and Practice. Drill-and- practlce €Al programs are_the most used. and
probably the most criticized of the different types of CAl products. Soiie
of the criticism is justified because many of the poorer softwggefprograms
are.drill-and-practice programs. Beginning CAl software programmers often
begin with drill-and-practice programs because these programs are short
and often do not require sophisticated programm1ng skills. The result has

beein i large volume of pobrly written products that confuse the naive

user; anger the sophlstlcated user; and embarrass the authors as they
become more skilled in CAl deve]opment ;

~ Orill-and-practice programs are the flashcards of CAl; to _the extent
that theve is a plaCe for flashcard 11ke activities in the classroom,
software. Although few-

bédble would questlon the need for dr1ll angrpractlce in. subject areas

in other curr1culum areas. [t should be remembered that to functlon at
blgher cognitive levels; certain preliminary skills must be automatic. .
Puplls cannot do qual1ty Creative writing lf ‘they are conSCIOUSIy fumbling

facilitate the effective performance of hlgher levél skills, (2) after the
concépts retated to the skill have been taught, and (3) just before the B
application of these skills to higher levels in the curriculum hierarchy.

prlate]y used ( 1) _for subject matter that needs to_be well masteked to

The prob]ems with drill-and- pract1ce CAl are mostly problems of teacher
management rather than computer-related problems. DOrill-and-practice - _.
activities that are used as a substitute for the necessary. teaching of the
underlying concepts as well as drill _that is not followed by mean1ngfu1

applications of the skills are lnapprOpr1ate uses of drill and_practice;.
redgardiess of whether a computer is involved.  The issues relatlng to .the

lnappropriate use of drill and practlce were well Summarized in a study
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" be inclined to overuse it: Farthermore,

The results do not call the curriculum itself into_question; but

instead; they challenge a fundamental assumption of dny drill_and
practice coach.. That students bring with them to the drill
experience soge prior understanding of the exercise topics. These
results would seem to be a strong.argument for closer integration
of glassroom teliching with any curriculum that, provides drill.and ~
pract1ce,,aggff'r a careful analysis and assessment of the pre-
requ1sltes necedsary for children to obtain maximui berefit -fro
-prac tice curriculum. _Perhaps with exposure to__
funggmghtal concepts _and models pr1or to extensive drill-amd- .
practice; such.corricula can exert even greater positive impact
on student achiévement. (p. 31)

The. overlearn1ng of ; sk1lls is an 1mportant pract1ce in spec1a1 edd%a—'
tion. We have .been h1gh1y degendent on _gqood _drill-and-practice ac{1v1t1es
The m1crocomputer holds the of add1ng cons1derab1y more instruc-

- tional resoarces: Here lies a-dilemman. The more attractive and effective
the activity, the more it frees the teadier, and the more the teacher will
the more a teacher overuses drill
and practice, particularly as a substitgte for tutoring in the concepts
underlying these activities; the small¢gr _the contribution that the_drill
and practice will make: A good CAl drfi1l-ard«practice program is like a
sharp axe. When properly applied in. 111ful hands; it will make a major
contribution, Improperly applied by'h use wh&-do not T inderstani
role and contribution in the instructjbna

of good instructional practices.

Tutor1al,Prggnamsr One of the chrracter1st1cs that we generally attribute

,to_the good special education teagher is that of an insightful; empathetic;
“and effectéve tutor: CAI tutoria programs should, therefore, be of major

interest to the special educator. CAIl tutorial_programs hold considerable

promise for the special educator: Because.the majority of special educa-
tion pup1ls are served in regular class settings, where teacher-pupil ratio
is not as advantageous as it often is in separate spec1al education

classes; any technology that has the. potential of increasing the level of
persona11zed instruction should be thoroughly explored.

fmanner, These programs stress act1ve ‘responding by the student and make
extensive use of feedback and the branching to previous. material or alter-
native . sequences whern student mastery criteria are not being met on

spec1f1c?§ectwes
Similatidn Another approach these programs tybitally 1nc1ude some

elements of the programmed learning tutorial approach. Central to the

program. ls .some simulation of an environmental event. It iay be a
chem1stry experiment, the movement of travelers on_the Oregon Trail;_or

the prediction of a volcanic eruption: Such 51mulat10n of redl events can
create_a powerful .instructional experience. One of fhe best examples of

theivalue of simuldtion is that used for f11ght~tra1ners This program is

used in the initial stages of instruction; as an alternative to actual
a1vplaqe flying. This program saves personnel time, equipment costs, and

pilot lives. Simulation-based tutorials are_invaluable where real-Tife

events are too expensive; too dangerous, or too difficult to create or
observe, -
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programs are popular in medicine, geology, chemistry, and education.

. One of the most popular art1f1ca]-1ntell1gence based approaches is the
Knowledge-based expert system. The 1ntell1gence of the human_tutgr_is
built into the system through the identificatidn of. spec1f1c rules or.
hearistics: Typically these rules are identified through obs%rv1ng or
{nterviewing an expert. Some of these systems contain_over_afthousand
separate rules that were identified after months of interviewing and .
- observation of experts. These programs are expensive to develop, and the
- mefory and speed requirements Ags host_computer are such that few were
destgned for microcomputers. “HoweWer; within_the last few years, several

intelligent tutoring programs have been transferred to m1croc0mputers

I would like to_exemplify. further the d1fference between the tradi-

) tional approach to CAE and 1ntell1gent ‘tutoring systems. At Utah State

i University wé are completing an interactive videodisk program to assess
the math skills of. mildly #Handicapped pupils. The system consists of a
microcomputer, a videodisk, and a touch-sensitive color monitor. Attached

to the microcomputer are two disk drives and a printer.

e pup11 _responds by touch1ng an obJect or answer alternative .on the
-~ screen. __The computer monitors pupil responses and; when a pupil makes
" three consecutive errors in one curricolom strand; branches to.another:
The microcomputer can be programmed to conduct, the assessment in English
or Spanish. The_ logic 1s_a trad1t1onal approach in that decisions are
made based on.a stardard formula; e.g., branch to another strand after
three consecutive ervors. K‘ ‘
. _After we collect safficient information. about how. pupils perform in
different cirriculum areas, it will be possible to make the decisions much
more "intelligent." The computer rather than branching after three = .
errors;, would assess the probab1l1ty of future glestions being prodictive.
This would be done by collecting information on _the skills the student
. brought to the test1ng, situation; performance to_that p01nt as well as
other var1ables related to performance Th1s pupil information would then

other papils who were prev10usly tested: A decision would be made based
Oon probability statistics, whether further testing 1n a given strand
hierarchy would be productive.

In a similar manner the computer Samples the pupil's performance on _

selected English and Spanish items and decides whether the pupil shoold be
tested in English or Spanish:

&

. One intelligent. tutor1ng system with clear implications for special
education is thé "Buggy" program (Brown and Burton, 1981). This progranm -

helps individuals identify common ar1thmet1c,computat1onal errors. Buggy

and other 1ntell1gent totoring systems offer{pr0m1se for the following <
reasons
1. They tend.to focus.on critical skills: Although.not _comprehernsive
like traditional programmed learning-based tutorial CAl programs, the
) skills on which they do_ focus are usually gateway skills, .
2. Because.these programs tend to focus on errors, they are of consid-
erable interest to special educators who are 100k1ng for ways to
) clearly 1dent1fy and remediate errors.
3. The development of an intelligent tutoring system requ1res an extensive
study of tutor/pup11 interactions. lnformat1on of this kind will not
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A few general comments, regarding the total field of computer-assisted

. instruction are in order. _First; I become toncerned when I observe

‘. educdators relatively new tc,computers becoming overly impressed with and
intimated,by CAl to-the exfént that they start to lose confidence in their
lnstructxhnal techn1ques., There is fothing in the research literature to
suggest that computer-assisted instruction is the best form of individs

ualized instruction. Indeed the literature (Hartley; 1977) suggests that
although compu%&:_ass1sted 1nstruct1on is generally better _than other

it usuai1y comes econd to structured tutorvng approaches such as peer;
cross-dge, and E}E§G§Utorihg. - ;

. .For_many. people; computer applications in education are Synonymous
w1th CAl. This misconception is unfortunate for at least two reasons.
First, it fails to recognize the issue_pf compater literacy.and the. need
“for the computer to be seen in its fill societal role as a tool of the
information_age. _Second; computer-assisted instruction is a developing
area and subject to considerable variation in product qualitys . To advocate
. or criticize all computer applications in_education on the basis of the
present sgate of the art of CAl would be most unwise. Advocates of €Al
must’ realize that we will do a disservice to both student and CAI by sug-

gesting that CAT is the_best and only_approach _to individualized instruc-

tion. Critics must be sensitive to the fact that CAI is still in its
infancy; to condemn because ‘there are some poor products may 1nh1b1t ‘the

p0551ble

~_ Of the several applications of the. computer to education; computer-managed

: instruction (CMI). is probably the least visible and least discussed.
Althdugh the fortunes of CAI have fluctuated; CMI has been making quiel

‘u{\substant]a] contributions to _education: With its emphasis on the
managedqent of instriction-related information rather than the d1rect/}
e

sf- pupils; CMI may be the most cost-effective example of th
appllcat1on of computers to instruction:

) A basic respon51bkl1ty of all teachers; _and the. special educatian
teacher in particular, i$ the developmert of an individual program for
each child and the monitoring of the child's progress through that
individual program: .The .use of the computer .to support the prescription
and monitoring of individual programs of study represents one of the
oldest and most extensive applications of the computer in education.

Burked>l982) has defined CMI as "the systemétlc,cgntrol of instruction
by the computer. It i1s characterized by testing, diagnosis, learning

prescriptions, and thorough record keeping." We ctan see in this def1n1t1on
a cléar and strong relationship between computer-managed instruction and.
* the special educator's IEP responsibilities:

_ 1 became most impressed with_the potential of CMI;after.serving as an
external evaluator for the GEMS prOJect. GEM is an anachronym for.
goal-based edicational management system. IYf was developed in the Jordan
School District,; a large; rapidly developing, urban school district south

of Salit take C1tyk
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structure; vocabulary, comprehension; study skills; and affective reading.
Within these strands were some 200 goal units. Each goal unit was further

divided into specific objectives. As the studerts completed units of

study; they were tested; if mastery were achieved;_they moved on._ _If __
mastery were not ach1eved alternate 1earn1ng strategies were identified
and implemented. Because the computer conté&ined all the preassessient arnd
postassessment information on each pupil; the +téacher could call for a .

range of computer reports on the progress of ‘individuals or groups.

:The reference to the computer ‘providing an essential research base
reflects & major value of CMI. By analyzing the progress.of students,

through the specific curriculum units, staff at the school and district

level were.able to identify areas of weakness The information was used
to remedidte these weaknesses. Alternative tedching strategies were -
developeds curriculum sequences were revised, instructional, materials were
changed; and in-service training programns were developed. he effect of
these changes was then monitored by using the computer to analyze the
achievement. gains oOf pupils. Ineffective pract1ces and materials were
replaced. What resiilted was a continuous process of 1ntervent1on evalua-
tion,§and program revision._ In the GEMS project. the7effegt70f7th1§7process
was substantial: Within a.two- -year. per]od the average reading compre-
hension score had jumped 10 percentile points, from 45 to 55, and the
average vocabulary score jumped 21 percentile points,; yfrom 35 to 66. One
of the. ipresSive findings in the data was that all populations--the high
performing pupils; the Title I; and those with learning problems--
benef ited:

The GEMS project was able to demonstrate impressive accomplishments at
a modest cost and has been replicated. in a host of other districts and
states. It must be remembered that the presence of cofputerized banks of
data on pupil achievement is of little value by itself. There must be a
cominitmert by the tedchers and administrators to.use the data to he]p
direct improvements. “This sense of self-evaluation and professional
accoantability was present in. the Jordan Schaool District staff and was the
major factor responsible for the siccess of GEMS. The computer was a
tool--a tool that was used with skill and sensitivity to make a significant
improvement in the achievement levels of thousands of pupils:
. Oné of the +imteresting. aspects of the GEMS prOJect was the general-
izability of the model, which followed a classical computer-managed

instruction model and was designed_basically for all students._ _The.
characteristics of. the model and its implementation were such that it
followed closely the requirements of an individualized edicational program.
{

. The success of a CMI program is highly dependent. on the manner_in:
which the staff view the data generated by such a program. There are two
ways that we can approach that data. We can view the data as an end
prodoct in 1ﬁ§e1f. For example; under P.L. 94-142 we have a requ1rement

to monitor individualized edication programs. The presence of data is

evidence that monitoring has occurred. The other alternative is to view:®

LLthe data oot .as an end product but a stepplng stone to program 1mprovement.

designgd to facilitate the management of individualized education_ programs.

Some of these computer\zed IEP programs have been instituted to reduce the
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Taccountianiiity and conducts the necessary record keeping for the estab-
lishment of individualized, programs of study and the monitoring of these _
programs. An interpretation of_the_extra: paper work complaint from_such a

teacher is_essentially that an effective record keeping-system .is aliready
installed and the tedcher doeg not wish to be,bothered with additional
record keeping. B T
N . . I N 5 L
Another.interpretation  of the extra:-paper wark complgint-comes from

the teacher who is not conducting functional record keeping and feels. ___
highly uncomfertable with the .accountability pressures ass®ciated with IEP
paper work.~ The interpretation of ihe extra paper—work complaint from
this teacher is essentially one of "I don't want_to be involved.in any
activities that witl force me to be accourtable for fy instrictional
behaviors, s s T Do : : )
+ .
Given the existence of these two approaches, it should come as no
surprise_that the igiplementation of some computerized IEP programs has not
facilitated the proYessional accountability spirit behind the_ law., In
some, implefmientatioMy the computerized IEP has facilitated the segregation

of record-keeping ahd.ciassroom practices:
-

assessment, placement, and program preparation. This has little to do .
With P.L. 94-142 but reflects rather the infant nature of special educa®ion

as_a discipline. If you care to analyze some of the computerized IEP

records and compare them with classroom practices, you will find in certain
school districts a _rather alarming pumber of inconsistencies. You will
find that screening information does not always match assessment

procedures; that assessment information is not always consistent with

pupil classification and program recommendations; and that classroom
practices are not always consistent with IEP program information.

It is clear _the computerized 1EP does not always function as an
implementation of the information :age: It is somewhat analogous to a
stone-age citizen using an outboard motor as an_anchor for a raft. What.
we_have done is move our paper records into the computer: We are treating
the computer as an unintelligent file cabinet. The computer is perfectly
_capable of determining the degree to which the process of screening;
assessment; c1assification;1§lacement; and program implementation is a

gererally rat?onalwprp;ess. One_would_hope_that_the reason _we have_failed

- to_use_the intelligence of the computer to monitor the rationality of our

activities.ig due.mainly. to.our naivete regarding computers and not our
lack of interest in evaluating the validity of our decisfons. Having seen
computer-managed_instruction make a_significant difference.in the quality
of Tife for thogsands of children, ] become adderied when I see computers
being used as final resting places for valuable information that could be
used for program improvement. 1In many ways the unopened file cabinet is
preferable to the computer storing of information that is never used. At
least with the unopened file cabMet we were not fooling ourseives that we

were doing something significant or professional;

COMPUTER L ITERACY
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is that presented by Hunter (1983} who defines computer literacy as "what-
ever a person_ needs to be ableé to do with computers and know about com-

puters in order .to fanction ij an 1nformatlon -based soc1ety i

~+One of the primary roles of the special educator is to_ ldegtlfy those
crltlcal survival skills. that/ individuals needas they move into adult
soc1ety In analyZIng the negeds that an 1nd1v1dua1 will find necessary to

find. skills; knowledge, and jattitudes lmportant components of those needs:
Another conslderatlon with-regard to these needs is that they will not be
static and they will vary with time; place;, and the individual.

- riculum: computer use and. computer awareness. Computer use is concerned
_with the mastering ‘of technical skills necessary to interact-with com-

puters. The second element, "computer.awareness, i5 concerned with the

" development of. understandlng and attitudes that.will_allow the individual
to function effectlvely in a computerlzed society. Both components

of resources in the form of trained staff, ,equ1pment, and a well-

structured; validated curriculum. The. tea ing of computer awareness; is

also comp]icated because of the lack of regburcesfﬁhd the often subtle
- nature of the learning prbcess. The teacher already intimidated by

computer technology will have considerable difficulty teaching the
attitudinal pbjectives associated with computer awareness.

" Information Access énd Application 7—

The major suBstance jn a computer literacy currlcu?um does not lie in_ _
mastering some specific hardware manipulation skills If it were Just a
motor_skill_requirement, we would_indeed_be_fortunate_because generally

spetial. educators_have done. well -in the teaching of specific motor skills.
The central thrust of computer literacy miust be concerned with the indi-
vidual's ability_to access _and apply computer-stored information. The _

skills that we use in_moving information from person to person are lnsuf-
figient for moving information between individuals and computers.

Before lnformatlon can: be processed by a)computer it must be
structured in a form_acceptable_to the computer. _This structuring

requires that. information be sequenced and that the outcome of all
decision points be considered and planned. : -

One way to determine if the information is structured for computer
interaction is to see if it can be represented as an algorithm. This
procedural; or algorithmic, thlnklng is the gateway skill for computer
programming. Procedural .thinking is also_necessary for infarmed interac- -
tion between the user and the computer. Individuals who understand
algorithmic structures are in a much better position_to_meet their owh\’
needs &s they interact with computers: The uninformed individaal is _ 7.
forced to interact in_a reactive manner and is usually at the mercy of the
software: Adaptions to individual needs.that were not considered or well
planned by the software developer are not.available to those who do not.
have the broad é]gbkithmic concepts underlying much of our software design.

C The fact that many of the 1ndlv1duﬂls who have ser1ously ?tud1ed
L4 priorities: in a computer literacy. curr1cu1um have identified th -
procedural th]nk]ng as an extremely high priority gives no great comfort
to the special educator. Those of us who have worked with the mildly
handicapped are all too familiar with the difficulty that these pupils
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teachers. <For the moderately and severely handicapped, we face similar_
cha”enges Many of the daily personal survival skills that we included
in :.r corricula--skills related to shopping, use of transport,epersonal

budgeting--are all changing as computerization begins to impact on every
facet of commun1ty life.

COmputér Litéracy for the Teacher

LD
.

Up to now we have cons1dered computer 11teracy from the spec1a1 education
pupil's point_of 'view. _Whdt does this mean for the spec1a1 educator? )
We; Tike the popil; must bu11d our own computer literacy skills. -Soiie of

these sx1115\n111 be the same for us AS for our pupils. Others will be

pecu11a;;to our own ‘pgticular role...This is-an area of cdnsiderable
confusion .for manyg Spec ial educat1on~teachers 'Where do we=start?,

. TL. w0u1d like to. suggest that you prepare your own individaal computer
literacy program. The program should have two components: (1) a listing
of skills that you wish to_acquire and {2) a listing of activities that

- will facilitate the development of these sk111s

You shou]d 1ist your skills in prder of pr1or1ty " The following

example lists a set of skills in order of priority:

1. Develop competency in a word- process1ng program ard use word processing
for communication with parents and for managing classroom assignments.

2. Develop competency with a simple data base management system and app]y

these data_base management skil1x to classroom record keeping.

Screen, select, and evaluate CAl software.

4. - Learn some eleMentary computer language skijlls:

You wil) notice that I listed experience with a_computer language as_a

relatively low priority. Some ‘teachers feel. that they will not be able to

do anything with their compu unless. they' learng computer language. _
This is_an_extremely errone notion. We have a wealth of powerful soft-
ware available  to the classroom teacher: Much of this software can be

used by individuals with rno computer .programming experience. Word-
process1ng software and data base magagement software are extremely
practifal, flexible classroom prograrms that can be learfied quickly and
require no computer programm1ng experience.

L}

Some computer progrhnm1ng experierce has va]ue but not for therpurpose
of having_teachers write their own computer programs. Few teachers will
have the time to deve]op the skills needed to prepare quality computer

programs. It is miuch more important that the teacher be an 1nte111gent

... user of ex1st1hg gua11ty software ppograms, Teachers who have.
“aptitude; time; and interest to dev&lop_compater programming ski]]s.

shoiuld by -all means deve]op progriams. Thefield is in need of programs
developed by individuals who are both good teachers and good computer

programmers.. g; N

l‘ : LN c\ .

COMPUTERS AND THE:CHANGING ROLE OF THE TEACHER
Because much has been made of computer-assisted instruction; some )
individuals in the teaching profession feel that the computer represents‘\
threat. Nothing_ _ that I have observed in present practices or future
trends suggests that.tHis is even a remote poss1b111ty in the near future.
If anything, the heavy involvement of computers in the classroom will make
the teacher an even more precious commodity. Let us look at this issue:in

- ?}) - ‘ 12 3
- : ' ﬁ

1

o



b _ Virtually all the successful CMI programs are designed to support thé
teacher ¥s._decision maker: .This point can be made by comparing the .
traditional, standardized districtwidé group achievement' testing and ’
CMI-generated achievement monitoring. _Standardized group testing often _ ¢

diminishes the role of the teacher as . decision jrnaker: .Standardized group. |

a.

testing data are often late and not tied directly to the materials and .
specific curriculum obJect1ves in a classroom. The data often have little
decision- mak1ng value for the cldassroom tedacher. CMI pupil achievement
information is provided quickly and is tied closely to_the spec1f1c o

objectives and instractional. pract1ces in the classroom: It Js decision-,

making information that is timely a&nd relevant. The role of ‘the teacher

-as dec1s1on maker 1g enhanced by such information.

W1th (egard’to computer- ass1sted instruction prograns ;éplac1ng the’
classroom teacher, all the research information points to the contrary.
CAl.has generally dore much better in a supplementary, rather than an
exclusive, role in instruction. The involvement of CAI may mod1fy soie

D teacher activities. but will certainly not diminish the impartance . of the.
. teacher -If anything, we have created an_even more compiex 1nstrDQt1onal

software 1nte111gently, need all their present skills plus those. skills

associated with this rnew techrology. We will have a problem holding

teachers: Thesgore teachers build their computer skills and the more they

becorme adept at information management practices with these rey tech- 5

nologies; the more attractive they._ will Become to business and industry.

We tan anticipate an.even larggr drain.as.more teachers. look "to other

,professions that will pay more feor their technical skills,

As ‘I look aheadk and try _to predict the_developing.role of .the special

education teacher in the information age, I see exciting new directions
‘. with considerable substance. The highest immediate priority is the_devel-

opment Of computer-managed instruction. Computer- managed instruction is a

decision-making_and _planning_tool.__Such planning must precede the appli-

cat1on of computer ass1sted 1nstruct1on Computer ass1sted 1nstruct1on
either. specﬂal~or regular education. In the long run, as we learn more
about the instructional process, CAI will indeed:make a major contribution.

CONCLUSION
I would like to close with an observation on our role as individuals.

Bobert Mager (personal communication, 1972) dnce.made the observation that
educ at should reqularly experience the role of the learner td remain

sens1t1ve Nt hpse instroctional behaviors that support and confound the
instructional process. For most teachers the development. of ~their own_

computer ]1teracy skills will place them. in the role of the learner ___For

‘role will be aversive, It 1s hoped that the- profess1ona1 spec1a1 educator
will_ view the learning role as an opportun1ty--a chance to share_in _the
’ exciteiienit, a chance to serve as an enthusiastic.role model, a chance to
learn from bupiis a chance for teacher and pup1ls to gl1mpse the future
as partners in the same learning venture. —_—
——
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’ THE FUTURE, OF EDUCATION IN THE MICROCOMPUTER REVOLUTION =~ .
e £
KEYNOTE PRESENTATION
: Gary G. Bitter . '
‘ Professor; Computer Edacation
-Colegé of Education |, ‘ R
Arizopa State University . o
Tempe, Arizona 85287 *
§ S
- 7 INTRODUCTION: INCREASING MOMENTUM OF TECHNOLOGICAL CHANGE
" Ddn Isaacson, in a’ 1981 issue of Classroom.Computgr News, related the
microcomputer era to the automobile as follows: - 7 :

Detroit 1903--Henry Ford announces a production breakthrough: .-
one million Model T's to bes produced this year. And it will cost
the consumer®one hundred dollars. _Washington, D.C:, 1904: .
Federal agency hearings were held today on why nine-hundred-_
thousaid Model T's are $till in dealer showrooms. The dealers.
are concerned. Washingfon; D:€:; 1904: The .American. Automobile
Association responds in“today's hearings. AAA made the following

agints: __A) Ford's mew technology dumped too many gars_on the

market before drivers were trained to drive them. B) Drivers

could not be taught becauseythere were too few trained driving
instructors. . C) Having an/automobile is very exciting, but gas

stations.are too far apart. D) Drivers run out of gas between
the stations. . Building more gas stations would be useless since
refined petroleum supplies are too low. And, even if we started.
. today, we'd need five to ten years to design and build enough oil
. refineries to supply the demand. E} Not enough chemical engineers

- are trained to design and build the needed refineries: F) The
public is apathetic about this new techriology Since 1ife has
existed without it for 4,000 years. The public believes it_is

__ Technology is said to have”madeipri§ﬁners of the people of the
- twentieth century. We in the United States became painfully aware of our
addiction to high technology while sitting in long service station lines
and in ouricold offices in the mid-_to late_1970s.” - Would there be no.
- energy crisis if we were not such gluttons for eriergy and the material
benefits that it makes possible? Unless we harbor suicidal aims; we can-
ng alternative. We cannot turn back the tide of -
»assing a dedth sentence on the majority*of inhabitants
tunately; _there is_no need to;elimingte. technological
progress: Fors, we have done so often. in. the_past, we will continue to
develop our feéfurces. -We will develop technolge to save us from the
energy crisis and microtechnology to propel us:
accomp lishment ang abundance: Let us take geveral cas%g in pqiht.

not_ accept a.do<not
technology withoyt "
of the planet.

-new heights of_

_.. 1t took 38 years from the'discovery of the vacuum tube in.the 1880s to
_ the development of the practical radio. -The X-ray tube took 1§ years to
develop. Television took 12 years and_the nuglear reactor 10 years.

“Surprisingly; the atomic bomb took jast 6 years:

15
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-= i - . = CURRENT EVOLUTION: IN TECHNOLOGY

- 300,000 tr4

about. Microelectronic technology should be looked at in relation to
other technological development. We have seen this technology grow from

somethlng that did not exist in_the 1930s_to truly_impressive proportions_
. in the 1980s. The first idea of the digital camputer was conceived.around

1939, Atanasoff gets some credit for its development, as well as Aiken

" and others. But the idea.has evolved since the early 1940s to “he tech-
nology of 1983: Each year, computers are faster and cheaper and have more

capaQJllty Take a look at the speed of output during the computer gen- "

eration_that used the vacuum tube.. Then. 1ook at the innovation of the

transistor in the late 1950s, which was the gecond generation. Everyone .~

remembers the era with_the fransistor radio¥and how_it affected them. The

third generation was- the_integrated circuit; where the hand- held;calcu1a

went from $500 to $5 or $6. The fourth generatlon ldarge-scale 1ntegra- . .

tion, is the cteason for thlS conference on microcomputers,  The costs for

108, 000 canputations went from $1:45 in_the vacuum tube.genération; to, 25.

cents in the transistor generation, to 10 cent$ in the large-scale inte- *

gration _era._ _Now_ 100,000 comput;tlons w1th very large-scale integration

cost less than 1*cent:

in his recent book; Megatrends (1982); John Naisbitt oatlines _three stages

for technology. Flrst the new technology follows the line of least
resistance. In_other w0rds it is applied in ways that lea t threaten

peopfe: For\examgie; the small component dnside.a computer, which makes
it work (the micr rocessor)l was introdué%d in toys. Who could really

- object? It was also introduced in robots that did tasks considered. too

unsafe or dirty -for humans; What has actually happeiied is that we have
created a generation of compiter- comfortable kids.

Naisbltt s book descrlbes the second stage as a tlme when technology

is Used to_ imprové previous technology. ¥ This is_the stage we are in now,

and this stage Tasts a long time: During this stage, the microprocessor
is used to improve current tools. You are seeing cars, manufacturing,

mlcrog;ve ovens, word processing,; and many. other appllcatlons that use
-microprocessors to enrich our lives. So the second stage improves existing

technoiogy.

Stage three will probably have the greatest effect on spﬂc1a1 educa- °

tion. The technology itself will give rise to new and unimagined direc-

tions: Voice synthésis is one development growing from technology thers.

will include many benefits for the hand1capped

_We are just at the forefront of the computer movement: In November
1980 Business Week pointed out that technology will cbtihue to improve

and _smalTer gnd smaller ¢dmponents will be_put_into smallér and smaller _—

cost:. Business. Week predicted that.one chip will hold
stors by T985. This had been accomplished by 1982. The

areas _for
next projec n was that all autos would use microelectronics; which is
evident in most 1983 cars where mlcroelectronlc components are Used to
increase engine efficiencgy.' The third_point_was that 10_ percent of the.
homes in the United States would have computers: Tcday about 27 million
homes have some type of computing device.

Projections for 1985. to. 1990 indicate that electronic. lmplants will
control artificial body parts ("Machlne Made Body Joints," 1983)

Write-ups- concern1ng machine made body joints have appeared in many news-

papers and magazines. - The artlf'c1a1 microelectronic- contrqlled body
/ doctorSﬂWnll install microcomputer

off ices. Numerous medical advances-have -

~




_Semiconductor chips will soon hold 1 million -transistors ("Coming_ Gen-
erition of Supercompiters," 1983). We are up to 600,000 right now. A1l -
autos will be equipped with microelectronic warning. dev1tes . Toyota has & .
car that tells.when it is time to check the o0il. Cars. are being equipped !
to communicate: Toyota has put together the EX- 11. This is the "think- -
‘ingest" car urrent]y imaginable {¥Japan's Thinkingest Car;" 1983). Many \\\\
of the lnno@itlons in the next few years will resalt from mucrotechno]ogy: t

dots on an electronlc omb1natlon lock: A voice synthes1zer murmurs the.
Japdnese eqitvalent of good day. Next, a plastic card is inserted into

the dashboard and the seat adjusts automatically. As it is backed out of
the driveway, the rear sonar sounds an_alarm if the car comes within two

yards of ahtohject. There-are sensors all around the car.

Croise control radar slows the car down if it gets w1th1n a certain
distance of :the car ahead of you. The windshield wipers and headlights
turn on automatically; of coorsé:. ©Optical transistors on the front fenders
sense oncoming traffic headlights and courteously lower the beams.

. Creature comforts such as computer-controlied suspensign systems, compensate
« for distribution of passengers and it automatlcal]y adjusts. The car is
aerodynamically sound, wikh tremendous fuel economy. Tests ate also being
made with other ideas-such as_a. v1deoscreen that prOJects street. maps when
a button is pressed (Garr, 1983). ] .

&

“Think of innovations in homes; such as robots:- Then continue the

,,/ nology will be ab]e to provide both vision and hearlng capabilities for
! <7 the impaired. [’'see the potential to prfovide’'these capabilities through
! digital information. We already can speak -thrdugh a dlgztlzed.system

The same technology that enables us to phofograph Saturn -is ‘being extended
to provide sight for the blind. Researchers are workiiig on 4 computerized
1mp1ant that sends information to the brain to permit the deaf to hear,

Although not perfect; -the system is being steadr]y xmproved

Business Week projects that_in_the 1990s computer-assisted med1c1ne
will e Tn_the Tome: . You will be able to type in your symptoms, and -the
computer will communlcate with your docter to determine what 's wrong with
you. Of .course; it will order all the mddicines that you need with a
doctar's approval Along the same lines you can get a home: p¥ychiatric
disk., You gsk questions_ and the _computer, "solves" yogr prob¥ems. [ do
not _know how effective it but -at least you have a?chance to yent,your!
fee!ings and get ihteractibn. These programs market for around $40 or $50.

Finally; Bgsxness Week prOJects education becom1ng act1ve}y involved
; With cofputers.  The point, of course, is that the business world doesn't
. . believe_that éducation will use camputers uptil _the 1990s. Isn't _this.
.-always'the story with edacation? 1 hope th meetlngs like this and
information engendered by them wild help us get lnvolved with this

techno#ng and to take advantage of it.

Obviously technology will contlnue to improve. Business Week proaects
that homes will have ekectronlc mail -and. robq;s will become common_to
industry. Cars will drive theimselves with the push of a button. Of

course, the projeéciions go on and on.
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In preparation for this conference we decided to get an overview of what

is Happering A special education in relation to computer education in
Arizona. Recently, at a computer literacy seminar; 250 people responded
to.a.survey that Donna Craighead of _Arizona.State University conducted.
(1983). The survey included the following information. For the giestion
“Do . you use a computer in_Yyour classroom?" the respondents fell into the
following groups: elementary school teachers; high school teachers; _jonior
high teachers, and special education teachers, The results were as fol-
lows: .elementary; 56 percent; junior high; 57 percent; senior high; 52
percent, and special education, 69 percent. Special education scored above

all the other groups. The next guestion was to determine what teachers

are downg w1th 'he computers 1n terms of specral educat1on c]assrooms

computer for gifted education. Other uses were as follows: ]nstrggtlona]

materials; 68 percent; remediation of learning disabilities; 59 percent;
sequencing skills, 341 percent; neiurological remediation, 26 percent;

record keeping, 23 percent; communlcatwo\\w1th the dlsabled 15 percent;
and therapy, 13 percerit.

"""" is best v

~ What computer education is' all about and its potential.

described by Chris Evans in his book, The Micromillenium (1979) He said
that' the computer's roie is tremehdous It will be unequaled. It will be
like. hav1ng as prlvate tutors the wisest; most. knowledgeable, most patient
people on earth. It will be like having an Albert Eirstein to teach
physics, a Bertrand Russell to teach philosophy, a Sigmund Freud to teach
the principles of psychology. And they will all_be available when and

- where they are warranted. As you think about this and become familiar

with m1crocomputers it becomes evident that this will be possible.

Applications and computer literacy are the two topics that are oF K

major concern: . There are nomerous applications. The National Council of
Teachers of Mathematics recently held seminars on computer literacy.

During these seminars we found a need for ideas to_ apply the computer in__
the classroom, as well as knowledge for doing all the things. it is possible
to do with the microcomputer. Unfortunately, when i1t comes to classroom

needs, they always seem to be future needs.

-~

Special Education Aépiitétiohs

71cat1on needs F1rst the'

finformation back: Second testlng sys—
d automated test construction reporting

tems, i.e,, d1agnost1c kesting.

dev1ces, are necessary. . The testing capab1]1tles of microcomputers._are

unbelievable. A great deal of research has been done with error patterns

in mathematics. I do not know if it will become commercially available in

the near future, but a program such as “Buggy" by Xerox }s superb. This
particular program is '‘on subtraction. It takes problem responses and
compares every step. of the child's responses to various known problem error

patterns. Buggy.has ‘been_under research for several years; and this type

of diagnosis will be really helpful for the teacher. These types of pro-

grams have the ability to determine what steps are being taken and what
errors are being made. ,

_ At Arizona State Un1wérswty I received a research grant from the Apple
Foundation with the.goal being to determine whether traditionally taught

remedial mathematics;can be replaced by the .computer for adolescents. We
developed a program that generates a unique test for each. student, i.e. no
tests are ever the same. The computer collects all the 1nformat10n as the

students work on the test. After the ‘test a progrmn that follows the

S ; s . : 251
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Recehtly I had the pleasure of working on a learning disabled micro-
computer project developed by Marley Watkins in Arizona. This project
used a _microcompute? program_for math_diagnostic work as_well as drill and. -
practice. This program was designed to adjast to the ability level of the
student. It s cdlled the Math Machine. The program is several _years old,
learning disabled (LD) students: . Tﬁééé stadents became 1nvéYved immme -
d1ate1y Each chlld spent ten minutes per day on the computer.- A]though
the classroom had an extra helping hand, thereby allowing the teacher to.
work with more individuals. : s ’

€Al tdatorials are attempt}ng to use the hlgh -drama-effect of popu]ar

‘games. . Tutorials are expensive to. develop. Simulation games of -various

51tuat1ons wl]V be an 1ntegra1 part of .the future. Ne ‘tend to cr1t1c1ze

wrote up many sheets of baber (flOw charts) to master that game. The
charts indicated logical ressoning and branching skills that had been .
developed by playing computéer games, so we sShould be careful about reject-
ing computer games of fhand. The beanch.ing "and creativity that adventare-
type games may develop are worth examining.

Another facet of computing that is important to the educational world
is computer- managed 1nstructlon.r However, you must ‘Have your act together
to make it work. It ls obvious that everyone must partncnpate for CMI to
be meaningful:

Microcomputer: characteristics are promising for special education'
applicdations. -A'tomputer's patiernce and ability to be repetitive are.

" nonthreateéning to students. The highly motivating computer allows for’

individaalized instraction and encourages credtivity: _It can offer
positive reinforcement and enhance pupils' self-images. It frees over-
burdened teachers from routine -tasks and. allows them. toig1ve individual
attention to each student: It is the extra Helping hand. When it is
properly developed, programmed instruction is incomparable in its branchlng
capabilities. :

Compiiter Hardware , - . g "

4

The hardware manufacturer holds the key to what we want to do in educat1on.
I've worked with developers of some of the common hand-held calculators.

[f you can convince them that. they wi M, make moriey; - manufactorers - will
provide the rnecessary material to accomplish special educatlon goals.

They can develop chips that can db aimost any specific task.' We not.-only '
have -d community apathy problem bu51ness leaders be11eve educat1on cannot

_development worthwh11e

) Techno]oglca1 y it is possiblie to do a_ lot of things in your. c]ass- B
room. But those things must wait until_the hardware Jevelopers see ough

‘nieed for that particular dpplication. The development of Lisa, a computer

with built-in chips instead of software to_do programs such as VisiCalc,
comnunlcatlons .and word process1ng A annoanced. by Apple Compoters .in
January 1983. The prograns are built right into the mgchine. What educa-
tion needs_can be.done. It is_a matter of financing the.development_ dand
rewardwng the developer: Apple has $50 million invested 1n tlsa. Would

educatlon pay for similar developments?
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Computer Software — © - ;

we need to look at problem solving. We need software’ fhat is neither
threatening nor dogmatic. We want _programs that_include visual and .=
auditory aids for use by special edocation: We most get more involved in
this .area and encourage the application of realistic situation concepts.
The development of software will be. lmportant in the years ahead. _But;
software ‘deveiopment will require more expert- programming capabillty than
most educators possess.

Recently Electronic tearnlqg asked me to name the five most infovative
programs of 1982. 1 Tisted ten. ..One good program_showed- how the _computer
could be used. The next was a good drill-and-practice program: Another
was a good;&\-alat1on program. There is an exeiplary program in each of
those areas
opment. This is the difference between a good program and an average pro-
gram. I hear someone saying, "Well, I'm going to take this package that's

based on a book." 1 suggest that_you use a book rather than the computer.

Remember the capabilities of the machine as you evaluate software. If you

want a software progra: for .printed pages, you are_doing the wrong_ thlng
Computers have tremendous ‘graphic capabilities., The time sharing_of the

1970s. when we could not do.graphics was niot effective. We could leari as
fiuch but it-was jot, SIgnlflcantly effective. It was difficult to project

anything. graphlcally on ‘a_hard-copy printer with time sharing. The_present
reality is one of low-cost graphic capability, sound capablllty,,color. an

ability to branch, and a means of presenting various concepts. That is

why much research of the 1976s is. probably not. relevant: Research.is just

starting to appear. These are going to be exciting times. We will have

research _results and I _think that they will be very positive, Some of the

early results that I have been associated with are very positive.
N COMPUTER LITERACY

How do. you defwne 1lteracy today? tlteracy of the twelfth century“was the

(abillty to compose and recite in Latin; lajer a Knowledge of English was

The pr1nt1ng press came lnto use in the fifteenth century; and

required.

then 11teracy meant reading and writing.. In the mid-nineteenth certury to
be truly literate reqQuired reading the rlght materials. [ imagine people
in the 1970s would have said that literacy was reading; writing; and

arithmetic: What is it today?

Y

an_impdct on_institutions. Third; the new development becomes the prefer-
red medium of bosinasses; caltures, and polit1cs The computer generation
has gone through the first two stages and is embarklng on the third stage.
Our cycle is that the microcomputer is becoming inexpensive and simple to
use._ Just as people once were handicapped if they did not learn to read,
people today must learn about computers or feel handicapped: You cannot

participate in computer literacy without being part of tdday's elite:

N "1 have worked ogfawcomguterrllteracy curriculum for many years. [t _
was published™in Electronic tearnlng,(Bltter 1982): In my_ model; I have
defined computer Titeracy as Efgﬂffﬂﬂﬂiﬂi the computer as—well as computer

awareness

-

The scope andrsequence of this curriculum glves ideas for computer
literacy 1n grades klndergarten through 12 It ls not software orlented

curriculum. Computer literacy affects many people -
take careers. Experts project that by 1987; 80 percent of all JObS will

be information-related: The students with whom you are working will go

20
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out into an information worid. _We are seeing_unemployment é1rééi"1,7j§ké,
for example, the changes in writing up & newspaper story. A _joornalist
from the newspaper would be_here_tape recording highlights of the sessions.

The information would then be entered.into a microcomputer as._ it is typed
into a word processor with a visudal display terminal (VDT). The reporter
would then pick up the telephone; dial the newspaper; and relay the infor-
mation to the office, where it would go into the main computer. The editor
would revise on the main display screen, and the story would go drectly -

to press with neither pencil nor paper involved. The point of this example

was that many people lost their jobs because employers did not retrain
employees for the computer age.

Software is somethlng that:can get a person acclimated to using the.
system. The programming language, LOGO, is a means of communicating with
the machine. Sylvia Weir,; one of the developers of _LOGO; has done_some
very successful research using LOGO. with aantistic chjldren. _One_of the._
cases_was_a boy who spoke for the first time after playing with the LOGO
remote control turtle. LOGO seems to show promise for_ special education

and programming. Most microcomputers have LOGO available. If you consider

computers that do not have LOGO; I think you are'missing an opportunity to

let children become creative and get involved in controlllng the computer
{Bitter & Watson, 1983).

[ waiied Bank Street Writer as one of thé most innovative pieces of
software of the year. It has_the ability to communicate in the word-
processing.role. It is user-friendly, which means that the user can com-
municate with the computer. B8ank _Street Writer makes word processing
possible for your students. Software of this type is going .to have

tremendous impact .in. the. schools and in all the associated areas. It will

- affect writing and the ability to think and communicate. Those kids who
work with Bank Street Writer do not have to worry_about omitting a Sentence
or striking out a word and’gett1ng negative feedback. As students think

of new words _or_ideas,; tgﬁl}can insert them without fear of messing up

21 _education people need to get involved with
word g;ogessing for COmputer literacy.

their writing paper: Sp educat.ion

BAYIC is a high level programmlng language. BASIC is.a common language
available on all m1gr9g9mputer systems. Some people say that BASIC is not
for _stadents; but whether it._is or not depends.on_how_they approach_it. A
BASIC book that I wrote in 1970 is totally different. from a BASIC book

that I have just completed {Bitter, 1978). I have abandored fiathefatical

g.approaches and symbols and have gone to a nonsymbolic introduction for
communication in the computer language.

Computer Titeracy has other aspects as well. Recently I received the
/ following letter. :

I'm wr1t1ng to tell you of my experiences using: a computer in the

classroom with 5= and 6-year-olds. I have taught kindergarten

for 28 years_all over the country so I feel I know my subject .

area well. [ an a beginner with .a computer and 1_have found it _

to be the most exciting and reinforcing learning BASIC course. I

then took a computer with me. for the summer and started to_ se®

what 1 could do with it. I checked around at various stores to\

see what was available for _young children_and found indifference\

rudeness; and little knowledge among sales people. _Since little
was available for yoiung children I was met allowed to look at
¥ tapes before purchasing them. _I decided to Spend the Summer

writing my Own programs that would correlate with math and readin
programs in schools.

- Fd

It is exciting tp see everything that is possible: I do .not know how to
pass along all that is rea11y possible. Some people have so many negative
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-1t is up to you whether y

- computers the capabilities n

feelings about computers that it gets in thie way of their using them. But

opportunities as you can.

o N
v THE FIFTH GENERATION: COMPUTERS OF THE FUTURE x\
The future is the fifth generation of computers. The innovations\in the
foture will have an impact on education. S
_ Dr. Jastrow of NASA indicates that human size computers will match the

storage capacity of the huian brain. Billions of facts will fit {nto the

a briefcase-sized volume by 1995. The date_has been changed to 1987: The

problem with' computing is lack of memory. The fore weé can remember, the
more effective our programs will be. The more information there is in
memory, the more effective the whole program will be. Memory will giye

____The fifth generation will probably be the thinking machine called
artificial intelligence. Computers will continue to be faster and-smalier

and wiTl have the ability to "think." What does.that mean? . An_example is
a doctor's offices where information is entered to keep track of the
medical cases. As you go in for treatment, the computer is queried for

help or remediation_possibilities.. The computer suggests choices with
probability of positive treatment for each. Another form of an intelligent
machine is a computer chess program. In 1956 a computer won 50 percent of
the matches while today it wins 99 percent: Experts project that by

1984-1985 it will win all of them. The computer examines all possibil-

ities and stores previous information and knowledge for decisions:

Artificial intelligence or expert computer systems can make judgments
on_preprogrammed knowledge. They have the wisBom or knowledge to help the
nonexpert. What 'will be developed is a rofitutorial equivalent of human
reasoning. Examples today are similar to adventure games such as "Dungeons

and Dragons.” Some of these programs will give you a prize or trip if you

can_figure out how to get a solution to the problem. -Real-time computing

ability will provide opportunities for etectronic majil and ‘access to data
and will make many library®functions obsolete. AlGiig this same line Dr.
Birnbaum of Hewlett Packard recently described a long-term storage device
called the digital opfical recovery device. It is_similar:to a videodisk:
The laser is used to burn a hole in the blatter. This represents. zeros in
a space measuring one micron in diameter. It will hold one trilTion bits
of information. That's up to 50,000 pages: In other words an entire o
encyclopedia will fit,.with room left over. The disadvantage is that the

information can_never be _changed once it is inserted: Popular Computing

defined the fifth generation as follows:: to associate,¥infer, and under-

stand (“The-Fifth-Generation Computer, 1982). With no‘keyboard; the com-

‘puter is able to understand spoken_language_and perform whatever function.

you ask of it; gleaning needed information from a knowledge bank or from °
other cqmputérs with which it may be in contact. It will act more 1ike an
intelligent assistapt than a machine. {t. will design a budget or-help you
choose a new car: It will perform other tasks that you assign it.

... By the year 2000 we will have very Targe-scale integrated circuits and
wide-band communicatiops. Microcompiters will be communicating with other
computers through satellites, or it might be similar to a radio where you

dial the program or data needed. Our present circuitry is .too.slow for

this capability; biological enzymes will eventually:be used. Computers:.
will be using the English language for communicating with.the computer:
Instead of writing BASIC, LOGO, or Pasdal, you will type tR&finformation

into the computer in English; experts talk about that concept be ingugivail-
he

able by 1986 or 1988. Computers will be tied to 1arge,data bases:

-+

2 <
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ou want to take advantage of as many computer-type
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social 1mp11cat1ons and the b1g issue w111 be what is on the computer

about you aqg,me and who is getting access to it (Bitter & Camuse; 1983):

Voice recognition_has many poss1b111t1es Your responses are told to
the computer: After. that, we will be able to teach computers:_ In other

‘words you can teach them what you want them to do and they will carry it

out. They will recogn1ze your voice and commands (B1tter, 1983)

puters,_ His analogy was that a group of statisticians once.compared tﬁe
eff1c1ency of various animals in motion. They used the criteria of what
animal can get from point A_to point-B with the least amount of energy

exerted; the condor won:. The humgn being came in about one-third down the
Jist. Then the scientist re-rated us on a bicycle. We became twice as
efficient as the condor. Computers can work the same way as the bicycle
as amplifiers of human ab111ty.

. In closlng, keep this in mind. A computer has no conscience. [t
feels no passion. It has neither life of_its own nor any. sense of value:

It is neither a poet nor a philosopher. A computer, in short, is a

machine: not a human; a fool, or a tyrant
ED#234333
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COMPUTER LITERACY--DAILY LIVING
COMPETENCIES FOR THE HANDICAPPED

Edward J. ”ﬁain, Jr.
P. 0: Box 150 -
Commack, New York 11725

INTRODUCTION

Electronlc technology is making a dramatic_impact on educatjon ~ Increas-

ingly; computer literacy is. be1ng yiewed as a legitimate cdrricaluom area;
Many school districts and state education departments are beginning to
include computer 11teracy as a graduat1on competency requ1rement

tion. The ability of the m11d and moderately handicapped person to func-
tion in_this society is_in good_measure dependent on the ability to use

this technology as a daily living tool: - : .

- .
COMPUTER LITERACY IN DAILY LIVING

Computer literacy for the special education student; therefore; must not
be viewed as merely a program enhancement; it must become a core program
permeating all curriculum areas and extending throughout the student's

educational career. Daily living proficiency for this population must be -

redefined to include technological proficiency. Computer literacy is an.
essential daily living competency : N o
j educa-

~
our spec1a1 educat1on students must 1earn about the soci

tional; vocational,; and recreat1ona1 uses of. computers in.society. -

Instruction in sugh a. core program.requires both information about how: to

use_the_ variety of computing devices found in.our daily environment and

[

substantial hands-on practical experiences: .A computer. literacy; program

" for the mild and moderately 1mpa1red should focus on a funct1on51 under«
- standing of - .

o the computer as a communication tool
o the computer as a prosthetic device,

o the computer as a problem=soiving tool; and
o the computer as recreational tool..
Communication

An essentijal. element of any_computer.literacy program for handicapped
students is the concept of the computer as a communication tool and a
11ngu1st1c device. The ability to use the computer effectively as a daily

-
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living tool is related to an individual's ab111ty to Communlcate direct]y
with the computer and, through a computer, to others. Thus$ competencies
in this area are related to the pupl s' profwc1enc1es With the g;ﬁguage.
system of the computer. e T

As .with oral language, computer nguistics lncludes both expre551ve
and receptive llteracy objectives. Computer ﬂlngulstlcs should not be .
confused with _computer programmlng Computer linguistics refers to a far
more basic oncept; that is; how a person "talks" to and "reéelves"

informati om a computer.

~__The co of expressive computer 11ngulstics is signlflcantly
different from oral language._ A computer is_a memory and sequencing _
device; one that actually _performs the transm1551on of information. The

content of what is communicated is.separated from the actual process of
communication. Thus; the indjvidual can focus on what is being com-

municated rather.than on the actoat process of. communication. . Expressive
computer linguistics has implications for two basic daily 11v1ng compe- :
tencies for the handicapped:

. ) { fcate with" a_computer using a variety of data =
\\ entry and control devites. Here the emphasis 1s.developing functional ~/
profﬁtlency on a variety of.: ‘computer devices so that commands can be .
put devices
J practical

beTephones;

given_and data can be entered. Among the variety of dat
that should be ircluded. in such an jnstructlona]”seQUE ”

experierces are calculators, digital watches, touch tod

computer gaming devices, computer_keyboards includl prosthetlcally
altered dev1ces, electronic pencils, voice-activated devices, and
, acoustic-coupled or _modum- llnked telephone systems. :
2. . The ability to use the computer to "talk" with other people This
. .competency stresses skills needed to communicate through a_computer.
/ "Word proceSSIng provides the individual who has impaired abilities in
written expression with a compensatory tool that helps overcome the
problem. Because the computer performs the actual task of expression,
the_individual can focus on what needs to be expressed. In all
instances.of expressive communlcatlon, the computer is a pa551ve tool,

4

The computer is a partlcularly powerfu] expre551ve communicat1on dev1ce
when it is interactively linked via telephone or cable television systems.

Prosthetic adaptations to the keyboard permit . phy51cally handicapped
individuals to communicate with others. Physical barriers to communica-

tion are removed and distance limitations are negated:

.

Receptlve computer linguistigs uses the computer to "receive" informa-

iy - ~

tion from another computer.or_from other people through an interactive

computer system. A techriological society implies an increase in the
quantity and quality of information available to members of. that sqgfiety

through computer-based communication:

Data can be received from a computer in visual; tactile, or auditory

modes: _Information can be presented in one modallty axclusively,
,sequentla]]y in each sensory format, or multisensorially. Expressive

computer Tinguisitics allows handicapped individuals to select and control
the transmission of information from a computer, and the mode of
presentation. )

Prosthetics s

Another objective of a computer linguistic 11£éeaey program for the handi-
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tion1h§ of many disabled people. Future téchnoloéjcal7déyélopménté Xan be
d to expand the potentyal of such prosthetic applications
t1cally

/'he computer lS a communlcatlon tool that can remove phys1cal barrlers:

,;‘é,perform dally living activities_such_as_banking; _ shlpplng, and research
~ from-one's _home terminal: Prosthetic terminal devices such as braille

“pyintérs,. the superphoney touch-sensitive screens, and voice-activated

termlnals "3}low- those with sensory and physical. lmpalrments to communicate

- with_others. and to exert greater control over their immediate environment:

"'Flnally, the’ compiiter is the only communication device that leaves the
. receiver -.and expressor in complete controk of the entire communication

process: . . R 7

'Fvﬁ:i - \& ¢ ’.‘

e handlcadi%d,to functlon in.an increasingly technological
'_related to the ability to use the computer as a daily

Problem Sol 'vi'n'g

7'1 living .tool to’ §olve problems Therefore, a major objective of a computer
- - literacy program for this populatlon should be:to dﬁxelop the ab1l1ty to

gse the computer as:a problem-soTV1ng device.-

Problem solvwng, in part 1s the . abllJty to apply learn1ng‘1nformatlon

and concepts to new sijtugtions. It s personal and active and involves
the realities of cause and effect. .The computer is the only medium that

" can truly.interact:with an 1nd1vidual in & cduse-and-effect process: Coi-

j?erclal software permlts & user to apply proven. problem solving structures”

o) personal situations. Varlablés can be altered so that a. potential
solution is personally relevant. The. program user is able to participate
in and control evekry level of the problem solv1ng sequence. Such software

does not tell an individual what to do in ajgiven situatien; rather it
helps ‘4 person reach a decision" about how b solve a?problEm;

_ Computer simulation prOgrams perm1t t user to try oot _a var1ety of
potential solutions to a problem before selegting a:personal course of
action.__The cause- and effect dynamics of each potent1al solut&on:can be
experienced without' personal. risk. Because these programs are 1nteractrve,
they provide the user with continuous feedback and self- monltorlng «. These
simulation abilities of the computer truly make it a w1ndow to the world
gy allowing risk reduced- personal “decision maklng . o

. e ‘ R

Recreation

-

A flnal arex of training in a computer literacy. program for the handlcapped

should deal with_the gse of the .computer.as a recrgational and alternative
sporting tool. A number of studies dealing with-tlg needs of independent
and semi-independent hagd1capped adults have ident®Ned limited’ recrea-
tional oatlets_as.a prime problem of this popplat1on Phys1ca] and .~ .-
emotional barriers often preclude part1c1pat on in-many act1v1t1es taken
for granted by nonhand1capped people .

v

) Computer technology can prov1de many stlmulatJng recreatlonalffi
alternatives for_handicapped people. It is the only truly 1nteract1ve :
technical recreational media. Two.developing areas of computer: technology :
hold great potential for méaningful: sport and recreatIQnal alternatives
for this population. _ o
~__The first of these71§ﬁcomputer gamlng., Sélf éontalned games and soft-

ware programs for microcomputers are 1nexpensﬂve and easy to operate:
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Their format allows people to compete aga1nst themselves the computer, or
others. These games can, be 1nte11ectua11y stimulating and most importantly

are fun:

The daily I1v1ng competency to_be developed in this area is the ability -
to use computer gaming devices as "sport" and leisure time activities. w

Sport simulations allow the physically handicapped to "play" tennis,; golf,

football; basketbally and other sports: _Other programs provide intel-
1ectua11y challenging interactive recreational experiences on the home
computer. The commercial Hevelopment of new recreationage programs is

rapidly. 1ncreas1ng, and _therefore _the hand1capped can ex t continoed
gtowth in the.variety of new and inexpensive software

A second way of us1ng the computer as a_ recreat1ona] alternat1ve
involves the home computer as a terminal. Throigh telephone or ‘cable
television linkages, the handicapped can communicate with friends, shop;"
study, read, .and s1mu1ate. ,Phys1ca1 barr1ers are removed, travel limita-

{

‘ . )
l, - - - -
) CONCLUSION
A computer 11teracy program for the hand1capped sho“’o be based on the
develobment of daily living competencies that prepare_this popuﬂat1on to
funct1on in an_ increasingly technological soc1ety . Compater techno]ogy N
represents no threat to the handicapped. It is a technology for all and a
normalization_agent for many. The computer is a tool that can overcome
barriers and can expand the horizons of this populat1on Special educa-
tion computer literacy.must have as a basic_program objective the design
of 1nstructJona1 programs that prepare “the hand1capped to benef1t fully

h ~
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Joe , INTRODUCTION

A. few years ago, maybe afew more, computers were thought of as the
gigantic, complex monsters of big industry that quickly and_accurately

‘stored and manipulated large quantities of mathematical data. Bue to. the

'size until it has reached _portable proportions. And_its price_has made it

af fordable_not only to small businesses but to educational systems and the
home as well.

,‘uawévér, for many who have purchased the microcomputer, it is still an
untamed manster that plays games with its_owners. _Owners do not_under-

stand its capabilities--or how to get it to do much of their bidding? ;

A1 of Us in special edjcation must learn_about the microcomputer an
&e must keep up with both informational and

technological changes involving the computer revolution. If we do not

lead; others will--those who do not_understand_the needs of_the handi-

capped. Special educators most ‘lead if we want directions to be -both

* educationally and cost efféttiVﬁ.

COMPUTER LITERACY

Actually, al of us are already to a greater or lesser extent comput B
literate.” No one is or is not computer literate any more than any o?rus
are completely literate in English. Think of computer literacy on a con-
tinlum where most of: uUs are clustered somewhere toward the lower end.

What does computer literacy involve? _The minimal_competencies include.

some knowledge of history; moral and ethical issues; operation of the

- microcomputer, elementary programning, and capabilities of the

microcomputer

In general, at least a Sunmary of the history of the development of

- microcomputers EE necessary to understand where we have been and where we

are going. Included in this area would be the four major phases or stages

.of development. The first stage, sometimes called _generation_tomputers,

consisted of large,fbulky, relatively slow computers: _ The secqnd stage
found .computers. not as large and bulky because of theievelopment of the

-transister. Development was stimulated by the needs of the armed forces

" in World War II: The third stage followed closely on the heels of the

28
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second with the development of the silicon.chip, allowing for the creation
of the microcomputer, which is relatively inexpensive, very fast, and

extremely small compared to its ancestors of only a few score years ago.

N The 1mpact of the microcomputer on education creates issues with which
special educators (actually all eductors) must be concerned. The micro-
computer will change the lives.of all of us,. and we must prepare our _
students to live in a computerized world. Thessocial and psychological
effect. of communicating with. machtnes, the lack of socialization with_ .
other human beings, the "control" of human lives through decision mah1ng,

the artificialization of our bodies with computerized organs are only a

few of fthe issoes that fall within the soci® and psychological_category.
Within the vocational category, issues such.as loss of jobs or .the possible

extinction of low-level jobs, plus the possibility of using modems to
permit the transfer of t e office from a bu11diq§/far away to ‘he ‘home;

_ 6omputer ]1teracy also involves the operation of the_microcompater
from being able to load a prewritten progran to being able to create a

program.. Some programm1ng knowledge 1s desirable for. educators to under-

ds_well_as_to create them. Understanding the capabilities helps_in_the __

determ1nat1on of educational effectiveness of . programs as well as the aoses
that would be most educationally effective.

A m1croconputer executes 1nstruct1ons g1ven to it in sequentia1 order

with a m1crocomputer is callgd BASIC or the “Beginner s Al Purpose o

Symbolic Instruction Code."_ _This language is_considered to _be a hlgh,level

language becadse it is relat1ve]x\close to Engl1sh. This communication is
then translated into a low-level Manguage,’ wp1ch is understood by the
computer : <.

$ iNt‘IiATiON OF THE MICROCOMPUTER INTO SYSTEMS

\

O ,[3
in order for the educator to become computer literate and for educational
systems to integrate microcomputers effectively into their systems, it is

necessary to 1ook1pt the _whole p1cture. Thls lncludes needs ggseggment

commun1ty-w1 e.communication; system, plannlng in-service education to
increase computer literacy, designing a financing plan, and 1n1tiat1ng a

formative evaluation plan

N The needs assessment is the first haserinrthe progess. The uses for
the microcomputer from both an_adminsttative and _educational_standpoint _

need to be determined. along With_ possible personnel who can play. spec1f1c

roles. This 1nformatmon allows for the tentative determ1nat1on of equip-

the plan effectlvetyﬁi The needs assessment is.not a one-time activity bot

an ongoing activity because the more "literate" the staff becomes, the

more realistic and accurate the needs assessment becomes.

_ A number of sources are available from which members of the committee
as_well_as other members of the school staff .and community can gain infor-
mation for the needs assessiment.. Many periodicals provide information:

Some computer companies_and stores are providing courses, as are many

1ocal school _systems; commun1ty colleges, and un1vers1tles. Many com-

'
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user. Quite often those whb know little about the microcomputer are band-

ing together in this type of group to determine stheir needs and to find
solutions to questions that they are facing ln serv1ce education ls
avallable from many sources: professional Jrg

hardware companles, software companies; colleges ‘and_universities; local

organizations; in-house personnel from school systems, and private con-
sultant firms:

Sources of funding should also :be. det ined early in the piannlng -

Funding may be available from foundations, federal and state governmental

agencies; and_logcal_school districts. However. many systems will need to
look. to the communlty for finanacial assistance. A committee can be formed
for this purpose. First, this committee needs_to establish_its goals and

objectives._ _Then_ it needs to;develop a_plan to ‘involve lmportant comnun1ty
members on the committee as w&ll as a.plan for fundrHISIng. It is impor-
tant to frequently inform the communlty about what is going on with the

microcomputer project. It is amazing what souarces surface from within the
commonity when needs and purposes are approprlately publlajzed

~In the early developmental stages, a formative evaluation plan needs
to be established to validate decisions during each stage of the project.
These evaluations will_determine if the project should proceed as planned

if changes need to be made; and if the time line is appropriate.
If all the phases of the program are perted out; it is_easier to make

evaldative decisions at each stage in the project, This also communicates
purpose to all persons on fhe compittee and in the communlty
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. EVALUATION OF MIéRéééMPUTEﬁé .</

N

The importance of evaluating software before purchasing hardware cannot be
stressed too strongly Educators do not have time_to develop their own

softWarel and the 11m1ted _amount _of_ educationally éffective softw!re ‘that

~_ There are two ways to éVaidaEé software: ,1nternaliy and externally:
Internal evaluation of software--evaluation of software from within the

system--is _probably_the most a&ffective and valid because it is easier_to.

determine if the software meefs the assessed rieeds. Three.areas should be

covered in the evaluatlon instructional content; educational adequacy,

" INTERNAL EVALUATION - P

Instructional Content : ' . . g

contept. _It_is. lmportant to determine if the audience for which the pro-
gram was: developed is.similar-to the audience that w111 be using the pro-_

gram,, The documentation should also be evaiuated.  1s it clear how to use

the machine? 0On what educational.model was the.program developed?. .Is _
there an adequate description of the program, its godls, and objectives?
Is_there an_evaluation plan _to determine whether the objectives have been

‘met? What _are the prerequisite skills necessary to complete the program
successful]y? Does the program fit into the curriculum and into the

way in which the curricular_subject is approached? Is the program _
”motivatlng? Is, the type of instruction appropriate for the type of
program {drill. and practice; etc.)?

Eﬂui@at -,,,,,,] rg—lr i T J R ’ -

The second category of software evaluation is.educational adequacy:. Does
the program proceed from simple to complex? Has there been a task

aﬁainis done on concepts? Are there examp]es s, 1earn1ng tested? 15 i

unsuccessful--to a level on which the concept {s broken inta smaller and
more concrete steps as it is retaiight. Rﬁagra s Should used reinforcement
principles.where correct answers are rewarded #nd wrong answers are neither
reinforced*nor.panished. Programs should be both interactive and personal.
New words should be broken_into syllables and explained in_text; especially

if they have not been listed in the. prerequisite skills: arga”of -the_doco-

mentation. Directions for interacting and answering questions should
always be available to the user, either on the frame or through pressing a

key that. cal]s up the directio The use of graphics; sound,_inverse.
print, blinks, flashes, and spedd should enhance the presentation of the i
materials and not be distracting. : T :

7 3
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-promising programs to an 1n depth evaluatlon

Technical Adequacy .

The «third area of software evalygation is technical adequacy: It is most
important that the program runs to completion and that the student cannot
inadvertently disrupt it. Students should be able to run the machine
independently in most instances. The screen format should also appear
unclittered, presentation varied, text-céntered, phrases approprlately
broken; text doublespaced; and.there should not be too much information
presented on-a-frame at one time.. Testing should be on the concepts

presented and not on typing, spelhng1 or _synonyms--unless -that_is _what is

being taught. There should be appropriate. 1anguage control so. that-
students cannot type in profaiity, etc. It is also important to check on
the softwaré company policies for replacement and previewing. Naturally .
the machines on which the software will ran needs to be determined:

’ : EXTERNAL EVALUATION
Many times educators can learn much about the value of programs through
external software reviews; Many organlzatlons and magazines 3gg con-
tributing evaluative information for educators through published results
of their evaluation.. Within the covers of the Computing Teacher; MiCROgram
is a thorough evaluation of software packages. 11s evaluation is based
on_a _wedding of EPIE and_the _Consumers_Union, MicroSIFT from the the .

Northwest Regional. Educational taboratory also does thorough _evaluations
of software as each package goes through four stages from SIftlng of

- HARDWARE EVAL UATION

Besides evaluatlng software 6efore the purchase of hardware or micro-

computer; a number of areas shoold be considered regardlng the micro-

computer itself. Naturally, one important consideration is cost. In

conSIder1ng the cost; be sure to determine exactly what is included--which

pieces of equlpment requlred Mextras"; flnanc1ng Alsb determ1ne yoar -

because you may not need _a "Rolls Royce", Ask questions to find out.
information aboat service opt1ons--1s a local dealer available, is the
service reliable, is the service speedy, what does the warranty include?
Other areas to censider include portability; availability of color,;.
graphlcs resolution and’ avdilability of animation, editing capabilities,

program-loading speed, music jeneration, options, available peripherals; -
ar 9 .

documentation; keyboard (1ay0ut size, number of keys type_of keys);
specific languages that can be used in programming, newsletters and =
journals, and memory. _In considering memory it is important to_ask the
amount of. usablg. RAM instead of jast the amoont of K; the amount of memory
that can be used for programming dnd theé K measurement are not necessarily

the same.

ﬂ\*~:;;9’ CONCLUSION . ]
The area of evaluation cannot be con51dered too 11ght1y.” Too many school
systems have purchased microcomputers without adeQUate~eva1uat10n, only to
find that there was_little software available for their machine and that
no one on their staff had the expertlse or programming skills to develop
software : .

. R
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USES FOR THE MICROCOMPUTER IN SPECIAL EDUCATION S

—
-

Uses for the m1crocomputer can be broken into.a number of categorles

administrative'uses; general instructional. uses; and uses. primartly

designed for specific categories in special ediication.. A1l of .these uses

should be based on research designed to determine the1r efficacy
ADMINSTRATIVE US’S

Many uses center on the development of the,lnd1v1dual educatjonaliplan
(IEP). Assessmen

can be carr1ed out and errar. analyzed on the m1cro—

computer.. Othe

other tests, eypert lnput fpom anywhere in the world,fand observat1on
Based on all 1 format]on"

he computer can determine not only the goals;

approaches to_employ)with that specific individual. Other information for
the fEP can eas1ly b&_adted; updated instantly, duplicated, . and transmitted

Research data can be easlly transmitted to a central source such as a

. research center or_university, where data can _be_stored and analyzed.  The

512e of research ‘groups. can be greatly enlarged at little expense of time

’ Reports can be generated and updated quickly;_including proposal writs
ing, and.reports for financial reimbursefent (inclidifig the calciilation of
formulas). Furthermore; reports including permanent files can follow the

student instantly ona move to anotper school district:

" Schedules; both administrativer and student; can be. developed, changed,
and conflicts noted within seconds. Grades can be instantly deterimined $o
that special education teachers can easily keep track of all students who

are mainstreamed:

These_administrative uses are not_intended to be_an_all-inclusive. l1st;1;

but one _that can .stimulate. educators to think aboat thelr own needs before ;
purchaslng hardware or software programs

C e

-

1nstructional'usés The first type of program, calledfcomputer-manag;d

drill and practice; is designed to reinforce_or overlearn what has been
learned. Going over multiplication tables, learning capitols, and
practICIng placement of- punctuatlon are a few examples of this type of

program.. A second type.of program is the computer-managed concept

, where the -learner is presehte@’informat1on,leaaingfiofconCept

evelopmen This type of program is 3imilar to the computer-managed
tutorial type of _program except this latter type is-designed for reteaching
-those segments of a concept or skill that were not learned when the concept

e presented in initial instruction.. A fourth type of program involves

computer-managed -simulatioh in which the learner is plaged in situations

that would otherwise be dangerous and expensive or involve an extenslve,
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simulation-type programs, in-fact may involve SJmulat1ons however; _ they
are designed primarily for the learrer to find the solut1on to problems,
for exaﬁple ‘dealing with social consequences; decision making; or values
clar1f1cat10n A1 four of ‘these types are_often found within the same

" amount of time. Eémputer-managed problem solleg can_be s1m11ar to __

program. For example, a particular concept could be taught; drill and
practice coald be used to reinforce a particalar skill within that concept,
arid then an application section {Simulation and problem solving) could

allow the learner to imptement the knowledge presented within the conEept

Another type of 1nstructqug17type progrgm71sigalled user-managed
problem solving.. With this type of program the. learner is developing a
program. Lower funct1on1ng students have been known to learn problem-
solving skills by using_ relatively simple. author1ng system; such as LOGO

whereas higher functioning students can.program using BASlC or languages

e 1nv0111n§ more externsive programm1ng skills.

USES IN SPECIAL EDUCATION

Many usas for the microcomputer have been, and continie to be, developed
for® handicapped individuals. In _reading this section the reader should
use imagination to determine further possible uses for specific special-
edication catagories. Natiirally, uses fenticied under one category could

well be employed under other categories, based on the individual needs of
the student:

Physically Handicapped

Within the area of the physically handicapped; peripherals and programs
have been developed to assist the individuoal with mobility, .communication,
and sensory compensation. For exanple, learrners can input information by
voice, joysticks; rocking levels, eye contact; and adapted keyboards or
keyboard menos: _Information that has been processed by the machine can
thern be outputted on a Screen, on a printer, or through a_voice synthe-
sizer.. The information could be entered and processed, or it .could. be
sent hundreds of miles to another source or person. Electronic mail,

electronic banking, electronic shopping, andfelectron1c control over __

household and persona] tasks can be accomplished using the. m1croc0mputer
Medical intervention in order to administer medication at the momert it is
needed and prosthetic _devices such as'a prosthetic arm operating on nerve
impulses are also possible.

~ The electron1c eye can allow the blind and visually handicapped to.. .
"See“ _objects within the1r env1ronment This "seeing" 1s noggépe way that
pr

"""""" retation.
Braille can be typed in or. recelved ‘by_a blind person; followed by that
1nformat1on be1ng translated into print or. v01ce for ancther person:

a brailler attached to a microcomputer.

__The electronic ear can permit_ aﬁdrfy interpretation_of this type of
information within the brain of the f and hard-of-hearing individual:

Speech can be taught to. deaf or speech-impaired persons through biofeed-.
back _on a_vocalization trainer on_which sound waves are seen on_a screen

as they ‘should appear and :as the hear1ng 1mpa1red person is saying them:

___The category of homebound pupils is a natural for the. m1crocompu
because a modem can extend the distance of instruction, allowing th§
teacher to instantly be with each student and_allowing for_inStant ded-
back based on student input. The modem also can extend the expertise of

N



the instructor and a]lpw for resourqg persons to enter the student's hore
or hospital situation w1thout 1eav1ng their own 1oca11t1es

Emetnonally D1sturbed

this medium a gatlent,machlle with which they can communicate and_learn

. in a nonthreatenlng interchange. V1deotherapy, _such as that employed
at a Veterans Administration center to train reflexes,’ dexter1ty, coor-

«dination, judgement, and academic_skills_including reading; can be employed

with students who fall within these categories of d1sab111ty

Learn1ngilm9a1rments

Menta11y retarded and 1earn1ng d1sab1ed students may flndvthe micro-
computer; with its ab111ty to branch.'to varying Jevels of read1ng and con-
eptualization, very_beneficial within. the. mainstreamed situation of the
leglilar classroom. The microcomputer is also extrem&ly patient and can

WOtk w1th students who process 1nformat1on s1ow1y "\¥n fact they can’ be

1nat1on, aud1tory memory, visual memory; VISual d1scr1m1nat10n, and_
figure-ground. . The presentations can be multisensory or involve blocking
of specific moda11t1es, as necessary for the learner to best process the,
information_learned. Reinforcement can_be_ immediate,; delayed; constant,-
variable--as necessary for_the partlcular individoal. By instructing .

- mentally retarded or learning disabled Students in elementary programming,

- for example, using.a system such as LOGO, problem solv1ng can aTso be

developed through the microcomputer.

Gifted and Talented

With gifted students the expertise of the classroom can be expanded; as..

can time, space,_and cost. Branching.can be used-here,_too, to branch the
learners to levels of abstracf reasoning and problem solv1ng, or even to
remed1ate weak areas.. Computer programming can be used with these students

‘to increase their problem-solv1ng skills.

. RESEARCH OF EFFICIENCY OF MIﬁROCOMPUTERS

Research_is at times a rather perplex1ng endeavor: Thousands of . educators
are involved, spending millions of dollars to prov1de ‘answers" to persis-.
tently recurring questlons,‘on]y to conclude what. seemlngly was_already.
Kknown" by those actively involved in the research area. Educators want
answers; research frequently results in more questions. Educators want

absolutes; research provides indications: Educators want large definative
studies; research provides bits and pieces. Yet research, while seem1ngly
not providing_ eVerythlng that is wanted; can provide a greaZ;deal of
information to help in the educational endeavor. It must; however;. be
viewed from the perspective that what will emerge from most resedrch

>’ efforts will be only one or a few additional bits of information. These

\. must be interpreted.in light of other_existing and émerging. information to
\\glean an_understanding of the area betng studied. This most certainly is

Atrte of research dealing with CAI and the handicapped.

-‘\;, There,are,a1so a,number of 1mged1ments to research and the use of :
m1crocomputers 1nsuff1c1ent fund1ng confus1ng diversity of ]anguages ’

research in general:

_However; some general concluslons may_be_drawn frOm the research

regarding the effects of CAI on achievement based on some relatively
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consistent results. The reader shoold keep in mind that early research
centered on comparison research and relatively few of the studies were

well designed and tightly controlled: A summary of those general conc lu-

sions follow: . L

1. The use of CAi has generally been. shown to improve learning or has not

found to be different. from traditional approaches

Zl The effects. on ach1evement have tended to occur 1ndependent1y of the
type of CAIl ‘ised, the type of computer system; the_age range of the

“tii;udents or the lnstrument used to collect the data

3. When CAI and trad1t1ona1 lnstructlon are compared _those students

using CAI had equal or better achievement in Tess time:

;

a. Students have a positive attjtude,toward CAI;_this is frequently

i
accompanied by increased motivation, longer attention span, etc.
5. Tutorial and drill types of CAL seem more effective with lower ability

students than with high- or middle-ability students.

6@"Many learners who have been "hard_to_ reach and hard to teach" by other
}methods become act1ve1y involved inCAL. : .
7. Most of the.research. that has shown CAT to be_effective has made use
of adjunct CAI.in which the teacher was readlly avallable

8. CAI is helpful to stodents in reviewing learned material.
9. Retention rates may be lower than for traditional instruction:

Spec1f1c research in_special education is_relatively scarce; what has

been done is more evaluative and descriptive than tightly. controlled

research studies. Furthermore the majority of the special education

research found 'in the. 1iterature is centered on the hearing-impaired with
some studies. deallng with diverse types and ages of handlcapped learners.
Results available on CAI in general indicate results in special education
that parallel those found with other populations:. The thrust that is .
emerging seems to be not if CAl can be used, but rather hHow it can best be

used.

How it can:Lest be. used is deflnitely in need of research—-espec1a11y

as the Specdal educator employs imagination_in determining the possible.

ways in wBith_ the micraocomputer can be adapted and programs can be devel-
oped to assist the handicapped individual in comnunlcation. mobility; and
sensory compensation.

_N

SOFTWARE S;momem

of developing software from the design. of the program, through the script
writing, and through the programming stage. The rationale for learning
this process lies with the lack of adequate educationally effective soft-

Ware in_many curricular areas, and with the individual needs of students
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to communicate with the microcomputer. There are three directions that .
the educator can take to obtain this kind of_information: take a course

dn BASIC (Beginners Al1-Purpose Syhbolic Instruction Code), learn to use
programming Systems that are easy becduse of their simplicity and Eloseness
to the English language, or learn the process in designing and writing the
frames for a program that will be programmed by an experienced prograrnmer.
Each of these dir9cti9hs will be discussed. ~—
BASIC

S - S S :
First, if possible; it is a good idea for the educator to take a course in
BASIC designed for educators (not programmers) so specific effective

educational designs can be covered. For example, in one situation a high

school. teacher; who teaches programming, developed and taught a course in_
BASIC to teachers in his_school system.__This course was effective because

teachers not only learned programming;.they also .learned to develop edica-
tional programs that were both administrative and instructional. This .
type_of course teaches the_ logic and problem solving necessary. to better
understand the capabilities of the machine--regardless of which micro-
computer is used (Apple, Atari, Pet, etc.).. This information can be used
for_programming; for providing information to a programmer to complete the
programming. portion in a courseware developmeiit, and it can be used in
dssisting the edicator in éVélUétihng@ﬁﬁékCiéi software.

SIMPLE PROGRAMMING SYSTEMS

An easier direction, or one that takes less time but aliows the educator

to prodram courseware designed for individualization; is that of using
programming. In.considering programming systems, consider them along a
continuum from simple to complex and from least flexible to most flexible;
the easier the-system is to use; the_ less individualization or flexibility
is.available. Authoring systems irclude LOGO or Genis I. With LOGO, a _
triangle called a turtle is moved by command around the screen; leaving a
line in its path as desired. Commands are simple and in English, for
example, FORWARD, LEFT, SAVE, DRAW. 'Associated with commands are numbers; °

a ONE_equals a space if going in_a straight line or fifteen degrees if
turning. The degrees are the same as those on a traditional clock; three
equals forty-five degrees, six equals ninety degrees. Commands in the
Genis system are slightly more complex; using T for text; A for answenl, M
for match: . : o
~Authoring languages offer relatively more flexibility with commands
such as TYPE, ACCEPT, MATCH, JUMP, COMPUTE. In using an authoring lan<
guage, be sure that the screen displays are easy to understand; that.
students respond._frequently; that all answers are planned for regardless
if they are right, wrong, or ihapprbﬁriate,,;hét”pran;hjhg?izéigéd”ahd the
steps in the task analysis_are appropriate for the audienfe, and that
graphics are used for reinforcement of the concept and are not districting.

WORKING WITH A "PROGRAMMER"
The third direction that the educator can take in developing Qa program is
to_design a program and write the frames so a programier can then put the
information into the machine. The key element is for the educator and the
programmer to.be in constant communication to determine the most educa-
tional as well as most appropriate computer program design, and for each
party_ to_understand_exactly what the other is.saying. It is.relatively
easy to make changes before the actual programming stage, but next to
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impossible after the program has been completed without creating ﬁéjbr
problems. For example{ changing one line of a program can c3ause ...
far-reaching effects where they are not. expected and the program will then
bomb:

_ The stages . through whigh the writer_should proceed_when worklng with a

programmer follow. _In fact,_if the. educ ator. 1s d01ng programmlng, these
stages should be followed. First, deévelop )

ob3ect1ves for. the program. These can_be modified after completing the .
research, which is the second stage. ~Based on the‘Fesearch, e initial
es1gn ?or the program should be developed. This design_ should be based

on whether the program_type is drill and practice; concept instruction; or
concept application. At this point a simplified outline can be develcped

. _After discussion between the writer and educator. and the programmer.as
to length, design, and approprlate presentdtion for the microcomputer; the
educator can develop the in depth outline which should be discussed with

the programmer. _At this point. the program can be pat into schEt form, .
for example, on 4 by 6 cards, based-on the formatting capabilities of that
particular microcomputer (number of lines; number of characters per line;
etc.). While wr1t1ng the cards, or after completing the cards and laying

the cards down in consecutive order, an educational flow chart should be

developed with squares for text frames. and diamonds for question or
interaction frames. Arrows or lires shoiuld be drawn to show the exact
flow of the program; or which frame follows which. In_the case of_
quest10n frames, edach poss1b1e _response._ shoold have a spec1f1c arraw or
1ire showing which frame is baSed on which resporise. In other words,

where does the program go if the response is right; wrong; _or_inappropriate
(neither right nor wrong)? After being checked by .the educator and the ‘
programmer, the frames can be placed on frames designed in blocks for each

character space on the screen at any given time.

The 1ast step_before giving_the_information to the programmer is to

ed1t the script_ (frames) for content cont1nu1ty, and errors. After the

to be sure that each pathway as designed on the educational flow chart _
runis as desired. At this point, about the only editing that_can be done

to the text is catch1ng gross_errors in punctuation and spell1ng usually

based on typing in the program; not the ‘writing.

Regardless of which method is_used to deyelop the grograms de51red, 1t

is important to onderstand .the capabilities of the microcomputer and.
correlate them with educational principles, educational design, and the
individual needs of the learner.

3
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The need to orient computer software for education thoughtfully, based on
instroctional and curricular needs, is outlined againist a keynote guestion:
Is the guality of the educational product_that we are producing today good
enough for users and buyers of that product tomorrow, and can we produce’da-. -
, , S ) ®
Computer technology. in education is here to stay; it will force changes
in the delivery and methods by which_teaching_and_education are practiced.
Seven factors affect the marketability and publishability of compater
software for education: computers as an in-place technology in education,:
marketing and distribution patterns for software; consumer demand; quality

timelessness, basic skills; ang the.future: ]
. PR »

: s T
L INTRODUCTION

_change the way that we educate our students and' the way that we relate and

work with students. It will require us to change, to learn new skills,
and_to manage our skills differently from the way_that we; have been

taught--differently from the comfortable ways of the past:

___.We can learn part of this fram the experience of the American auto-

mobile industry: It is recovering from its worst decline in its history
because it did not respond to the need for change early enough. The

decline was brought about by the industry itself,; due to a confluence of
factors. that it could not control but didynot want to recognize and deal
with fully at a time when everything els® seemed to be a1l right. Infor-
mation available to industry analysts in the late 1960s™and early .1970s
profiled the factors: Tising oil and steel prices, management and labor
practices_needing_revision, _increasing foreign_automobile sales; and . .

government regulations requiring production line_changes, changes partly
inspired by products available from foreign manufacturers.

Depite all of this information, the U:S: automobile ipdustry resisted
change and did not make the signifieant decisions required before sales o

started to plummet. It was a classic pattern of an.industry: a_set of i

people not willing to change and make the investment required® It was
easier to take the profits than the tax credits. It was productivity now

at the expense of long-term,; stable productivity in the future.. It was
management and the labor force that wanted continuing productivity and

salary increases_without adjusting to_the advances in technology produced

by others. The results, as we know, have been disastrous. Thousands of
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automobile workers are unemployed; small business f1rms/supp1y1ng “and
relying on the major dutomobile manufacturers have been put out of busi=

ness, others are hanging on by a thread; and the resultant loss of tax.
revenue combined with inereased expenditures for unemployment compensat1on

.are dramatlcally increasing the federal deficit.

The automobile 1ndustry does not stand alone, it has reflected what

‘many of us da by practice. We resist change, under the guise of adapting

to_ it; _when we kngow_that aanre fundamental_ mod1f1cat1on to our current
practice is needed to méet the challe §geg of thg future adequately. The

electron1c revolution, just beginning;~s going to necessitate fundamentalv

changes 1n our educational practige and thought : .

: As educatorsl we need_to _look at the §1gns around us--SIgns that to

_varying aegrees parallel those-that have been predominant in the “auto

lndustry The basic elements required to make our educational _system_ __
funct are _increasing_in cost _our management. and . labo

re -incr practlces need
rev151on, foreign competitors; in the form of the elettiofics 1ndustry, -
are beginning to produce technological products that wil _compete with our
traditional practice of producing teachers who. convey ipformation to.
students; and. government regulations continue to shape ‘the way in which we
go about the business of education. It is time.that we asked.ourselves a
serious question: .Is the quality of the educational product that we are
producing good enough Tor the users and buyers of that product tomorrow,
and_can_we produce a_better product in 1eSs t1me, wlth 1ess cost? Computer
technology will force gs to do it:

.

_ _The changes_that we. must initiate w]l] reshape and cre
edacators directipg technology, rather than educators searghing .for ways
to make technqlogy useful._ _One_of -the most practlcal _waysf that we can. do

students, whether hand1capped or nonhand1cappedt 1compute

technology, nothing more or’less._. What-we do with it and

are._important, but what we ﬁut 1nto it; _how wed1nf1uence ang shape the
content of the computer program, the softwarel is initially important.

Otherwise we have the proverbial garbage 1n, garbage out. The mediam is
not the message unless we allow it to be: - The Mediur of the computer
should not be more important than_the guality of tMQ,computer program,

Unfortunatelyg produc1ng quallty has never been easy" Quallty, to use a
phrase, is job ane.

SOFTWARE MARKETING FACTURS '

We at LINC have been deal1ng for some time w1th the ‘medium and the message
issue in the various formats of print, audiovisuals,; telecommunications, -

computer so®tware; and advanced electronic technology:. We have also dealt
with the processes reguired to .arrange for the.commercidl prodiction and
distfibution of innovative products' that yse different formats. _In_the

process we have learned. something about the factors that make a product
marketable, regardless of dts -format, whether' it is a bpok, a computer
program, or an electronic device. In all of this; the_single most

impértant factor is not the medium, but the message; and how. easily it.can
be used and communicated to others. Computer software is not an exception.
Let us look at the market factors that surround computer software and

what will influence its marketability and publishability:

Factor 1: Computérs as an In-Place Technology

There is no doubt that computers have been arouﬁé a 1ong tlme It is
almogt_an_embarrassment to see us; as educators; making. such a fuss_ over

them,\because they are not a_ _New technology What _has happeneg that is_

<
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personai Computer The d1st1nctﬂdhs between m1crocomputer very small

frame computer on your, desk top,,ready for personal use. “The HP- 9000 is

an example; it will compute one million 1nstructlons a second.

o As of December 1982 approxlmately 9 350 schogl dlstrlcts had micro-
computers for classroom use. About 25, 000 school¥buildings had micro-

computers, and the relatlonsh1p between the size of the student enrollment

. and _the number of computers required by .the school was_proportional.

Increasing. numbers of teachers are becomlng computer,llterate many are
beginning to write their own software and courseware. It is projected
that .by the_end of 1983 the number of schools to have acquired.computers

will have _doobled: By 1985 most schopls will have an ‘installed computer
base; by 1987 only a few schools will not havea compéfgr
lThe rate at Wthh the number of compdters in the: schoois is grow1n§ ié

opment. MorE than_700 publishing and software_houses either develop,
prodace; or distribote software: Thls does not take into account the
number of educators producing software or.the number of,students and

parents produc1ng software The lmportance of thlS marketlng faCtor, the

use whatever software is produced. Therefore; if you produce a software
program, it is probable that it can be used by more and more educators and
students.

Factor 2: Marketing, and-Distribution Patt "4£9r459££WapeH

o B0 percent of softiare publishers still use direct mail Syppor

'd 20 - percent of companles have a preview policy to ‘protect* from

A pre]1m1nary analysis_of a poll of prodocers and dlstr1butors of software
by LINC in the late fall of 1982 showed the follow1ng cketing an
distribution trends: B )

catalogs; fliers, ads; exhibits;*etc.

o 50 percent of the com
dealer network.:\This is-increasing; because one of the mos
ways to sell_softyare is an on-site demoristrration, and soft

are cons1dere3_BS§§dlng -level sales.

o] An 1ncreaslng number of 1oca1 computer reta11ers (Computer Land Radio
Shack; Atari; Sears, etc.) are becoming 1nvolved in the school and
- home market

are sales

Sunauthorized copying of disks:
o Only a minority of companies give unrestricted b;éViéws.

o 15 percent are experimenting w1th the demo disk concept, sometimes

charging for a demo disk: R ‘

o’ Companles using direct mail consider warranties and guarantees an .
alternative to a preview policy;-however, 20 to.25 percent of companles
do not have a specific return policy: You buy it, you own it.

Industry standards are beglnnlng to emerge

0 75 percent of compﬁnles guarantee thelr,dlskettes wlll “boot up, " and

50 percent offer warranties that the courseware and software will play
and operate. B
. . -gy . .

L}
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0 Warrantles range from ten days to two years; thlrty days is common.
Ninety days to six months is offered by a number of .companies; ninety
days will probably become the standard.

o Companies are experimenting with hackup and inex en51ve replacement

diskettes when the original disk needs to be re'laced, updated, or

revised. The_implication for this marketing factor is_that_as the -

industry. learns how.to market and distribote software effect1ve]y, the

distribution of software products will be as widespread and well-used
as the distribution of print or A-V products.

vt;¢:9r43f44€§nsumerrDemandﬂferASoftware

The software publlsher, producer, and dlsfrlbutor, as stated, v1ews
the market for software as_a building level_sale._ Some_believe that as

states ‘and large school districts consider the notion of software
libraries, 1ike state and district level film libraries, the volume of
software sales will decrease while the price per copy will increase.. This

happened to_the film industry: If this does occur, many software pub-
lighers will, reevaluate their productlon schedules and their marketlng

\\st(ategles N

The demand for software under these conditions will create an occa-

sional use market- for software, limiting much software to the supplementai
materials category. In°resporse, publishers will develop materJal as they

perceive the market through the. acqu151t1on practices of software_.
libraries. _Publishers will seek areas to which they can adapt software to
match nonsoftware products that they prodyge and distribute. \ This is -
happening and will continue: _Tha&‘resalt is the computerlzed workbook; the
computer animated word list, the computer form of the programmed text.

School -acquisition practlces and product line continuity are invisibly
lnfluenclng consumer demand, creating an enviromment where the ‘educator

. presented with a predetermined selection of software that is influenced
more by economics than instructional needs. The problem is that individual

educators either do not have the opportunity to, or cannot, articulate _
what the expected level of instructional quality is in a piece of soft-~

ware:.-This' is ot uniqué to software, but until individual edicators make

éuth,é statement, they; as consumers of software, will _have varying degrees

of success in 1nf1uenc1ng and making known thetr demands.

~_ On the other hand purchasers of software are havlng the greatest .amount
of ‘influence on consumer demand for Software; Software acquisition. deci-
sions are primarily being made by media center pﬁgsonnellfgurrlgglum L
coordinators _and supervisors; _ department heads; brary media_specialists;
but not enough teachers:. At a recent regional conference of the National
Educatisn Association in the Northeast, 50 percent of the software
purchased. was reported as _not _being used by the teachers. _Not enough
teachers have a voice in the software purchase decision. The consumer

with the most influence is_one step_away_from_the classroom where the real

consumers; the students; exist: This situation.must be corrected if
consumer demands for software are to be realistic.

Students ‘have Tlittle influence on software demands and therefore on
what type of softwdre is prot uced marketed, and distributed. Change in
this area_is on the way for several _reasons._ First; when. enough stftware
is available on any specific_topic so that students can choose .
wdpe options, it may be possible to match software to specific/student
1éarning styles and needs. Second; student respect for teache

e

iong soft-

competence:~ :
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in using computers and software w111 lnherent]y influence teacher selec-
tion of software in response to student 'expectatlons of the instructor;
therefore students will affect softwarg selection through this influence
vill strive for computer 11teracy

ognition, as well as teacher praise; which will produce a type of
consumer pressure similar to what students had on instructional televi-
sion. Last, the development of computer_clubs as_school student organiza-

\ - on tedcher behavior. Third, students, ’ ) "ac )
\\\<ggg better performance_levels using cbmputers and softwgre to_gain_peer

tions will enab1e students to influence software acquisition collectivelyz

- 7C§hsgﬁer,deﬁéhd for software ultimately will influence software devel-
opment to the maximum. Articulating the demand differences between admin-
istrators, specialists, teachers, and students will probably be, as in the
past, more of a political process than an educational_ process. The -
relevance of consumer demand as a marketing.consideration is to under-
stand, when you develop your software, how it will affect the”gcgeptance
of the software. Do not think that consumers will_not buy a piece of
junk. They will--if there is nothing else §\7'a'i1'a'b'1'e.

Fgctor 4: Quality:

Quality sells. Whatever you develop, do it right or do not do it at all.
Educators _are looking. for quality.courseware and software, and they are

learning fast about the characteristics of poor quality in_software.

According to a recent article.in the Wall Street Journal; software
consumers are becoming more discriminating buyers. Gﬁven that all other
things are equal, people will not choose to buy something of inferior _
quality if, for the same price;- they can have something better. Do not
mistake Junk for quallty

A

Software that will. retaln,1ts educational usefulness and relevancy over.
long:periods will be sougﬁt after by budget- plnched schools. The ability

to_be used owertand over again; without revisibn; is_a key marketing _

factor.' Schools do not. want. to be trapped lnto buylng new. software pro+
""" Schools do

not want to look on software as consumables but rather as exten510ns of
the computer hardware As sach; t1melessness~-the ab111ty to use the

market in the school. 0o not mistake software that uses student time to
no end as timelessness. It is time- consum1ng Junk ‘e

Factor 6: Basic Skills: ) )

.

Software_and courseware_that help students achieve minimum_competency _

’, standards--the basic skills--will be attractive: Do not think software
that teaches the obvious is a basic skill. It is teaching the students

what they already know.

The software of today will be the forgotter ware of tomorrow. Computers.
use’ software like 1ungsfg§efélr,, a constant inhale and exhale, constantly

using more; consumlng what it captures; and disposing of what is not.
reeded. Advances in computer technology will dwarf the ability of the

individual_to_develop software singlehandédly. Most software will be

developed by software companies; and _eventually software. as individual _.
diskettes or pieces of courseware will not exist except for highly specific

applications. "Information ware,ﬂftlme7Shared data banks containing_the

total of human knowledge and: 1nformat1on will be. avallable on a circula-,

‘but pay only for what you need. Computer programs will automatically

a3
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¢ delete all superfluous 1nformat1on not relevant to a aser's need or ;

request. Portable operating systems will allow students to "plug in" to

any computer terminal within transmitting distance wherever they are.
Incredsed storage of digitized -information will allow iyou tp cdrry around
and access-an encycloped1a keyboards will be obsolete; commands to the
computer will give way to 1nteract1ve cohversations. ' ¢

 Ultimately no one will write:computer programs or software, as no one
today "writes" 1anguage The emphasis will be on managing the.data.and

the environment in which they are presented, specifying the interrelation- .
ships between sets of information in order to protect obJect1v1ty, SO
users will be able to draw their own conclusions from_the data and meet

their own needs by being guided 1nto understand1ng information that can be

aseful to the1r lives:
CONCEUSION

In the final analysis, the concerns' about how we use and make computer
software in the future will be our concerns today. The marketing con-
Sideration for the future iS to concentrate on what you know how_to do.

now; to communicate your skills;. your knowledge;  your message; in a way
that someone else can use it. This is the education- process; it is the

essence of what makes any piece of software marketable--the unique,

creative;_intellectnal way that you develop it so that it is useful to

someone else.
,J’

Succinctly put; make your software an original; do not copy. someone

@lse’'s. Computers‘can do that for you. It is the creator of the Software

who thinks; not the computer that runs it. .You; the author,; are the ..
greatest asset of the software, row and in the future. Do not abdicate
control of the content of software programs to someone who does not know

the . subJect To do so will. resalt in-an.inferior software- program that
will greatly reduce its marketability and publishability; but if you do
not _know how_to_design a computer program or to program it; get help from
computer profes1ona&s They know how to program better than -you do:
Practice on your own, not On consumers.
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T INTRODUCT 10N

TWO categorles of management applications in special._ educatlon are
discussed in Section-2. The first addresses data management as 1t relates
to instructional management and student performance {computer-managed.
instruction), while the second 1ook§ at_concerns of_ the special education

administrator outside the classroom {computer- ass isted management) In

the first category, Miller and Ragghianti provide an overview of the use
of microcomputer techno]ogy for cost-effect ive special education manage- .

ment. They discuss osing computer-managed instruction to monitor individ-
ual student performance, as well as providing the basis for data used .in

computer-ass isted minagement at the dlstrlct 1eve]

Wesson presents a software progran, DBPM, developed to enable teachers

to select measurement systems onique to the curricu]um they are using, and

that allows the teacher to monitor the performance of in¥ividual students.

’Graph1c presentations of student performance data assist the teacher in

‘@nalyzing the effectiveness of the 1nstructlona1 program. ThHe article

discusses _the research_and_development processes_carried out_in producing:

this software; including the evaluation of _teacher satlsfactlon teacher .
utlllzatlon of the information, and its effect on stident performance

The flnaT artlcle in this section dlscusses data- based management
systEms,.T1ns1ey reviews some of the different types of administrat-ive .
data management programs available; such _as_electronic spread sheets and

word processing; along with. some of_the problems associated with special ..
education data base applications. Further discussions address the benef its
of an_ lntegrated program and modular approach_for administrative data,

such as payroll; persdnnel; budgeting, etc. Tinsley concludes with a

series of questions that need to be asked by the special educat ion manager

in evaluating the worth of an integrated system for partlcuTar special
education applicatlon

A

~ The four briefs that -follow in the lnput and output section discuss
three addit ional topics related to computer-assisted management. First,
the concept of telecommunications -and its appllcatios in special education
through Spec1a1Net are. brlefly descrlbed’ The secon brlef 1]1Ustrates a

brief outllnes some_of the national-.resources available for speéial

educators; including some_available th rough SpecialNet; and others that_
will subsequently be ayailable through. the ERIC system. The Final brief”

discusses an app]lcatjgn§,program that provides. a_curriculum management_

system; a teacher plahning system; and an administrative planning system
in an; integrated software package

L

=



A SOFT=SELL FOR HARDWARE:
THE USE OF Miéﬁoéouﬁutéﬁ TECHNOLOGY FOR
COST EFFECTIVE SPECIAL EDUCATION MANAGEMENT o

Rosemary Miller .- - -
“Pine Court Apartments F- 2 ‘ S .
Hilton Head Island, South Carolina 29928

Suzanne Ragghionti ,

3820 Delmont Avenue ‘ -

Oakland, California 94605 :

A knaw]edge of m1cr0computer tEChnology is rap1d1y becom1ng d necessary -
Job skill. This creates a critical need for schools to_provide computer

programs .. to prepare students for today S. job market It a]so prov1des new

on the computér as the manager of instruction_ and lnc]udes ‘an_ introduct ion

to_computer terminology; considerations for the selection of hardware and

software. effective data collection ahd informat ion management; and_the

potential for, and possible methods of; structuring computer-based spec1a]
educat ion management systems. ‘ j E

We are not computer whlzzes, but. we recognlze that . the computer age is B @;

here. The electron it capabilities that allow the 1mpr1nt1ng of thousands

of compléx circuits on a silicone Chlp smal ler than a-postage stamp and

the replacement of hundreds of mov.ing. parts by one microprocessor have

oshered in this era of the microcomputer. - AS a result, the microcomputer
s 1nvad1ng the educational system:at all Tevels. Educators must become

-involved in the development of this tEChnology for educational

appl1cat1ons o o Y

fn deve]opnng educat1onél tomputer l1teraCy, three areas need to be
exam1ned These include the use of the mlcrocomputer as_the_object of

instruction; the medium of instroction; and the mahager of instruction: _
How to operate the computer, how the computer .perates, and the impact of
a rapidly changiag computer_technology on soclety’cnnstitute the caomputer AR
as the object of nstruction. . e

s the medium_of instruction had its beginn1ngs in; and
emphas]s on, computer assisted .instruction (CAI):
pclude. inguiry, simuilation, and problem solving; all
involving the use of more sophist:icated instructional applications:

, The computer'
st1]] has 1ts maJ

F\nally, the computer can_be the manager of instruction by aiding theia

teacher _or administrator in storing and retrieving pertinent student
data: Analysis.of the data can also be accomplished with the computer.

The computer allows us to be managers of data rather than just coliectors
of informat ion.

‘

Th1s presentat1on focuses onithe computer as_the manager of instruc-:. .

tion and includes. two parts: Part One .is an introductfon to basic computer
teiminology Part Two addresses cor ’iderat1ons for the selection of soft-

A
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and the potentlal for and posslble methods of structurlng a computer- based

special educatlon management system.
)

.

concepts that will aid you in adv ising your.districts, in the selection of

a computer system. Most important, we challenge you to plunge into the
world of: the microcomputer and dlscover its seemingly 11m1t1ess potential.

Our purpose is to_share some of what we have learned; especially those

INTRODUCT 10N fﬁ?éAsrc COMPUTER TERMINOLOGY

Computerese has been defined as a peculiar_dialect; spoken_ and wr1tten by

computér initiates for the gratification of their.egos: It is also neces-
sary to have .a basic understanding of this dialect when talklng with local
computer salesperson or communicating with children. The next section

gives a brief definition of some of this ego-building lingo, but the terms
are further explained under the major heéadings of data meaSurement, hard-
" ware, andxsoftware. .

DaiagMeasuremEnt . s . , -
R . f_, ‘, .; R '\:_‘,v'.,';.

: A mlcrocomputen is slmply a series of boxes connected by w1res By ltseifi

‘this_computer is _incapable of relating to. humans. dnstructions and data’
are necessary for an..interrelationship. However, there is a limit to the

_ _The terms assoc1ated w1§h data measurement are bytes and_ blti thes;’
or characters; nombers; latters; or spaces, .are the_fundamental . unifts for
comiiun icat ing with the computer. For examplk, the letter A, the number 3,

.a ?, or:a_space constitute a byte The statement "The comDutEF age is
excltlng'" is equal to thirty bytes. Bits are the computer's fundamental =
units or the smallest units of data w1 th which_a computer works. They are. ::
the binary system of-zeros and ones: Elght bits. are approx1mate1y one

byte, so the letter K is simply a s&cies of eight zeros and ones arranged

in a given order i \

Hardware

Hardware refers to the actoal phySIcal equ\Qment of .the compuoter:. The.
following lists.the terms assoclated w1th\hardware in a more mean1ngfu1

framework :
I. CPU=-Mainframe S N
A. Processor e “ 3« |
8. Main memory : ¥ Lo
b.  ROM , - - .
‘2. RAM ' . -
3. Bus ) T : -
11. Ports : : - ) T

111, Peripherals ; ; S

CPU and mainframe are terms referring to the internal hardware
components of the computer. These components include the processor and
main memory. The processor performs the calculat ions and interprets the
data; its size is measured in bits: Ma1n memory stores the data and
instroctions that the processor needs, “and receives the results of the
processor's work. Its size is measured by the number of byteS that it can
hold. - - .

’

There are two Kk inds of main memory ROM4 or read only memory, and FEE
RAM; or random access memory: ROM is the memory where information is - -

pennanently stored. It contains the wake-up lnstructlons that turn the

-

- . - e
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computer_on: . Information and programs are stored in RAM: This {s the
Memory With which the user interacts. It s important to remember that

when the power is turned off, 411 data in. RAM are lost;

~___In summary; the processor: size is measured.in_bits while main memory
size is measured in bytes. An 8-bit system with 64 k ilobytes of main
memory refers to the size of the processor {8 bits) and the size of main

memory (64 kilobytes).

-

_ Biis refers to the internal wires along which data travel. The bus

size must match the processor size:

_ _Ports or plugs are the oytlets on the computer that allow the addition
of peripherals or external devices. The nuomber available is important, as
one port is needed for every peripheral added to the CPU.

. _ External devices or peripherals_send information to or receive infor-
mat ion “frgm “the ‘Computer.”” THey include secondaky storage devices and_
.jnput,gndigy%pu;,deyjces.-,Because main memory is limited in size; and
data are lost when the power is turned off, secondary storage is necessary
if data are fo be stored. These devices iht1TRﬁ?'FTGBB§E§§§ﬂ§ékd disks;
cassette tapes; and punched cards: ”

out of the computer: "Tnput”devices inclode the CRT. (cathode,ray tube, or
screen) and the keyboard. Output devices incliude the CRT, which allows
the user to see what is being entered as well as what is already in the
computer; and printers; which provide a hard copy of the data in the
compliter. , :

‘Software

Software is the set of instructions that command=the computer and allow
the user to interact with and take advantage of the computer's talents.’
Terms associated with software will be presented in the following .
framework : -
1. Application programs
a. ;;Word processing . . I
b. Data base management system (DBMS)
€. Accounting systems W =
2. Source_programs ) o Ta
- a:- BASIC ' : : :
“b. COBAL _ : ' o
~c. FORTRAN . : T
3. Operating system o ’ g )
Application programs contafn a set of instructions that tell the
computer how to do_a specif ic_task. They inciude word_ggocesSing;,which

is a_method of recording; editing;. and storing writfén reports, letters;
and JEPs; dété~bése—méﬁégéﬁéhtl,ﬂhjchszﬁé program_that Handles_the
Storage and retrieval of data entered under specific headings; and . .
accounting programs, which allow the user.to enter figures and formulas to
be “Gsed in "thé calculations that the computer performs.

Source _programs, also known as high-level language or programm ing
language, “TncTude BASIC, COBAL, and FORTRAN. The computer takes this_
source program and translates it into the binary system for processing.

data flowing between _the. CPU and the peripherals. The application program

must be compatible with the operating system.

48
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;1\;;;géﬁé,dhd”bytﬁi,téféi,tb,dété,@éééﬂtéﬁéntg,,CPU;,br6CESS§t; main memory;

rts; and, peripherals all refer to the hardware; with the size of the
processor be ifig measured in bits and the size of main memory being measured
in bytes. The number of ports controls_the number of peripherals that can

be attached to the epPy: Application programs, source programs, and -
pperdting systeiis are teriis that refer to the software that allows the
computer to perform specific operat1ons des1red by the user.

While rio one can fully unoerstand the computer from readlng a vocabu-
lary list; this brief lesson in computerese should aid your inputting of :

compater 11ngo ,
: B A~
CONSIDERATIONS FOR THE SELECTI®N OF SOFTWARE AND HARDWARE

The search for the right microcomputer should begin. by analyzing how you

will use the computer. The specific uses that you have in mind will help

determine both hardware and software needs. There are several questions

that you need to answer: These fall into three main categories: what,
where, and whok : i

Questions to Analyze Computer Uses

1. What processes do you want 'to use the microcomputer for:. predicting;
forcasting, agp budget computations, or word processing for letters,

~ mailings,. andfIEPs or_student_ information files? ___ v

2. If a school sfite is intended for mlcrocomputer placement will the
_Same hardware Qe used for both computer assisted instruction and
administrative uses? Some hardware may be inappropr iate_ for both uses.

3. How much data must the systeit be able to handle? Ceritral office data
needs will be guite different from those of a school site.

4. Will the same hardware be. used throoghoot the district for both school
site and central office uses?
5. Who will use the m1crocomputer--secretar1es, teathers; administrators,
. psychologlsts? .
G.gWill multi-user time sharlng be used? An example of thls could be at
_ a_high school with a large special education_department. A CPU would

¥ be hooked up to several screens and keyboards with a printer oritwo:
The screens and keyboards could be used by tedchers, psychologists,

secretaries; department heads, etc.

A common mlstake made by school d1str1cts is buy1ng hardwareffjrgtfand

then trying te find. software that will run off that machine:: The system
is.only as good as the software used. Therefore, software should be
selected before purchas1ng hardware. * ) ;)5

Evaluatihg Soﬁtware Fdrst .

o ease of use __Is the software user-oriented? A well des1gned sof twane
package shogld take between two and Six hours of training to master. Ma%
softwWare._ packages jnclude. pract1ce disks and training lessons. . The
personnel who will actually use the software should try it out before’
purchase.

Second 5 1s _the software _menu-driven? The_menu_lists the_choices_and _

gives instructions on how to execute the desired choice: Figure 1 depicts
an example 'Ofr %mEhU from Profile II, a data base management system.

-
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: PROFILE 11 MENU

“Directory  _
Def ine Data Formats
Def ine Screen Formats
Def ine Report_Formats
Eefine Label Formats
efine Selection Formats
_Expand Existing File
. Inquire, Update, Add
Print Reports
Print.Labels .
Select Records
Exit

vie

FIGURE 1

Fér"exampie if _you wanted to set up a file of stuaents in your speCIal
educat ion program; you would choose 1; define data formats: The micro-

computer would then lead you through sett1ng up your fields. Field 1
would probably be“last name or last name, first name. Subsequent fields

would include parent's name; address; school; handicapping conditionm; -
etc. The set of fields on each stident would make_ up a record. All of
the records would comprise a file. If you wantedeﬁxgeport of students by.

type of program; you would select 3; def ine data fokmats: Once the report

format was set up, you would choose 8, print reports.
)

Documentation. Does the software selected have complete concise docu-
mentaflon incTuding an easy-to-understand operator's manual? . It is neces-

sary. to sit down at the microcomputer and try. to follow the steps outlined

in the manual _before buying the package. What _seefed clear to the pro-

novices who buy the package and try to use it on the1r own.

Do_software brochures and_demonstrat ion materials show the data _

capacity of the system? How mach main memory will the software paCkagé
use? How much room on the disk is taken up by directions to the computer?
Some software packages may _ leave little room for the amount of information

that you want to put in; " A1l compatible hardware should be listed. On
what machines can you use this software? Examples of reports should also

be shown ip the manual. You need to know if this software package can
generate the kinds of reports that you need.

_ Dealer support: BDoes ‘the software dealer offer sapport even after the

sale is made? Replacing defective merchandise, correcting program errors,
prov1d1ng updates if new 1mproved packages are developed pr0v1d1ng

§]Qns”are”greggwtq,an§Jde[ Keep in_mind that payment terms _are_ a key

part of the negotiations for installation: 1In other words the system
should be installed and operating before final payment is made.

FieiiBiTifi fre the input and output and processing capabilities of

the package exible enough to accommodate your changing needs now and in
the foreseeable future? Is it -possible for nontechnicians such as yourself

.to modify the.structure of the reports?

B Ratlngs of software _are published_in computer journals and research
service guides sach_as Data Pro: Another . good source of information is
another user. Ask the dealer for names of people u§ing the package.

Check with other districts using the software to see how well it works for

them and any difficulties that they may have encountered.

.
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input and output; and service.
lgx ThlS refers to the 512e of both the central proce551ng unlt
(CPU ana—haln memory. _For administrative uses_the CPU should be a 16-bit

system‘ Main memory shoald be at least 48 to 64 KB:

___ Storage. The most commonly used staorage devices for microcomputers .
are f oppy disks: Hard disks are becoming available, however. The basic
differences between floppy. disks and hard disks are durability, storage
capacity; _and_expense. Floppy disks must be handled. carefully. Dust,.

heat; finger marks, and warping caused by improper storage can damage the

dlsks Hard-disk Systems are sealed systems and are therefore less
susceptible to damage. -

Floppy disks come in two siaes:. 5 1/4 inches and 8 inches diameter; 5
174-inch disks have a storage Gapacity of 75;000 bytes 8-inch disks have
a storage capacity of 315,000 bytes. Hard disks are available in 8-inch
and 14-inch diameters and have a storage capacity of 75,000 to 315,000 ___
hytes: For example, _one_ spec1&l education student's records including IEP
data could contain 10,000 bytes. A 5 1/4 inch floppy disk would hold _only
about seven such records; .5 1/4-inch.or 8-inch floppy_disks used_to store
1arge amounts of data could conceivably create a new filing problem and

require a file to find a file.

Hard-disk systems are lnltlally expen51ve but in 1lght of the rapldly

developing and constantly changing computer technology. one can assume.

that reasonably priced hard-disk packs will be widely available for micro-

computers in the next few years.

Luputuauduoutputudergeg77 The type and number of lnput and output o
devices needed is _an important consideration when. choosing hardware. The
ports or connect ing plugs on the computer itself (the CPU) determine both

the number and type of devices that can be used. Input considerations
include the type of keyboard and Tocation of specific keys. The keyboard
should be as close_as possible to an actual typewriter for ease of use.
Output devices inclide the CRT (screen) and printers. The number of posi-.
tions on the screen {columns by rows) is. important to consider. _Some
screens show only part of a line of prlnt There are basically two types

of printers: dot matrix and letter quality. Dot matrix printers may be _

adequate for. your needs . if reports, mailing labels; and 1ists are all that
is needed. Letter-quality printers produce a higher quality printed copy,
and you may want this_type of printing for letters. However, letter—
quality printers are typlcally slower. .

~_Service, As with the purchase of software; the availability of service
1nclua1ng warranty, maintenance, update prOVﬁ;lonS, and guaranteed delivery

date must _be considered. Warranty provisionsfand maintenance contracts
need to be negotlated before the system is purchased to assure maximom -

In summary; in selectlng software and hardware,
1. Define specifically for what use you want to use the microcomputer

2. Research_available software and hardware. = _ = o

3; Buy the most reliable software and hardware that meets your present R
and projected needs.
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DATA AND INFORMATION NEEDS IN SPECIAL EOUCATION

Before one can address the actual uses of computer technology in special.

- education administration; a_close 1ook mast be taken at the. components of
good data collectioffi and informat ion management. The computer alone is
not a data-processing system. _An efficient management program wilT combine
present data collection methods with. computerization: An effective data
collection and information management system must incorporate the informa-
tion needed to administer an accountable_ spec1a1 educat fon program. Some

basic considerations include the following:

1. The data collection procedures should be directly related to

B ident if ication; assessment, and placement procedures.
2. The system should be deSIgned to meet,the record keeping and data

i needs of both_direct service and supervisory personnel.
3. The system should be able to accommodate changes 1n informat1on needs’

among special education programs. P

information should.be desjgned to 1ncorporate several plann1ng or

reporting functions. The following .are examples of information needs. in

special education administration that can be met more effect1ve1y with
computer izat fon than with manual processing. In other words, all the

files of 1nfonnat19n7that are_kept by _direct service and supervisory.
personnel in numerous file cabinets and 5 by 8 card files could be stored
in the microcompiter and accessed as necessary. . P

Types of Information That Can Be Computerized

Masterfile: 1lists of all special education Students and lists

categories, schoolsy, etc.

0

StHédUiind' for schools, transportation, resource programs; relatdd

Reporting: for example, interim progress reports on IEP goals for parents

and regular class teachers.
Attendance Reports
Research: This could inciude relationships betweenryariables quh as type

of placement, age at entry into spe€ial educat
tion, etc.

Student Ident if icat ion: Files of bas1c 1nformat10n so that the _reports on

ethn1c1ty, federal employees federal hou51ng, free 1unch, etc., could :

Historical Data: I‘ncludmg_médi'cai and psychological
Student Directory: Emergency phone numbers; &tc:

Mailing by Activity: Mailing 1ists; mailing labels; and letters can be.
generated on the microcomputer:. The'microcompiiter could identify all
students whose reevaluation date is upcoming; insert the appropriate

items in the_blanks_ in a letter,; and address the Tabels: Figure 2 is

an example of such a letter:
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Dear o * .

It is time for theﬁ;ﬁﬁg;!”[ev1ew of " _TEP. Pleaseﬂ
'1nd1cate the most convenient time. for you to attend a meeting at_th ;
school: —7777w111 be reevaluated before the meeting. If

appropriate form.

The folﬁow;ng people w111 attend the meeting: .

€lassroom Teacher Resource Specialist : SN
—_tounselor “—Administrator : T,

IEiDQCQUtNTeacher Psychologist v

T Adaptive P:E: . Social Nq{ker

Please indicate your 1st, 2nd; and_3rd _choice of meeting times: If you
have any questions, please call 222-8097."
DATE, . : TIME

REMARKS t

. FIGWRE2
Record keepfng The mu1t1tude of records kept on spec1a1 educat fon o

studenws by a distriet can be put into the m1crocomputer and accessed
as needed. .

~ Testing: Results are easily accessible and readily available in one place.

P

Types of Data ta Analysis Available

Given the amount of .data available with this student system. one would be

able to compile the information necessary_for compliance monitoring and

for enSur1ng compliance; such as:

child counts cross-referenced by age; program; and handicapp1ng
condition; -
audit_ tra1ls for program projections and reimbursement; and
budget .and program projections and reimbursement computations
according to state and federal formulas.

lists of incomplete records_{unsigned 1EPs); . - .

IND it
al

o i
P

.~ It will also-allow analysis for management information required not

only by administrators but by teachers and specialists as well.

1]

Building a

appllcatlons specific to their needs. o _
. [

For example, a schopl or district could purchase a data base managemqpt

system and_a_word_processing system; both of which are software. The_

necessary hardware wodld include a €PU with 48 to 64 kilobytes of main.
memory; a CRT with an 80 by 24 column screen, so_that an entire line of

text_can_be_seen; a printer--either dot matrix or letter quallty, and disk

drive expansion un1t or a hard-disk system.

PR
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With this configuration a distrlct oould begln transportatlon schedul-
ing, student files,.or indivwidualized program records. The word processor

" could be used to. write letters to parents and generate curriculum guides.
The two working together_ co@1d generate_more comprehensive reports_and
information analysis: .t is Jmporgant to remember that in order to do
this eff1c1ent1y, ample secondary storage is critical.

-__ The cost of this- conflgurablon 1s presented in the f0110w1ng 115t

¥he price ranges reflect the sophisticatlon and quality of the product

- 1.7 Software - : — : i
o . A. DBM5--$100 to $1660 v : : ’ oo
& -~ B.. Word processor--$100 to $800

2. Habdware
A. Computer--$2;500 to. $8000 -
B. Pr1nter--$300 to $700 for Dot Mafrlx
) $2;000 for Letter Qualiity . .
€. Disk Drive. Expansion--$850 to $3,000 .

~D. Hard-Disk System--$2 000 up

3. Additional costs . | : :

_. A, Paper--$40. per box . - . . g

\B. Disks--$5.95 for 5 1/4-inch . -
| $7.50 for 8-inch- .
) . Printer ribbon--$15 - [P .
D. Cables--$50 - ’ - Sy,
E. Maintenance--aboat’ 10 percént of the pﬂrchase prlce ¢
F.. Furniture--as needed di o

R

bléh to §péhd 50_percent of the total cost. of the hardware on software.

sc annd ac the 3

The system will be only as good as the gpftware that runs it.
) . : - d s .‘i'
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DATA-BASED PROGRAM MODIFICATION

R SR

A DISK FOR MONITORING STUDENT PRGGRESS
oo

Cdren Wesson . . ) o v ‘fo

Data Based Associates . % v B - . R
4624 York Avenue S-: . . o
Minnedapolis, M1nnesotﬁl 55410 . o
. < oot - .j"-; @
tNTR@bUﬁTiON o

Thls pcesentatlon descrlbes a mfcrocomﬁ"ter dlgﬁ deve]oped by Data BaSed

Assoc1ates (DBA), a pr1yate organizataon. DBA consists of: spec1a1
?"educators, school psychologists, and résgarch scientists with extensive
- ‘experience in teacher tra1nmng, tonsu]tat1on, and computer applicat1ons. .
The. software‘developed b DBA is-entitled "Data Based Program Mod if ication”

{DBPMY. DEPM enabies a teacher- to select a measurement system unique to

the curriculum which allows the progress of each student to be monitored:
Data generated from rout inely _scheduled student performance samples, one
to three'minutes in duration; are examined through graphic analysis or
simply entered into the DBPM computer software package. Although the o

computer package is not necessary for progress decisions.to be made, it

offers the advantage of an instantaneous printout that informs: the teacher
of the effect1veness of the current instructional program.

v

";,fﬁ If the instructional program is not. 1ikely to meet the projected goa]s,
: .the computer program will recommend that the- teacher make a change in
““Mnstruction. A printout of:student performance over time atong with
. SI?ble, evaluative statements is available; providing school personnel .
‘with a hard copy. For administrators, DBA provides a service to aggregate
information across students for the purposes of progran evaluations and

sammaries. A X

_ -The F@ma1nder of the presentation describes the research ‘and develop-,
ment_process supporting.DBPM; the p¥ocedures used’ and additional. services

available through Data Based Associates.
/ L
: RESEARCH AND DEVELORMENT -

] . A

lined_in_P.L. 94-142. Implementatlon of this part of_the law_has_proved &

difficult due to the absence of technical knowledge that would enable

schools to comply with, the intent of the law as well as the procedires
outlined in" the 1aw.é§£n response to this problem; a program of research
and. development was ablished; its goal was developing-a functional.

system for developing and monltorang progress on IEP goals P L. 94- 142

+ intended. _ N

* ' : ) .

i <
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N ____0One objective of this research and aévéiaaaéﬁ%%r'agran has been to
‘empirically determfne the effects of teachers using the formative evalua-

tion system on_student achievement in reading, épglljng; and. wr itten
express.ion.. _If we are to achieve substantive as - well as pyocedural
compliance with the law (Deno & Mirkin; 1980), we must determine whether
~using the formative evaluation system incredases teacher success in devel:z .

© oping_student prograis. In answering this question, our focus has been on:’
the'IEP adjustment decision that teachers make once_special education is

being provided for a student: The formative evaluation system is an
assessment device for monitoring the effectiveness of the IEP. The .
hiﬁ@théﬁiijjé,tﬁét if_an_adequate system' of formative evaluation is. devel-

' oped, teachers may use this system to.monitor student progréss and the
effectiveness of their instruction. If student progress is not adequate;

then teachers_judge their instruction_ineffective and modify their

" instruction in an attempt to .improve the stident's progress.

,,”,Thé,tétjdhélé,Uhdétjiiﬁé,thﬁjigébétﬁéiié rests on a set of assumpt jons:
First, the success of special eddcdtion is defined by the. extent to wh ich
students' academic and social behaviors are improved. Second; for any

- mildly or moderately hand icapped student; it is impossible to reliably
identify_special educatibh§? dltefnatiyes that will be more, effective than
1. v.Given the first two assumpt{gns; the . .
e helpful to

the regular classroom progtaq. *.
- the student rather than a plan that is guaranteed to help. _I¥ the IEP is

initial IEP then must be viewed as a guess about what might

only a guess, then there is no alternative but to continudusly evaluoate
‘the effectiveness of the 1EP and tgemodify it when it is unsficcessful.
-Under sich conditions teachers should be able to increase the success of
- special education by systematically measuring student progress toward the
achievement of program goals and then adjust+ng student- paggrams to enhance
that progress. . In a responsive system $Utﬁ7é$,thjs;,studentgperformance,
data function as the most useful vital signd of whether .a program is .work-"
ing or should be changed. An evaluation system, when effective, allows _
_ teachers tb_éﬁ?ikitélly test ﬁheir best hunches ;about hgy‘to‘help stadents:
N T B I o
T, - QOne desirable.characteristic of a_formative evaluatgon system is that
* + it can be usefu] for monitoring the effects of any type of _imstraction;
For example; wheth&r the teacher chooses DISTAR, a basic sight word method,
or any other approach to teach reading, the monitoring system should

accurately measure the student's praqgress in reading; and it must be

} unbiased with respect to various thebretica1>apprqaCHes to teaching.-

stgge Qne RERE

| ‘In_order to accomplish_the goal dﬁéj%e”research,and,deve]opment,ptogram; a
three-stage plan was designed. Stpge One.included (1) the ident if icat ion
of the behaviors to be measured in réading; spelling;_and written expres-
sion; (2) the development of technically ddequate mpasurement procedures ,
-for measuring tfose behaviors; and (3) .an exploration of alternative.
approaches {rule systems) for_using the data generated by these measures

-t

to make decisions about the effectiveness of_instroction: - The .studies. in.

Stage One were intended to lay a foundation /for subsequeft éngineering of'

a generic formative evaluation system. 1Ideftifiying-vad4d siimple measires
.-of: student performance was critical becausé later develgpment of the
valuation system rested on whether:perfgfmance data.that were technically

; Consistent with thie intent of the -thiree-stage plan, measurement and

evaluation procedures were developed for three academic areas_ (reading?™  <-
spelling; _and written expression): For purposes of illustration, the
process of identifying the reading measures will be described.

§ The basic strategy used in identifying useful measires involved a
ess of elimination. Initially a pool of five easily measured reading

-
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behaviors was éépérated through a review of the available literature., The
behaviors measured in reading included (1) reading isolated word 1ists,
(2) reéading isolated words in context; ?3) reading aloud from_text; (4}
ident ifying deleted words in text; and (5) giving word meanings. (Deno,
Mirkin, & Chiang, 1982). The pext step was to develop Simple standardized
measurement’ procedures. Specific directions, which could be used routinely
to condact assessment; were devised. These specifics included hHow to
*t choose a sample and brdVideidiréttidhs to the student.

o .The third step was to determine the criterion validity of the measure-

ment procedures by correlatlng the scores obtained from them with_scores

on commerCIally available standardized measures; with programn placement;
and with grade ]evel The measures that were not reliable or valld,rpr”
those “that werg” deemed less acceptable with respect to any other de:
characteristy

>

A d%gf eliminated from the pool: y /‘\

' The res'lts of the criterion validity research led to_ the concluslon'

that reading aloud from a basal text is_an obtimal behavior to. measure.in
reading. The rationdle for this selection inclides’ the: fact that reading
aloud provides a broader range of scores than isolated words; and relates

somewhat more_closely to comprehension: In addltlon, reading aloud

requires little teacher jpreparation’ because a teacher can_simply randomly
* select\a passage and direct a child to.read aloud: The procedures for .
measur ing reading aloud have been detajled in a manual-available through

DBA.and are brlefly descrlbed in the procedures section of this article.

procedures for writing objectives. Shof\-term obJectlves (STOs) are baséd
P on the long-range goals, which are deve gged using a formula_and the __ _
student's scores from the reading-aloud measure. STOs can be written so
that. measurement is on a standard -task’ (e.g., reading aloud-at a specif ic
; criterion applied to sequential tasks (e g s mastery of units in.a basal
reader). Both procedures for writing objectives were adequate {Fuchs,

Wesson, Tindal;, erkln, & Deno, €982) AR o .

next step in stage one of the research ?ogran was to mvestlgate two.

b

‘generic measures. Ahalysesrgf.student pe?fonmance data indicated that
Students showed greater’' academic growth _whem a_data utilizati strategy

was in effect than when_teachers did not use_the_data sys tema 1ca11y i
(Martin, 1980; Mirkin, Deno, Tindal, & Kuehnle, 1980). Questionnaires
designed to evaluate teacher satlsfactlon with two alternative data-.

) utlllzatlon strategies revealed that teachers preferred to use a ‘comb ina-

;Tindal; Mirkin; & Deno; 1982): This flndlng contributed ta the esign of
the data utilization strategy employed in stage three studies. This
strategy is described in the procedures section. i .

Sgage Two )

Stage Two Jonslsted of 1mprov1ng the 1oglst1cal feas1billty (Ldvitt 1977)
bf the formative evaluation SyStem, as measured by teacher efficiency and
satlsfactlon No system of formatlve evaluat ion would be useful if.

teathers found it to_be. too time-consuming or if they were dissatisfied
with other aspects of the systeim. Without efficiency and teacher accep-
t;ége, the formative evaluation system probably would not be used regard-
less of its value in monitoring student progress.

S P T Ty

.. .A series of field tests was conducted with a. cooperatlng school
district: The results indicated that with practiceé and systematic attempts
to reduce: measurement time; teachers were able to increase their eff1c1ency

57 . -
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‘research back to the primary goal: to determine the effects of teachers'

. frog text mate

by 15 times. At the end of the study teachers required, on the aVErage,

only two minutes to prepare. for measurement, conduct a one-minute assess-
ment, and sCore and graph the r 1ts ¢Fuchs; Wesson; Tindal; Mirkin; &
Deno, 1981). These tedchers were also highly satlsfied with the evalua-
tion procedures

When questloned by lndependent evaluators, the teachers stated that

{1} the system eliminated much of the jargon; ambiguity; and vague.

descr1pt10ns -once found.in IEPs; (2) the system met.the real intent of the

law; (3) their own testing was now relevant to the instruction belng pro-

vided in the classroom; (4} they were confident. in the reliability "of their

test, making .decisions easier and meetings shorter; (5) their testing was
more meaningful .because students are compared with peers from their own

school and grade level; (6) the.students were more .aware of their own
progress because. of . the frequent chart ing required by the data-based sys-

tem; (7) their ability to measure the effectiveness of their teaching _

strategies with _any particular. student was impraved; and_(8) the system
made -wr iting IEPs much easier (Wesson, Deno, & Mirkin, 1982). These -
results clearly suggest that this monitoring system not only is logis~

tically feasible but in fact has practical advantages:

Stage Thrge : : .
B
Stage Three of _this research and development_plan_brings the focus of

use of formative evaluation on student achievement. Preliminary findings

onm this topic are encouraging. &egults of a study 1n101v1ng teachers from.

39 large-city schools indicated that implementation’ of the. frequent,; direct
measurement and evaluation procedures affected positively both student
achievement and student awareness of-their own achjevement. Students of
EXstJmental teachers performed better than students of comparison teachers
on virtually a}l achievement measures; rate and uracy in redding aloud
ials; and the Structural Analysis Dd»Readlng Comprehension
subtests of the Stanford Diagnostic Reading Test. It is worth noting that

although the former measure {reading aloud from text)°was useH -throughout

the study; the Tatter two were not d1rect1y measured by, the teachers as
part of the evaluation.syste.

The flndjngs sugge§t that when teachers rep@iild]y employ the simple
one-minute test of reading aloud frgg text passades to index student
progress, they can lnterpret stude ains as representing general reading
achievement:» That {5, the data- apparently validly reflect fluency, decod-.
ing, and comprehension. The only measure on which experimental and control

group performance was undifferent:iated was error sdores on the third-grade

oral reading passages. This may be explained by tﬁe‘poor reliability .of
such error _scores {Deno, Mirkin,; Chiang; & Lowry, 1980; Fuchs & Deno; 1981;

Fuchs; Deno; & Marstoo; 1982) Consequently, the results of this study.
suggest that technlcally adequate,;gebeated currlculum based measurement,
when used by teachers to evaluate and mod ify programs; positively affects
stodent ach ievement..

: In addition to achieving better; the students in this study were more
- knowledgeable about their own learning when their  teachers used systemat ic
~measurement_and_evaluation. procedures., As compared thpgp]]s whose _

attcale in their curricula (1} more frgguent]y said that,theyfkngyfthelr

goals; (2) more often actually stated their goals, (3) were more accurate
in their estiffates -of whetWer they would meet ] i
typlcally reported that they relled on _da




Lo

réading. achievement, but also their knowledge concern1ng their own 1earn-{'
ing. These outcomes are ‘theoret ically and .socia)ly. important. On the one _

hand they support the hypothesis of many educational psychologists,:
(Bandura, 1982 Crow & Crow; 1963; Farhham-Diggory; 1972; Prentice, - 196&)
that studentg knowledge of their learhing may improve. academnc perfor-

‘mance. __On the other hand_increased participation by student9 in their own

eddcation is often regarded -as an important educatlonal goa1

w

This study generally provides support _ for 1ncreased use of- syStematlc,
ongoing measurement. and evaluation of student progress by teachers,.. It
provides evidence, that individuad special education programs can-be _.
mon itored. contlnuously and improved as required to increase the 11ke11hood

of student gains, The findlngs of this research coytradict the conven-

tional argument that teachers do not need to use frequent measurement and

evaluation because {1)_they are already sufficiently aware of student
.achievement and (2) such procedures are._ineff icient: Teachers who used
frequent measurement and systematic evaluation were more effective in
enhancing student growth and student awareness of their educatlona1

programs, .

‘Procedures Used With DBPM B . i

Teachers using DBPM require training_ to _carry_ out a spec1f1c set of pro="
cedures, including establishing an.appropriate measorement level; writing
‘long-range goals (LRGS) and short-term objectives-(STOs}), collectlng three
oral reading.scores per week for each student; inserting thefdatafjnto a

« disk or plottlng the scores on a graph, and using the data in; mak ing
decisions about the effectlveness of gtudent's instructional prografs.

east en Readlng ieasurenent consists of one- m?nhte t jmed samples
of reaaln§:Tran the student's.curriculum. Correct apd.incorrect words are
scored and charted.on equal interyal charts, The level of stimulus _
materijal -for testing, which also represents paseline level, is selected as
the level from which the student reaasraloud about; 50 words per minute.

the staden asing ‘both:the entry-level criterion and a desired
,year -end mastery criterion, usually 90 to 150 words correctly per minute
wikh no more than seven errors. The_format used in writing the long-range

goa¥ is similag to the following example:

_ Writing goals. Teachers are lnstructed/to Write 1ong-range goals for
d g‘ TEP

1n .32 weeks,; when presented with stories from 1eve1 G G1nn 720 John
will read aloud at the rate of 110 words per minute with 7 or fewer. ;
errors, ;

gectlves. For perfonnance object ives, in. a;aé; to compute the

from the criterion level 1isted in the LRG: pividing this difference by the -
number of weeks necessary until the annual. review, they arrive at the number
of words per week gain necessary to meet the long-range goal crltetia.,wrbe

measurement task 1s a randan sanple of 1tems fran a constant set of s

school days and the vertical_axis represents the level of performance on.a __-.
constant measurement task. Each data point represents the. level of proficiency «.
on that constant measurement task. The 11ne of best fit through the data

;In_graphing performance_measurement; the horizontal axis represehts S U

stimulus materlal
. Data utilization. In addition to méaéuriﬁg and writing goals and objec-
_tives,; the teachers are trained in the use of the measurement procedures for

evaluation of the instructional program. In order to monitor student §row§h
the basellne reading level and the long-range goal are connected by an aim ine

. . B ‘ : / [ —
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that showed the student’s desired progress. This aimline appears on the Apple
disk. FEvery seven data points, the computer monjtors student growth by means
of statistically evaluating the data. If the student were progressing at a
rate equivalent to; or greater than, that indicated by the aimline; the
instructional program was. continued. _If the_projected rate of growth were

less_than that indicated.by-the aimline; teachers were directed tg fiake a
majot change in the student's instructional program.

__ Techrjcal information on BBPM;. DBPM. is Apple compatible. It requires the
ase of anXppTe TT pTuS microcomputer with 48K memory. Compatibil ity with
other systems is in progress with information available upon request. Each 5
1/4-inch diskette is available }nAthree formats:

1.” Program A is designed_to measure and evaluate the perfomiance of 20
students in reading; spelling, written expression, and math over a _

- One-year period. . - S - <

2. Program B _assists the teacher in ana1¥f1ng the reading and math perforfmance

. of 40 students over a-one-year period, -

3. Program C allows the progress of 40 students to be monitored over one year
in written expression_and spelling. : ' et :

X —_ _ e
ADDITIONAL SERVICES OFFERED BY DBA
Data Based Associates provides training via in-service workshops designed to
illostrate basic data collection and goal setting techniques. A typical
training program focuses on: . - F]

the measurement procedures for each academic areay

procedures for setting goals and objectives;
~ the use of ‘the data for program evaluyation, = .
" the use.of uniqug DBA designed microcomputer software, and = =

the application of the computer-generated data for program evaluation:

O Q0 0 0O

-

Data Based Associates also offers consultation to school districts regarding

the implementation of these progress-monitoring procedures. Corisultdt ion
services are uniquely designed to ieet the needs of each district.
L :k oL o= - _ - -
. For_more jnformation; contact Data Based-Associates, 973 Laurel, St. Paul,

Minnesota 55104, (612) 221-0046. i : s
ED#238534 | o o
:
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 SPECIALNET: AN APPLICATION OF-COMPUTER-ASSISTED TELECOMMUNICATIONS IN .

Co o : -
3 V :,. L ﬁ N ’

o~

SPECIAL EDUCATION INFORMATION AND RESOURCE MANAGEMENT

Robert Campbell . . ,
Teaching Research Division 4
Monmouth, Orggbﬁ‘ 97361;ﬁ ‘

) j
:

This sessipn provided hands-on experience with SpecialNet: SpecialNet is

a national special education computer-assisted télecommunications network

" developed by The National Association of State Directors of Special

‘Education (NASDSE). The network described. in this session_provides rapid
computer-assisted communication among nearly 1500 individud..and agency

users in 50 statés; including 48 state education off ices: In addition,

the presentors provided an overview of the “twenty-five information bases;

- which include programmatic areas {e.g.; muTtihandicapped; early child-
‘hood) ; technology (e.g:; computer application, televisten, and video), and

special-education management (e.d., federal and legiskative, Titigation,

CSPD) provfding_up-to-the-minute. resources from experts in those areas as
well as from other network usars. . ‘

~.The participants in this session did not need to have any formal
exper.ience with computers: However, computer literate participants may

have 'been introdiced to a new application for their hardware. i

Ei

.

~ The session's major goal was to lead-Participants fran & %eieral

understanding of telecommun ication technology to the specific -ipplicat ions -

of computer-assisted” telecommunications in special education. Four major

objectives were included to meet this goal.

1. An introduction to the concept of computer-assisted telecommunications

network. _Objective one provides an_stroduct jon and definition of the -

basic forms -of telecommurnication. The. primary beriefits and risks

involved in the application of this technology were presented; includ-

. ing.hardware requirements and the adaptability of hardware for .use by
handicapped individuals. Finally, the concept of network was def ined
and the SpecialNet computer-assisted telecommunications system's

“potential as a national and statewide network .1inking special educators
at the ndtional, regional, state, district, aid institutional level.
was examined., ) o

2. . An overview of the communication and information applications of the

-+ cpmputer-assisted special education network; SpecialNet:. Objectjve

two examines the information and resource applicat jons of SpecialNet.

The various serv iles offered to network subscribers-are outlined,

“ingluding an explanation.of the network's electronic bulletin boards
which provide an informal information base in twenty-one content areas
related to the handicapped. _Examples_of the type of information .
~provided; the format .for entering information; and how to access the
informat ion were presented.

Y _
_ - .
- - .-
e . " ’ N v
.

.



3. Carefully programmed. instruction leading to actu 1. ability Qf each
participant to use the network. Objective three:gs designed to lead
the participant through the:actual operation of the system. The
participants learn to compose messages and use the various send
options, read and_scan file options and_access information from

varioas bolletln boards., In addltlon, the more complex operaﬁﬁons

4: Hands-on -access and use_of Spec1a1Net by part1c1pants using portable

electronic data terminals. Objéctive four provides each participant -
with {as time permits) an actual oppOrhyn1ty to apply the knowledge
acqu1red through obJective three A minimun. of four portable

purpose.. Participants access the network, send and receive a messaéé
and retrieve 1nfonnat1on from one of the bul]etln boards.

Partlclpants _have adequate knowledge and skill. to use Spec1alNet after

the session. Additionallg each participant has the opportun1ty to ask

~ guestions regarding the potential for the system's use_in the_agency and

explore how other special educatorsgare mak1ng ase of the system.
4 nd :
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DATA BASE MANAGEMENT SYSTEMS

382. Long Hill Ave.
Shelton, Connecticut 06484

¥
There are two types\of data base management systems The first type lS a
§%m%i%, or general, electronic filing system. It can be used as a sub-
sti

i e_for_ all those applications_that involve maintaining records and _ o
iles and generating reports from those files.

i

It does not matter whether the records relate to students, personnel

inventory items, or-purchase orders. You. will designate the file when you
enter your ch01ce of data, i.e., inventory

The number of potentlal applications is mind _boggling. For example, a

typical elementary school can establfsh a student,demographit data base on

dlskeﬁte and have instant access to any portion of the file; i.e., a bus

breaks'down andwghefgindergarten students are stranded. at. school 1ist/

~pr1ntﬁall kindergartén “students on bas ran 15: priority 1. home phone;

2;\ emeggency«pﬁenerff parents nanie, eﬁﬁﬁ - ‘

;’"j,,,i RE g M T
;aw oo _You, s¢ up a phane system and call hof®. Unless you had a filing
' systep toraccommodate a problem of this type; it would have been an

ﬂhpOSSIble task.

LE .: K

, e '~ ELECTRONIC SPREAD SHEETS <

" _advantages of this one type

/ Business executives have dlsngéréa that the time (and power) saving’
f

’:e‘l_!l
- LA

purchaSIng a microcomputer

. These. programs. handle’ JObS that involve two-d imens fonal (rows and
columns) tables filled with numbers that need extensive_ processing and __
repetitious calculations. The value of the program is that yoa can change

asingle var iable, and all the related values will automatically change

with it. The power of the program rests with_its potent1al for forecast-

ing;. mapping; and negotiatlons. The program basis is the what--if and
if--then tasks that it can perform. " I

Numerous central .office tasks can be accomplished with the electronic
‘spread sheet. This is tru}y a time saver.

-~

v o , WORD PROCESSING

" A word- DFOC“'“lng program ‘is not s1mply a sophisticated typewriter It is

more aptly dvined as a tool that can turn a laborious; time-consuming

wr iting task into one that is almost enJoyable

____1f you write like'I do, it takes a minimum of three drafts before a
final copy is produced: This means . that the typist must retype the copy a
number of times while trying to decipher my hieroglyphics, scratch-outs;

write- overs, and arrows. Thlsﬁfstwhere a word- procéssing progr an shines
cf

; A ' ‘ ' .
k 64

e MY

4
®
\}1
-y

ERIC

Aruitoxt provided by Eic:



W a ‘é;_ ;” ' ' : ~n;,i &

Wbrdé sentencesL or paragraphs can be changed, de1eted, subst1tuted, or
rearranged in a matter of seconds, electronlcally ;

_ . Word processing _is most useful for writing tasks such as reports;__
curriculum guides, departmental procedures, or policies, which frequently .
require extensive changes during the creation of the original draft or

after the draft has been praduced. in addition;. word processing also

useful for customizing standard documents such as contracts dnd ers to

s

parents, where a sma]l port ion of the oVeral] text needs changtng

-

programs that make some insertion,; such as name and address, automat1cally
Centain word-progcessing prograns are accompanled by dictionary files that
automatically check for spelling errors. ) . >J

- o ADMINISTRRTIVE DRTR BASE AND MANRGEMENT SYSTEMS
These syétems include functions such as the following:

Attendance .
Student--recgrd”flles

Calendar of -events

Gost accoant ing

Inventory -

Library and-media center
Maintenance .
Scheduling _______

Bus. and .transportation.
- Club and social activities

Grade reporting ! ‘v//
Ledger :
Mailing.Lists : - . g .
Payroll o C oz . L )
Sports aCcOunting ' T R < ¢ &
Word processing ’ g = - . * e
? Staff data base - . . > ©
[EP generator ! ] E
Curriculum and course object1ves c .
Some of these applications stand alone; some are integrated data bases.
o L . . e . bl -
] @.’ .~ A FEW PROBLEMS INHERENT IN APPLICATIONS ‘
a <
For most appllcatlons you win need a separate data base 71 .., personnel N
and. student DBMS. Xeu need to enter the same data imto each separate
DBMS, i.e: student demogr aphic file and student attendance file: This
' alsoLCreate§ a problem o malntalnlng(or updating multiple files. . : .
- Here are a few solutions to the probiem' - , .

1. Keep a det311ed DBMS catalog and what is kept on each system. A menu
is more complex but is more efficie

n
Construct a set of .instructions: for%sonnel maintenance systems.

v. < . . ’

: - If you are handy at constructﬂ g small prpgrams de519n & progran,
- 1ncorporat1ng soﬂut1ons 1 and 2 tol e—permanen ry on the-BBMS disk.

N

‘g\ n
.

\

:Computerwze only those portlons of your paper work chores that are
most routinely used or cause the’ most problem.

O
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2. Work by exception: Computerize only those portions of the data that

are cdusing_the most problems. Contrarily; do not enter every. con-
cetvable exception if it will not be regularly used. Use th
ing ds a guide: 25 percent of the students use 75 percent
time. Use only 25 percent of the data  that you want to

_ it'will be used 75 percent of the time.

3. Know-your-limits: Scale down yaour data base. You have only SO_much
room_for_storage. Two disks can hold 800 to 1,600 records.- . Beyond
two disks you cannot tell "Who is on. third:" If you cannot hold it

down, them you w111 require an expens ive system : »

Certaln applications regquire a number of DBMS linked together to
provide- a larger integrated data-based management system, They are dif-.

ficult and not as economical to produce. They are specific to a particular
need.

~ Let us look at a few problems in this area. You have purchased a
general DBMS package and another for negotiations "{VisiCalc). Each works

well alone, but what_problems come. up as_you move information. from one to

the other: Each costs approximately $400, for a total of $800 4

____Wouldn't it be wonderful if someone wodld. construct an rntegrated

progranm that included payroll. personnel, VisiCalc,'and biudget? ' TFhere v
would be a cc data base: each of the components talking. to one.

another; each doing a particular. funct1on -and your ability to do whatever . ) )
you wished from this program. The time- and energy saVIng% would be . e

immense. But what about the cost? . -

< Is a 540 000 pr1ce tag worth the effort? It ls--oVér time. Will_it

“save time? Yes: - Will it save staff? Yes: Will it be more accurate? <
Yes. ' - - : . . .

Now Jet,is look at the:area of special education: You can purchase

general DBMS ‘that will do isolated functions. _.However, our needs are

integrated and.our audience is limited. _Thijs affects cost of the program.
but can be capured in personnel cost (time). 1 .

__ Normally an integrated data-based management system (IDBMST 1§ con-,:r .
structed of modules that are linked together within the progran »w 3 R

The computer1zed spec1a1 education management system should be- J .
menu-uriented, data-based system. The sysfem should designed for use

‘nontechnical staff.__The program should. consist of t ee ‘segment#®  the

main segment. being an . all- -parpose data base; the second segment stores“a11
the pertinent evaliation data for each chlld ‘the third segment is an
extensive goals and objective file. X L

.

quickly retrieved in a‘variety of “forms;_ thus requiring less staff to.

maintain a more comprehensive data system It elim1nates going to file
cabinets for single pieces of information.

Be sure to prov1de yourself,and staff with lnformatlonfthat,canlbe

simply the selection of appropriate goals and objectives; and the computer
does the wr1t1ng., This allows_teachers more time.to teach and plan. The
system may be used by a clerk for processing routine or personalized let-_
ters for a student's next PPT {three copies); etc. Plannlng and. placement

tean (PPT) meetings” and annual reviews go more quickly and smoothly.

The. wr1t1ng of IEPs which take a substantial amourm’ time, becomes

Those rohtlne matters _that take time from- you are automatically done:
It pravides a.list of students needing. a three-year evdluation and provides

needed data at budget time. Most of all, you know that the tasks are being

completed; in }our off ice by your computer.-
SN 66
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Demograph ics module: Should_store the following types of information

for each student name; blrthdate, schoo] race; sex; 11v1ng ,address,

cat on, hand1capp1ng condltlon, etc.
By ral . .

Shou]d ilst local administrative pro-_
cedures, and action dates; which_are implemented in the processing of

a child into special education;: through ongoing evaluation and IEP.
update, and exit from the program. A record should also be kept of

all accesses .to each_individual_student file by name; date; and reason.

- Access should be at two. levels minimom to protect certain lnformation.

Confidentiality should be maintained through the use of passwords and
know]edge of entry progedure.

Accepts user lnput of the hlstory of an individoal
child’s testing including {a) area evaluated; {b) tests administered,

{c) date of testing; and (d) .the test. admlnlstrator S mmary of test-
ing assessments may also be included in each child's ffe. Actual
categorles are _determined with local staff. _

Obsérvations ard assessment module: . Provides an_ opportunlty to
maintain narrative material in a child's file. Such information could

~include (a) summary of findings of  the test data; (b} indication of

the verified hand1capp1ng cond1t1ons, (c) eMucational and therapy.
needs, {d) anecdotal comments on behavior and _performance,- {e) results

of psychological testing; {f) committee decisions -and act.ions; and. _.
other information. Specif ic categories are finalized with local staff:
IEP management module: Provides file space for main IEP components .

"\such as. bat not Timited to;_(a) .overall educational needs and {b)

long-term edqggt]qn”goals In addition, t"ls file would allow for
ontaining the following
types of lnfonnatibn' (a) summary demogr phics, (b) .instructional
activities, evaluation methods, mastery driteria, and date mastery v
achieved: The actual pri farmat mafy be designed to meet local '
requirements for lhclusm@&‘qth@’nﬂ forms package for an individual
child.__Actual content of printed form may be determined w1th

local staff:
Data sort modiule: Sorts through 411 child files on a single dJSk or

"on severa] disks forgspecific user selected characteristics. Files

can be searched for identification of particular students for single
or multiple characteristics. For example, a user could search all.
records for students of_a certain age; _a certain- grade; gertgjjfﬁfhgjf
capping condition that Were receiving.a part icular _type of educational
service. The_data sort module would identify the individual students

who met a]] the requirements and prlnted out thelr hahes .and educa-

,,,,,,,,,,,

Report writer modu]e _Allow$ the admlnlstratlve user to prepare Sum-=

mary reports on.the spec1a1 educatlon program. _The state educatJon

such - as- part1c1pant groupings by age; gragde;_and_handicapping condi-_
tion; services being provided; number of instractional hours; and. much
more. -The federal report for the(%ame informat ion may be organized
differently,; require a different format, and make the_report developer

recompute child data dlfferently ThlS part of the program should
Word-processing module:. Should a]]ow the administrative user to stgre
and recall standard Tetters and documents that. can be individoalige
fogunglllng __Label production_should be integrated into this module.
CaXgulation module: Should perform all: ca]cu]atlons of d1str1buted
data to produce’ summaries, etc.

Other features may include a statistical package and an aufomatic test

approprrate equ ipment.

E; , | ) . ;
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. . An example of a report generated from an IDMS is illustrated in
Exhibit 1. ' o o

¢ o P
. - EXHIBIT 1 -

s First page of a samplé student (automatic. portion) 7
NAME < TOM DOE : CONFIDENTIAL i
PRESENT AGE 17 years, 3 months e
SCHUOL SHELTON HIGH SCHOOL i PSYCHOEDUCATIONAL FILES
GRADE 2 S x . R ,
DATE OF BIRTH 05/27/65 S e = T ; -
DATE- OF REPORT 08/30/82 vf'" : .

SEX Male i ,

v

) REASON FOR REFERRAL

This: is a new evaluation requested on 8/4/82 The Primary cdncern wasfiw

-stated as behavioral. Communlcatlon dlfflculty may be a secondary factor:

= REFERRAL PROCEDURE RECORD Y
**% ACTIONS: T*x Dates By-  Remarks
Referral Inijtiated 874782 4 N i ﬁf
pParernt permlssion to evaluate requested 8/5/82 4 .
Received permission to evaluate 8/7/82_ 8 G . 3
Vis jon screening complete ©8/10/82 "8 :
Hear ing screening compléte ‘ 8/10/82 8 '
A1l screening complete T 8712782 8
Evaluation Completed 8/15/82 8
Determinatios committee meetlng ‘ 8/117/82 8 G
Parents informed of decision . , 8717782 8 -
Parents response to decision ¢ - - 8/17/82 8 A
-IEP Consensus-approval v [ - 8/22/82 8’
-Program Implementation .- 974782 - 4
Case now assigned to . 8
- 0BSERVATIONS
~ ¢ TEST DATA o
Wechsler Inteillgence Scale for Chl]dren Rev15ed,\leen 8/15/82 by * g
Informat ion - 25 éigtu qg@pletlon v 16
Similarities ¢ 8 Picture arrangemept 14
Arithmet ic 18 ‘ Block--design 18
Vocabulary £ i"Object Assembly - 14
Comprehens ion _ 2% Eoding o N
Digit Span 10 - Mazes P -0
Verbal 1Q= 100, Pir?drﬁiﬁée 19= 126, Full Scale ig'é 112 K SR 4
. - o ST
) - ' BACKGROUND/H&STORY . : - .- e o
0vera11 1earn1ng rate on t e WISC R was in the hlgh _average range. ;fﬁéré"
was a SIgniflcant differe Ce between verbal & performance scores. L
® : v St
v
68 =L 3ie




O

ERIC

Aruitoxt provided by Eic:

: Eacﬂ computer appllcatlon has its own partlcular needs. A general data

% : " o OMMENDAT IONS . . o

Based on how Tom_ dld on specific items, the following instructlonal

objectives are next in this specific developmental sequence:
In the iéhduéde development area, dork toward being able to .

In independent functioning, the child should be able to .
WHAT YOU NEED TO KNOW

is designed to fit a multitude of needs and is inexpensive betauseigf

base
1ts w1de dlstrlbutlon. However, spec1f1c needs are sacrlficed Spec1f1c

- Then 1lst what the general data base will do. Compare 1f you are seek1ng

& data base for defiographic informat jon, then a general data base will

+suffice. _If_you are_looking for more complex usage; you-may have to

parchase several software packages; i:e:; .general data base; Calstar;
Wordstar. Each performs a specific function. Also lnherent in this
direction are an overlap and isolation of lnformatlon

ProggaanOnslderatlonsr

" o Does the_ design and format of- informat ion produced by the program meet

dlstrIZt, state; and federal regulgbmehts so that the data will not

have to be enterea onto other fo#mé by hand? ‘
§

will the company sell moltiple copies at a d1scount? i

C o Cons]der.securlty. ,Lf,tbe,softwareszftque used at mu1t1p1e sites (:*’—'

o It is lmperatlve that modules be interactive.
P -
o Conslder compat ible computer systems. If you have a computer wil],jt

e

run on yoars without mod1f1cat10ns7 .

0" Does the system have a compatlple operatlng system with yours? Dos,

T .565; cpM? ‘ .

e (¥

o Does the program back up data'automatlcally? : . -

o How big is your system? Impllcatlons? Can you use a microcomputer?
Floppy dlsks7 Hard disks? T .

%

1

Ease in Use and Flexlbliltz_ ) . T

0 Is there an easy menu o use7 Some programs requlre you. to master a

complex set of progranhlng procedures .o

o How much of the system is meny- drlven2 JTo what extegtfggp the user
deflne ‘the env1mnmmnt without whlch the system operates?
4 5

o} What are the edltlng capab111t1es7

4 .

o Does it enable user to updaté-iecord; across”file boundaries? .

- e
o Can the files- be modlfled‘easl1¥&or extended to accept new -data
_element57 o . . .
. i . ; . . N
> A
A 76 -
. : e

a N



O

ERIC

Aruitoxt provided by Eic:

Can you custom1ze to meet your part)tular need w1thout “g0d1ng"?

o Are there categories that can be def1ned by the user? Eﬁ?
o Is there ease of data entry’ : l - ,
0 ‘}s there easy d%ta entry and rev1ew of that data? ‘5_
;9 Are input f1elds well- def1ned and self- prompt1ng? :
o Are input errors dlaénbéed and described in an understandaBle way?
o Is there error-trapping?
b‘ When the software is runnlng, does it g1ve the user feedback about what
part of the processing 1s tak ing place?
0  Are the reports that the software produces formatted in an edsy- to read
manner, us1ng approprlate abbreviations, spacing; and print size?
) Can you access the .screen at var1ous levels w1th0ut always returning
to a ma1n menu?
‘a. Are the screen formats easy to read?
o Can you generate the reports that you wa;t? Labels? Letters?
o What %E ave?age response time? - o . : o
o Documentat ion i ' ” TR
5 consider documentat10n and supbdrt f —
o Is there documentatmn supplied, users training _:guid'e; i.e., exanples S
] nf data files? ///P - , o o
o .'Do/you receive operating instruct‘ibn? ) "
o Do you receive nontechnical manuals on how to ose- the system7
0 Dot they prov1de a system reference manual? s -
Bn Do they prqv1de a .copy of the.operat1ng systemé o
o .00 they provide technical descriptions Of,fﬁ?,'i?fﬁgié'?‘ and an -
explanatlon of how to add new reports, transactions, etc.?
) 50 you receive a descriptor of How to set repbrf-duthut§5
o Do they tell you how to deal with "error® messages--and how to take '
corrective action? o
Eva luat ion 7 ) | 3;,,
0 Jinat ave the harduare requfirements?. - L :
o When ask1ng about custom1i]ng program, i e , re%orts don't accepf "it
can be s.nstomzed""~ h,ve themh‘how you: . . . j. . R
o . See the pragran run. . o o
o See evidence of field testing. - s
. taenee ) g \55?‘ P
/ N
, \ P




o] Do not evaluate a program in terms of ltS prlce.

Sﬂpport Maintenance and Agreement Bt

) Nhat is the cost of the ma1ntenance7
o hbﬁéidék the Wék%éhty? C6h5idé%jé license?

‘_6 Dp they promlse money back guarantee’
0 How often are new releases éﬁﬁﬁdﬁtéd?
0 What enharcerients are ﬁiaﬁnedi
0 Is the docunentation updated With new releases?
o Wh %: is the company's back up policy? -
o Will. you receive the source code?

Training .

o What training is available? e,
o What is the cost? |
o How long are %Hé training sessions?

‘o Is follow-up training available?z

o Are there written m;fer;ais as well as verbal and'yis

o Whom do you call if you have questions, i.e:;

" HARDWARE REQUIREMENTS:

Minimum: hardware requirements for _a_small district. {300_ students, 10
percent special education) inclade one megabyte of storage; 32k RAM; two_
disk drlves, full editing capability;.oné line printer {dot matrlx), Z-80
card to ut1llze a CPM_operating system; one high-speed port; and one video
dlsplay. It is® important that any system be expandable:
_ Practical hardware requiremnents for a medlum district {10,000 students;
10 percent special eduacation) are two megabytes of storage; ‘48K RAM; three
. disk_drives; full editing capability; one line printer (dot matrix); Z-80
micro.processor and . capable .of accepting a 2-80 card to utilize CPM
operatihg system; hlgh speed ports; and video display.

O

ERIC

Aruitoxt provided by Eic:



SUMMARY

“You're considering entering the computer era: Be knowledgable; be
2 cautious. : o ’ '

i. A tremendous amount of b1me is needed to %stabllsh the . information for
the_original data base.?Are.you willing to make the effort?

2. In1t1ally it will force ‘a tremendous amount of planning; organization =
and coordination, iie., development of data sheets to gather
. information. L S
3. It is essential that you update (upkeep) -your files: Do you have the
. resources? “a

7 4 It will force decisions; Is the information worth the space it takes?
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At MORIN R
EDUCATION TURNKEY SYSTEMS INC.
256 N. Washington Street

" Falls Church; Vlrgln1a 22046

W NN : <.
} :

its services and related actlvities in technology use in spec1a1 educa- .
tion. Eighteen moriths were .spent -interviewing several hundred. developers,
publishers, and directors of special education, -to gain insight into_the

potent ial of .technology. appllcatlons in speCIal educatijon_and the barriers
or preconditions for effective use. In the summer of 1983, scenarios ons
how microcomputer;, v1deod1sk,,commun1catnon a1ds,,and te1ecommun1cat1on
technologies dre applied in special edacat ion -were- published _and are : R
available through ERIC. TURNKEY projected that ‘the niimber of micro- C Y
computers in special education.will_increase fram-<&pproximately 25,000 in /{f% .
1982 to approximately 150,000 in 1985-1986. Instructional applicat1ons

were to surpass administrat ive’ applications in 1983

) In addltlon, TURNKEY is conductlng Progect Tech Mark which 15 dESigned
to assess the feasibility of alternative procedures and strategj@s to-
facilitate the comgercial distribution of special education software

0 developed by independents or by federally funded projects. An alternative
%; that THRNKEY is studying. is the use of bulletin boards (TECHMARK and” =~ _
COMPUTER) on SpecialNet to provide information of uUse to- both deve]opers‘
and to the 30 or 40 .commercial pubilshers that are subscribing to . — o
SpeCIalNet and .are participating in.TechMark:- Developers . shou]d Aol
TURNKEY regard ing software ‘products that they dre developilgiggg
avallable and for_ which they . .seek_commerc izl dlstri ut iony
- and dlstnlgutors should contact TURNKEY regardlng proflle inform-
t .

subscrlp ns to SpecialNet.

Uurihg 1982 éﬁd 1983 Alfred Morln, d1rector of MEAN, conduated work- S .
shops.on microcomputer appllcations in special ‘education for over 5;000 - .
special education administrators across the cpuntry. 'These workshops were -
custom-designed for each of the state or Jocal education agenc igspsponsor- =~ .
ing-the workshops; and ranged_from one_to_three_days in_duratidnf* For ] .
further information about TURNKEY workshops, contact Alfred Morin.

TURNKEY's Modularlzed Student Management System {MSMS) i ;
\ in districts in virtually all regions of the country. In Lo isiana; a
custom version of MSMS is being used_$tatewide by Special School district

1, wh icht has 13_residential facilities: Each fac111ty #develops, and. enters
data into the MSMS program. Data are transmitted to SSD 1 gt fﬂe ‘state
* level_for_compilation and rev1ew and_then_transmitted to_a mainframe :

computer for additional state Use and arch1v1ng. _TURNKEY also assist
the West Virginia Department of Education -in developing a mlcrocomplizgd

based management information reporting system for all 55 school diyffjons, ) _
with1n the state. That network will rely on Spec1a1Net and sta;s 1ea%ed L4
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-MICROCOMPUTER NETWORKS FOR SPECIAL EDUCATION : C J
"ADMINISTRATION AND INSTRUCTION . s ) o

!
Kirk Wilson © . - | l
tearning Tools L . ; : . °

686 Massachusetts Avenue = B
Cambr idge; Massachosetts 02139
. §pecial education programs across the country are beginaing to use
icowpu%ers for a variety of applicaticns;~ihclpd1ﬁg the following:

© .0 - Instruction (.g.; L0GO; Pilot; Super-Pilat; Blocks). o
0 - Curriculum development (e;g:; Curriculum Management System, objectives
data bases) e ' LAy

o Administration (e.g.; ¢h
‘ processingy bodget planming. - - T i
0 - Te)ecommiunications {e.g., electronic mail, computer to computer com-

_counts;  due, process tracking, IEPs; word

municatipns; data base access)

_This sessioh addressed issues related to integrating a wide variety ofs,
-, @pplications on.one or more migrocomputer networks. As programs attempt P
© Yo introdice_and integrate more appiications on increasingly powerful i
microcomputers (e:.g.; 64K Apple 11 with Pascal, DEC Professional 350; IBM . - '~
- PC), there is a rapidly increasing need for greater program and file - S Ty
. storage capacity. In_addition to storage needs; there are practical’
. problems of _integrat ing software _into a "friendly" system.providing for
various kinds of data. interchange between programs and files. .These

various needs and problems are effectively addrassed by the rapidly - .
expanding technologies of computer networking (e.g., Corvus Omninet,
Nestar and DECNet) and distributed processing. . .o .

R F 3 T L T o
. —The'Dartﬁcﬁi%“ts-ﬂgﬁézyéﬂ,ﬂ,‘1$P of guestions that _should be asked at
‘each of the ma

eac i or decisiion points in implementing:a microcomputer network: ..

When should-a netwerk be introduced? How can.a network be cost-justified
over stand-alone microcomputer operation? What®are the performance . *
advantages of é;:éssjng,data,and,progrqns on a_hard disk as opposed to

. floppy disks? How can the administrative configuration of student infor- | ;
mation files.be.enhanced on a network? i flow ‘can MIT:LOGD be implemented on' @ =«
a_network?. _How_can a nqiiwork improve student achievement monitoring? T

.~ What are: options for r e access to networks? ‘ ) T

- SN
i I

N S -
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AOMINISTRATORS REVIEW THE"SUPERPLANNER MANAGEMENT SYSTEM
s . .

Kirk Wilson_
James Dematt .
Michael Deninger . " e
Don Mack . . . i
Sam Bushon . BN
Learning.Tools

686 ﬂassachusetts Avenue L
Cambr idge, Massachusetts 02139

Thls workshop conSISted of _a brief overview presentatlon of the Super-_ .

Planner speCIal educatlon management system, and practlcal reviews of the

education adnlnstrators

Dqstrletgpregpama' Jares Damatt, spec:aT educatlon dlrector _Sioux

Falls PubTic Schools; Sioux Falls; South Dakota; di%Scussed management
issues regardlng mon1toring service -delivery and _cast-effectiveness

Vogational Education Program:. Don Mack trainer; Training Based
—ducatlon Prpgraw, Laranle Senlor H1gh School Largmle _Wyoming; dlscussed.

Rural §pec1a] Education. Program’ -Sam Bushon, special eduocation coor-
dinator, North STope Borough School District, Barrow, Alaska, discussed
the problems of _information management and c0mmun1catlon in Alaska‘s_ .
largest and nbrtha?nmost school district: Mr: Bushon detailed the. develop-

ment 'of,an_elaborate record-keeping system capable of storing over 1,000 -

items of”]nformatlon on each student includlng comprehen51ve medlcal and

educational diagnostics. v .

) SuperPlanner is a general-purpose user-definable system with three .
spec.ialized components for use by special education teachers and, admin-
istrators. “The Curriculum Management System (CMS) organizes, centralizes,

maintains, and priints a broad range of instructional -information in any.
subject area. The Teacher Planning System (TPS) creates, accesses, edits,
and-prints individual student' information. The Administrative Planning
System (APS) is automat1oa]1y updated from more elaborate TPS student

user-def ined administrative reports SuperPlanner features simple-to-use
singla key English commands, _user- deflnability to a variety of appl1ca-
tions and needs, and portability to a large number of advanced.micro-
computers using the UCSD Pasca] operatlng system T - ) ;

-
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A1l of these presentations were accompanfgg with graphjg,presentations

showing computer printouts_ and aden1strat1ve procedares adopted as part

of the software implementation. files, student information
and other practical aspects of computer o eration were available

‘N
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for viewing doring this session and the remaindér of the conference., .70

3
ko)

L Y

wnrt s



e ‘

' . N o i I
SECTION 3 ¢ * -\
B o TEACHER(TRAINING

INTRODUCTION v

I3

The tralnlng of teachers ln the use of m1croc0mputers 1n sp&tlal educat1on.

as opposed_to_the training of children;_is_the topic of _the_third section

of the proceedlngs.:”The”tngrart1c]es and four dinpat_and output. briefs -

authoring languages; and techn1ques of designing instructional software e
" for exceptional individuals. 7 ! —

Eartwrlght and Schloss begi# :9 discuss1ng a computer-based trainin
module for teaching and testing §éneric special education coficepts via -
mlcrocomputers __In _response to_state.requirements that_school_personnel
be prepared to.educate handicapped. individuals; they describe .a - -
micrgcomputer-based program to meet ten generic competencies 1dent1f1ed by
the?%gpte department of personnel. They detail how students were provided
three credit ‘hours of microcomputer instruction and how their’ competence e

was .evatuated via computer. : pz » ;

B3, .'

ot

i McDonaid reports on a 1982 summer institute forvgﬁfted and ta1ented s
) _middle-school students in mathematics and science., The institute has two
* _  components: instructing children and training. teachers. The article

g dgtails the design for thg SWmmer institute,~the~§election and preparation °

of teachers of glfted and talented students, the selectlon and productlon

ipate-in_the instjitute; and the actual_institute 1tse1f Results of .data

col]ected on students apd. teacher training are provided: ) -

__There are_four briefs_in_ the inbut and output sect ic My Théffjtst

v ° discusses e19htrsteps to. be followed.in designing- a comp :§ r-assisted

instructional :1esson. The second outliaes six _facters’ S igning 1

. educat iond1 microcomputer. prograns for exceptional chiidren, The- third 'uﬁ_
illustrates thé uses of§ the programming language PILOT. for programmed . -

inquiry, learnlng or teachlng The final brief Jescribes>the use of a

simalation program in vocatlona] assessment pr training teachers of )
~N handlchped children. oy o AR S -
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TEACHXNG AND_TEST 1NG GENERIC SPEC'IAL EDUCATLON
CONCEPTS 8Y MIEROCOMPUTER .

2

. @q“

G. PmHip Cartwright and . Gynthiﬁchioss
The Pennsylvania Stite University — - _— R _
110 Moore Buﬂding RS “
University Park; Pennsylvanla 16802 . , -
¥ B
..... P4

In April 1980;§the secretary of educqtion of the Commonwealth,of Pennsyi-

&i&.i: _

b

vania, RHobert G, .Schanlon; ordered each Pennsylvania program leading to'
the certgfication of school personhgl:'to prepare alf _personnel to edicate
aﬂi' ar'ed individuals in _the least. restrictive en.vu"onment Ten generic

> es were idént{fied by- the state- Departmgntiof Educat fon as-

-Trig $a11 professional school personnel. They were published as
'ﬂd‘ ennsyivania Department of Education, 1980 a):

N L

‘Eachy educator completing an approved preserv1ce program or approved

_inservice cour,se should _be prepared to demonstrate.an;acceptable level of .

CoR

7 -Uses individual, group, and classroom ma'nageIIOntw;echmques for

" B: Assesses the educatidnai ‘needs, students with handicaps '.
- 3. Modifies ﬁistructlonaT strategies’ to provide foréi:he individual neeqisi

.

< BENTIFSTRY N<,
PURFCEE -

- counselors, acinmistrators, a d ot 'er ‘scﬁool upport personne].@‘

achievement in the following: ten generic qinpetencms The Educator

Understands the iegai basis for educatmg students with handicaps in
the least restrictive environment. K -
. 7 Understands the imp1 ications whlqh handicappE‘d conditions have for the “
1earn1ng process: - ‘ :

o R'er:ogmzes~students whﬁﬁ'may be in«need of spec1a1 services : oL
Makes Jlise: of. appropriate resource anﬁ‘ jpport ser.yaices I~ SEN E
gonfers wiith and reportg to parents pn%‘catwnai ,program’s o,

students with hand icaps. - : C

6% Facoﬂitates the social acdeptance of per:ons mth handicaps by
encourfaging poRitive; interpersonal Feiatlonsh;ips, N

effective accommodat;on of shudgpts with handlcdpasf

of gtudents with handicapss_ & % B A

10. Evaluates classrobm prog' of s"udents with hanth'ipi s

in the context of the gu educaton includes ciﬁsrbog teachers,‘

‘3
-l Pennsyivania State Univer51ty

conlnonweam «or branch ‘campuses ai =

wus 1nst u_tion ugth 20

_3he main®ampus.-SMost” - .
stiudents attend._a branch campqs" qr Ryl , /then transfer to the" main
campus for the last two years o,fgt Mwbattalaureate programs. Each &f
the certification.programs at fhefl#fvwersity Park @ampus was reviewed and

~ sugdgstions made to modify he“prog an so that its graduates are capable

awere 3hle to’ u oarses or

o~

of mastering, the competenc esz - In many cases. teacher paratgon prog{ams
’g)!(perienCe already availab@P'within the
univ ty: ases ‘modificatiogn pf courses or ‘experiences were
iifde .w1t§ tec 1ca1 vice of .the Divisien of Special Education and Com-
muriication; Jsorders In reviewing the 20 commonwealth and_branch _

campuses; no specjal education faculty were found to be employed. The . - 7
ot \ by . . 7 ’ ' : J ’
BN ;—:/ ' _ . ’J ¢ /
g N - - “-‘1,78 . -
. ﬁ&:-_) B < '-\,“; 85" i - .
: T | YOS S
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£ -
cpmpettn%cy mandate tere E\s been mmedlate need- to begin instruction on

+ educatffig the f‘xceptlonal student before the Junlor year at the Univegsity
Park campus. v - _ s
B ; - ] . K N

ln.response ‘to the needs bf, Pennsylvama State Unlverslty and Penns_yl-
yania residents, a series of mieroccmputer modules was developed to assist

university sTudents and ms‘rvice teachers attain the generic competencies
) and’obtam bas.ic information about the handicapped. * An innovative
. Ricrocomputer-based procedure was develbped to evaluate' the .thent to
~<.wh lCh students and inservice teachers have achieved.the competencies, and
pr crlbe remedial strategies if necessdry. The guizzes and module$ were

tes d@ ‘are’ in use at the university; and are available for use by other
ms&"ﬂutlons ) _ . : . e . i

3

1

special éducation at any time: The cgurse is administered by micro- -
computer.and is a stand-alone course,; A1l instruction is via micro- o
,computer g\vough a series of computer-assisted ipstruction mgdules:_  The
v ‘)1 ﬁ' easfly transportable. to other. institutions and use. the Apple
or Apple Ile compiter w1tth§n1mal conflguratlon {48k or 64K
one-disk, drive; B& monitor). N e TN
- " Y o x '
The couvse, a selected set 61" _modulegs prescribed for the: 1n&1v1dual -
~pstudent, prepares studénts for :the special education generu’:’.v
exaumnatlon required univergity wide. All candidates from_the umiversity's .

. “l.f, ‘ Eﬁudents aﬁ»-each of the campuses can take:a three- credlacourse in

- =60 cgrt1f1catgfprograns must pass the exanmatwn. mcludmg ea h of the
) %date compet cies. From.a total pool of 700 items, subpools that ~cor-
. - respond to indPwidyal competencies have tjee’ggdeghﬁed _A mlcrocomputer
has _been progranmegao prcvseu r'andomly genergted. items to candidates “in
. _blocks"qf ten questwns i }fﬁﬁlx of items weighted accordmg to the size
.~ AN mpdrtance of _the_subg 5 5. _Qnce a_student-Mvas responded to a mmlmum .

>
o
3
Q
[

number Q'? items; a decision chm:;t ls\psed to determine.whether the -

cand idate has either passem{—@ﬂed; wyhether more jtems should be
presénted before a decisl ’ 3 sed on .perfggmance, each
candidate js prtgnded s5ugg . act1v1t1es (ife. needed) through
the microcomputer.” When, ,- B iw def1c1enc ies_in Specific - ..

ompeté!f cies; Q:he microgh ard,

from several textbaoks,
_correspond to the®candjdale's defld)ienCIes. .

ulertprfugsslut a list of suggested readings
hst of computerized learmng mod%s that gi:a

Yo a

’ *':.ﬁ b d ~ ',-f(/'
S Preparatidﬁs are un%rway to dlssemmate the_fio ule&,.thmughout ;
- .Penns;yhama andicross _the Qited’ nstitltions of IFigher educa-

« tiona: Modules being revised to-use with @,ther popular mlcrocomputers
¢ and gnterface pith VIPeo dev1ces ) . é) :

-
o

[ RN

Th1s chapter plus a ample student manua]f are stmg_ed in the ERIC *

data base ED#233515. The Microfiche may be
ERIC collectlon or may @"ordered from EDRS;; "Box 190; Arlmgt'o”ri VA 222]0 e
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Course D&SGY‘]Et]On SPL a Microcompiiter 7 ,

- 8PLED 105; "Orientation to Excey ot ional Children;" (thr‘ee credlt?jgan be -
,,,,,, "

offered at- Behzgend College and commonwealth-campuses on. a se
instructional basis by means of the Apple Il Plus mlcrocomputer system

The components of the dourse 'are (l) a, set
printed manual that: prov{des brief su
disks, chapter overvlews,,r .
program on the use of the  computesadte rowed by T

) ired textbook for the cown ' -4n ‘ 1 rners by Cart- ot
- 'Oiht Cartwright, and. war:g o\ . £ o

of 50 f 1oppy. dlsks, ‘(2) a
each o " lessons on the

DR N N . IR R A -
. . Students are. expected to7 ot y tbogk firs ';,t_pen-, Z
study the same chapter an th al’is al
and dges not assume prion know,e
taught on the first disk: \gtu
materials and may do:so at il

;o schedule three to five hou

The'ir 6Wn to pursue the. - -
However, students shou]d plan

ol

Subseguent matemal is completeLy self- mstructlonal and self paced

"For each chapter in the textbqok' 3 corrésponding chapter has been program- ’
-med onto one to three disks. 3&3&1 k —tgggs 30, to 60-minutes to complete, 7
so that;the estimated instructionit ¥

_on the computer equals roughly

37 172 clock houwrs, the same amo as 1s requn:ed fur a gonven- < ;r"'
"tional three-credit coursé. pgr am Y
studentgillay comp]ete the - lessjﬁns, icR] hh e others man ’
72\_\Tgwer pce’ and repeat tW& Tegsons as SEMg s they wish: :
. . o . ~ - L e
SR T e qcnzzes -and a fma] examingt the bas1s on which gractes o =
‘are Ywarded. ' The exats are objective’ r‘n)jnltéred by/ 4 lacal faculty ‘\q
member Slmllarﬂ a local fagu be WM perlodlcale - )"'
Q!o answer questlon studea I j -

BT
.7 - For additional. mfonnatlon; t 6. ?Hi” ip & oo
Car?«mght ~Head, Division of

Disordgrs, lOQ,M’O‘b:rjé Building

G %dugat#6n . and 'Commuﬁ cation . . » *.
vErsn;Qg rk (8164-863&?&2). : o

ED#233515 < ) - i
2 ® ko No : .- \ V’ \/l
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) MICROCQMPUT;'S PROBLEN SOLVING AND GIFTEDJiIDS AN7EXCITING CbMBINATION
T b .
A ég T OF:- THE 1982 STATE_ UNIVERSIIY.QF NEN YﬁRK AT At yY .
MICROCOMPUTER SUMMER INSTITUTE FOR TALENTED AND GIFTED :
M1 DDLE-SCHOOL STUDENTS IN MATHEMATICS AND SCIENCE e R

v ; o

(- { A e
Janet L. Hégoné]a N~ o ’ : .
. School of Education, EDB12 bl S

State University of New York at Albany . B .
1400 Washingtor. Avenge. R A T : N . t
Albany, New 'York PRELR E . T
‘ _ R L. . ‘,,‘,.-. 7 ' . . . ’ : “f
/\; < '-;‘ s - S : i
[, N 3 - - 1y
] 5 . evERAtt DESI/GN AND PURPOSE
In t'Hé ?aH of 6981 a dec1.510n was made at the State University of New: Yo%k R

at Albany (SUNYR) ‘to -des ign and . ifplement.a plan for a two-week intensive
microcomputer institute fo® talented and gifted middle-school -

Ints.” The mstrz eMas to be a~cambined effort of the School of o
i it Pf Teacher ¢ uc&tion the College of Continuing Y

- Bucation, the Depar

+Studies, ar ifyte for School . éié?opﬁiént :The CoHege of Con- s
L 'tlnumg Studles involved -,_fon’@en 1 semesters in a continuing. | ‘
“Q series programs almed at this populatipff. The remaining three groups

wlad coo d—vnéV er mlcrocomputer lnstltutes, ;,))

_two_previous_ i enéiiié Sy
-ion of teach . :
fhere were several purposes and peroew'éd dlr‘ections of the. program
St ﬁeyond a desirm to provide a typ’week microcomquter “axper ience" for
Students. Thé purposes included those gf ;eacber 'trdining, the develop-

tut for pg{? Y

\

ment_ of lnstructpnal matglal\s, and th&Follection of data forAresearch -

. iin the areas of ,talen¥ed %id glfted prob’ em',sq]v 1¢,-and microcomputers.

: Previong' lnstltutgs at S NY. “with. teaaps had served to identify an
\/ .intense interest among { ghets of mathematics .and science in )earning
. ‘more about al] aspects. of teaching with and about a sequence of three
graduate; scourses (9isemes ~) -in whigh pr:ospectlve institate: teachers

r-the Summer program &, n

would: des1gn currlcula and "prey ‘magerials
- th'IS way, the teachers involved y the prc d_gain, further expe-,
N ience_in corriculom and grogram d&]opmeat he 1 elopment” of Sgmputer
- 'Rased Jinstructional materials, a familigrity with the 1itera and
t&aching -of the talented and:gified as well:

of the t -as_further_experiences teaching
'mlc?‘ocomputers __Becau%e there is.an dmely ldmited amogﬂ_}ﬁ.:glgh-
a\Nyy software available for use with tfalented stu ents, an additional '.

t
gram wasihe creation ¢ uct idnal

e of t
materials, that? uld be mad avaﬂa_ble to othe
thelr own sthdapts:. v . _
. A‘gijrve of sqilar ;ﬂograms for 91;?d’ « other -schoo)s . anc ~
universities. Sho;:% that -most progriajjgr; ngggftofgmphasqe 1n tryg¥ion ir
-the BASIC programsiing language.. AlthouGh ‘somé. lnstructln prqgramming,

would be a. component of the lnstltute, d decision was ma
problem_solving in _mathematics and science; rather than”

khis \dec1sion was ‘made. so that {he institgte might sgmte

* 7512e
o aniag

ERIC
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tool Although 1t was a%sumed that studénts woqu learn ‘more about pro-
gramming a5 a result of the institute; the instructiog was designed 4o o
defmphas1ze instriiction in the.syntax of the BASIC 1d&nguage and to- 3 -
emphas ize the unique capabilities of computers to solve problems

, <A final purpose of the lnstltute was to prov1de a vehlgﬂe For the
vcollé?t1on of data related to talented students; their problem-solving
abilities and the interaction with m1cr0computer based instruction:
Becaiuse few data have been collected in this area, several data collectlon
techn1ques and efforts were incorporated into the des’ign. Students were

- videotaped while solvjng problems at! the.computer; teachers collected

Y tlme on-task data and alse "kept anecdotal records on each student.

Students also pdrticipated in group and 1nd1v1dua1 testing on standardy;edi
aptitude tests as wgll-fﬁ cognitive develonment tasks.

¢S
. DESIGN MODEL FOR TH MICROCOMPUTER INSTITUTE

Vs : * J S
e1ddes: (13 initial planﬁiﬁg,fall 1981;

. The basic design of the_ progran
{2) university course for teachers, sbkihg 1982; (3) two-wegk instiuc- -

tion; summer 1982; (g unlvers1ty course for teachers fall 872; and

(5) evaluation and orting; spring 1983: 5

Phase 1--1n1t1a1 plann1ng--1ncluded the following tasks develop. overéqéﬁ&

plan and,project--godls; desigg uiniversity course stricture; advertise A
prpgram and- select prospectljsrﬁeachers,.and hire lnstltute director for
syimmer phase. ’ ! : @
’ ) ' v - - )
SELECTION - AND. bhtbAhATibﬁ OF TEACHERS : i *

fﬁ,Lrocesg_for the selection of prospectlve ‘teachers for the “summer o S
AWite pegan -with an interest. meet1ng in December 1982. JFifteen .- .
. attendedathe init-ial meet ir ere e

nitial mee nvng teachers were etentual]y & ]
selécted and enrdfled in-the threeg oﬁrsa sequence; of these. nlje, s ix. R
cofip leted sthe' sequence: five mat,"’at1cs teachérs«and one scienge teacher. g’ ..
Eaeh of: t teachers had extensi¥e._ expetlgnce~w1th tﬁe classroom_use_of 'QRT” -
microcomputgss -a% well &S having omp]eted gne or more: Taniversity courses.
Y the instrictional use of:smicrocomputers. Each teacher had also had a L, )
_minimum of five" years tegch1ng experience. . . « ¥ .
‘. 3 ‘4““7 1 . ‘ -
' ””7"--un1ver51ty course for teachers--lncluded the,follow1ng compahents.

ache ‘work _with talented a:z gifted bs: rea91ng and studying
apprpr ate 1iterdf¥re selections; teache develop ihstruct1ona} modules; . }
aPrs -critique modulés.and- teachers. re5ubm1t draft revi- y)

K 'uquersj “instrik hers.resubmit _dr
*s3gns; hers, and un tvers,ity 1nst?uctdf§;peVe]op pracess ang'ggjterla

. fﬁi,;tud””, select1on gnd select sty peafid teachers, unjvew€ity @~

instructors; atq overdll 1nstruct1ona]'plan f

ented and gifted students and to create

6 that woald form the core of the instréictional
sumer~jnstitute, The coiurse~includéd selected readings.
,,the aréas of talented-and g1ft§d prohiem. solving,

d on, cq%n1t1ve development, data collection techniques,
cDmpu=er instructianal-design and_ implementation. As course

B d and apstracted articles on gifted ch11dren,
migppcb fpaters: The teachers also desigxed . /;?

o <
A T
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and wrote initial andirevised.drafts of individual software moduies; _which
they planned t:(-i use during the sumer mstructuﬁ of the students.
I RV -

S SELECTION ANE) PRODUCT 10N 6? iNSTRUCTrONAL MATERIALSA = S

The teacﬁers were g
Sristrict ional toplc

vengfsevéral parameters for det nmmg
the summer., Flrst ‘the toy
. ment rathér than” acceleratr > lvitles = in"ofl
/ coveved were not to drawn ¥ran the normal- math
’ Ticulay -This decj 1.on was made in_an effort to a\

gir inc w1dua1 J
o be I"lCh-'7 RN

v - the_individual_ ools’ prograns fgr _the s%dents and v
of broadenmg the Stf]dents imathematical and scientific gerieqnces.
. Teachers wenre required to choose ;o i¢s that,_ involved problem&‘v‘lng
S\_ -eithér mathehatics or science; involved Jpatterns; hypothes'rr atign;
" and. testing; and demonistya&teil the m1croComputer S untgie strengths and g

abilities; such_as_iteraticu, speed; and flexjbility. Teachers were also
encouraged to. design  ir:tractional modules that would distinguish between
7algor1thm1c and he'urlst ¢ programming in problem solutions.

© The tea@he* _were asked: to mcorporate into their 'pl'a”n’s those problems

and experiences™that dld be used to examime students'. abilities to

:generahze, recognize patterns; form conjectures,;curtajl (find short-
. cuts); establish reverse assoclations, and dESlgn flexibte an¥ unigie (f
‘apphcatloﬂs gnd approaches. Nhey were_also asked to_include UEOject I

s"extensions™ that coald. bg{pcommEnd to.students interested in further

WOork .on the same generaltt ogic Thefyes Ttmg mo%yles involve software

velo ratiop_and student use; as well as
problems- that S ddents wpu'ld solve y developing prngra‘ns of their own.

developed by the *teacﬁsﬁ's for demo :

a

N .
The ms‘bﬁfctlonal modules \fhat were developed by the) teachers are
descrlbe' eiefTyrl - - , , B . ) .

s
i

orfmental ‘!mpact " by Candu:e Boswprth a m1dd1e school sciénce.
:h the :Beth Yehem. School District, Deliﬁa’r,,.ﬂew .Yorks This odule "g,
fhe S’t#(nt $o_the_information necessary

e

Sy g

o make Sound ‘dec is fons ,%
ntal {@nd_management._ Students . learn ters suclﬁas .
S seql—ph, and w4441 ife, and the Jmpact of thc " .

. yarlab,es, d ent. (gh Zhe uge of°an interactive computeX .
simaglation 0‘Tand devel 'en&demsmns. "Their cho®ces are
»# evalual “”I_-b *.f %) Thé congept. of permutatlons is.presented as a
- compon, t’ j ©o- 1? e - -
T [rLld

3

-teacher with the:Saratoga Springs €i

i’ New Yor . Within . this modu Pk students invest igake

ke; a. hl b_ school mathemat ics

y School Distriét; Saratoga Springs;
3 patterh% found in
nqant; and def1c1ent

ly. numbers.. The towpgter_i5 uséd to.

y T The:-algorithms -

"Curwus Number' Ea‘tterns,"' by Donn

spec1a1°“fﬁmbe such as lexndr e's; perfect; abu
j numbers;u:wappy nugbers;- ands
JeRev'gte or test umbérs to s

0 gen¥rate the numbers aré Jpresanted as w n reLatEd to’
the hi torlca s fgnif i 2SS each:
g vetesed e TR
i "Th ame ; félfe " by ! eﬂa«Dolgom;h A high gehool m hemat ic%mdhd
# Yomputer. teacher and the\ ited and ,gifteéf _coordinator with th arye=- -
ra—JhoxgWesterlo 1 Distrig ti, B ‘ne "New Yo', . This module presen f‘ R
% game devised ﬁw Conway \ early 1970s. Students ar ?ntf&htce'd,
< the rules of the\game arrd are given examples to pigt on gri paper. -3

{he results of yipde configurationsy wiich va “tsh » bécome stable;. or —
g

peat;*are presented:. Students¥invBsMigate m

confmuratmy#and ]
mak t a t t t . -
e - predﬁe L?Ys nd Jden lfy pa\tt\e:ns/ at emerge usmg A : 'e . < /
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s iartificia Intelligence", by Mary Ann Foster, a high school mathe-
"atics and ‘computer mathematics teacher W‘ﬁb the Greater_Johnstown Schbol
44,ﬁ1str1ct Johnstown, New York: Within thtgg% odule the student is 1ntro-_

~~diiced to echine 1ntengencei robotics, andyheuristic programming
/’ Instructional topics include reading and di ussion of artificial 1nte\
. 1igence, and experience with the ggme Animals and the game Hexapawn.
-  Students are provided with software capable of playing these gémééféhd are.
involved jn activities through which they, are; showd™ow the computer is
/\i>‘tangle of simulating learning expgriehce/

¥
“Spirolaterals”; by Phy1fis Yud1hlit§s, a junior h1gh mathemat ics
‘teacher <and comiputer coordinator with the Shenendehowa Cefitral Schools,
Clifton Park; New York. _Th:is module emp]oys the computer_as a tool to
generate graphJ p1rolaterals (cycling ‘paths).. The. student exdhines
spirolaterals 1o6king for various patterns and is asked to generalizeé
~findings and tesy\ﬂypotheses by u\?ing tho graphics prograns

high mathematics teacher and computer coord1natgr with the Shenendehowa
Central Schools, Clifton Park, New York. The student 1s provided w1th a

the,recovery of rema¥nders: :Students d g
ferenct number bases and analyze ratioral n o
terminatjon. These techn1ques are then applied to convergent series and
approx imations of pi. *

Specific details; of the instruct ion. modules will not be made here but
are available in a monograph entitled “Enrichment Activities with Micro-

“\comguters in_Mathemat ics-and Science for Academlcally Talented Middle
School Students:" _This _d ament incdudes detailed daily plans for each of
the modules and a disk;,faor the Apple Ilrm]crocompdter .containinyg instruc-
tional software and s student programs. These matet1aistare avai]able
-on a cost-of-production pe I[nstitute-for Schoo
State university of New ?ork at Alba
135 Western Avenue; Albany; New YorkQ \2222, &ach module contains a 1Jst
of prereqguisite sk1lls of students, i\ 'ructional objectives, implemera-
tion plan student work sheets,; refe Sf and othq. ?Jpport materials.

Husted 211 4.0r. Nelson Armlin,

_ 7 )‘; ) '
< PQOCESS ND CRITERIA FOR SELECTION OF STUDENTS “
: Student selection. ) gﬁ*on everal cr1ter1a 'Students were requ1réd ) fwi
to demonstrate h it " ent in mathema¢1cs and science; strong tasﬁ“‘f .
) c0mm1tment _high mof® 5 and minimum competence in BASIC programming

4 e )
Because of,llmlted f ffegeeRes at the university, students were reguired to

bring a microcomputer: sys; ém for their own use throughout the ipstitute:. .
In most cases the system .was pr0v1ded'by the stiident's school districts. . .
. In_sdne cases the students brought¥their_own-personal microcomputer fro vy
w,home J« gg,assure ‘that stuodents wouMd have, th prerequisite skills for the ~
“instductional modules, it was add1t1ona11y required that studentshad . \ g
_ compjleted seventh-grade mathemat ics - necessarily ééVéhth;&rade) ltjl
7~ _Seydral mstruments were atilized to 1£f the precedmg crl'ﬁma. : ,,&,,l >
. ‘ , - .

Schools;were" reéuested to prov1de school grades_in mathemat1cs,

English a1l studies;. and science as;.well.as test scores on.any '
standa¢ d1zq{i€ h ieyement - or ‘aptitude’ tests//)éé ‘addition,, the mathem"
e

and’ sgienc achers of each student wera ask ta complete two dtugent. ]
rat ng scales® The fifst rating scalg:(Scale R ‘dealt with the stufent's ¥ |
mgt}Vgt1on and task commitment. The -¢& 5;@1@7(5@@1§,B)7§m9ha81 s

studgnt's general problem—so?v;pg ab1]1t§es and academic’ potential:

scadgh were adaptations of Renzulli ElQTSQ ‘scales. . Student app11can
were then administered a_pre-test 6n BASIE progrmnn1ng skills.  This -
waigmned to measure the student® S’f”’ 1c1ency w1th LET, PRINT’*

o i -
Y

7 - \ 8 \' _ TR s
70 -L 7 7 91 ‘.L | :;- ;.;:hevb;:"’r-‘;\i 'g“*":-
@ o Y TR e
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. : ) X

e ‘ = ' '
- - ' ’ -

, GDIU i, ..THEN FOR,..NEXTﬁWagd READ...DATA statements, meiory storage
loop ing proéedures* and: program_wr iting:. Students who wished to partic-
ipate and &ho met-lall- other criteria, bit were unable to demonstrate
min imum competeno& on the.computer_ examlnation were allowed tofdpmogstrate

ccompetency by the completlon of one of several area 1nstructlonal programs

Th1rty students were selected on the basis of their combined scores on
each_of the criteria, The number of students was determined on the basis
of the room size available faf the institute and with the desire of_
maintaining a reasonably high teacher-to-student ratio. The students who
participated represented a variety of school districts from within the:

€apital District area: Althoug the orlglnal design inciuded an. attempt

to Have: a 50-50.$p1it of m#les_apd females, a much higher proportion of
males indicated an interest ‘and met the. guallf ations, e p%p cipants _
included 6 femalesrand 24. males from grades 5. through 8 Vﬂtr-graders

who were original
gram instead. , They™
list of 37 additional students. The: range of ages of fhe partlclpants was

11 years, 0 months to ldiyears 6 months : : . ,

placed by the top two students on_the waiting _

”-etwo week inténsive 1nst1tute—-1ncluded the fo?lowing components

ment ¥estruct fonal modules ang | l@@;frevrse ylang ‘based on daily

feedback and 'progress; and collect data on studen _progress and ,
characteristics. _ - . N . L

Q ‘:\‘_ . - - . , )’ . - ;

Lo » f . .,
. b

N

) MftaoéoMﬁUTER INSTYTUTE L jiaéé?
%gelly, Center for

_ iInstructional Bevelopment 01d Dominion University, Norfolk; Vlrg?nia.

_ Dr. Kelly, a sc’ience and mathematics -educator with eOns1derable mjcno~ )
computer expgrience; was in charge of the day-to-day 1nstructiohal

« activifies and general coordination of ‘the pro&fan and/teachers, Margaret
Farrell, "Walter Farmer Arnulfo RamireZ, and Janet Danald coordinateﬁ
and part1c1pated in the student data collection 1dg¥esearch component of
the: summer phase: Th&_foll ing description of the~summer _phase  is O
abstracted from Dr. Kelly's g?ort of the, Proulem-Sol’ing Institute. -;];f

‘o

(_teachen met w1th {

rec d1ng the _two-week- 1nst§tute the si
ings of '3 to 4 houts' duration. ek
L §‘ ] «utl]ned the specifi¢ details of the instructi
""" [V al org: ation for student cohputer. stations;
the uctional modules to the other lnstruoto
etc:; to get fehdbacgafrdg\other s
and procedures\zpc daily operatlon and . .
icipate individual_student <néeds and = __
glanned and cqpducted &n introductory - sessﬂun
¢ before t?; institute.  This daysalso inclaoded _~ "

' behaviors. The. te

© . and pJCﬁﬁQSon the Su

J equ1pmen et~up and 1 ral 1nfo at jon for Siﬁp stud%pts and baréhts" 7 [
’rlchment Tr1ad ,‘ \\;ﬁ

_Model (l977) Da1Ly activities fncluded presentatlons'o initial ﬁroblems

5 -

by the ?nstructors followed by diééuééiéh and 1ndepend nt\and group work

i

/ .1nvolved in gfoup traini
indfvidual #hd small(group yestigatluns. Spin off - problems were also‘

posed-to stfidents. for- further expldratlon\ (The microcomputer systems ‘hat
- Ao nfs included Apples, TRS-80s, PETs, VIG-20s and -

: §, with hajo . the machines being Appies. TO faciitate-
is¥ructor assistance ie¥®¥hree;fnstructors who were most' familidr w%ﬁh 5
. ¢

tlﬁr time m}he front of the room, where

“ ;T\' \—r‘L
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the Apples were located; whlte the remalnisg four_instructors warked with

the stadents near the back of the r00m with the other machine types . -

?

: At: the end of each day, 1nst1tute staff met’ for approx1mate1y one hour
to %unmar1ze progress and problems of the day, alter the next day's
sindividual participa s and suggest approprlate actions: Spec1f1c problems
‘tlat were noted -and- addressedyincluded weak progrannlng ablllty of sohie
students,;. knowledge gaps for veral students in programm1ng and mathe-
mat ical skills; tagk gggﬁltm t of some studed persistent game play1ng
ard software gﬁracy ¥sofie. students (desp itest general ban on such
manag iWy° Bbservations as well as
e of sdi “students to working -in
resistddews'of ost students to.
iputer; inability of

" activities) 4&% y of teachers i
1. helping lnd? Tedugl - students, resista
i% pairs or small group¥ when requested, resist

planning work o \h _paper before working WISi
-several-student to cope with a lacks of stirjc ~ti~e and long time )
periods, and a w1dearange of programming and problem--olving abllltles -t
T .

[ ) c et

_ ;.; . couecn,ou OF STUDENT DATA

.

L

the institute. These included video- ~taping; student self- reports and ¥
. tegcher observations. Using4ata collect jon materials specifically
-designdd for each mstructional Wodule; data.were collected on students'

. abilities to find and generallze patterns; . generate and test . hypotheses,,,
~-as .well as their flexibility in problem solving strategies with the micro-
- -computer. Teachers also noted the roles that individual_students assumed -

in structyred and unstroctured grouop, work A folder of collectqd'data was

generated oraeach partlc1pant . 7/"*fx\‘
Durlngndally draw-off sessions from the lunch hour, studedt part'lc‘L

lpants were-also administered several other instruments. Students werefi

given.the Henman-Nelson Test of Mental Ability (1973) (Grade 9-12"version

to. avoid a ceiling ¢ fect) & ratio and proportign task;. 'Mr. -Tall=zMr,

Short™ _{Karplus et _ 17 1977) the Test of Logical Thlnklng (TOLT) (Tobin ;.

& Capie;_1981); th .Longeot Tbst (Longeot T964), and the Projection .of

, Shadpwszask (Inhe lder. & P get 1958) L these instruments is

al_reasoning ability. .
scale related to their EE

~

vnat fi, which paralleled the -
orm.
V ‘
,éf } <
. @
C Y the flnal course of, the —a. 4
three course %equence W th J,“:Mcbonald‘as t e 1nstructcr v < S

;_follow- up--lnc1uded the follow1ng com-f A

ta collected [duting summey lnstltute,_? : C
éffectiveness; apd develop case studles\ -

na haracteri. tivf' - “ .f\\, X

X , = , ®
__ ‘s . Cos N A _ o
1nstructed n, the use 'f a common mlc?‘computer > N

_and each ti
bsequent vevisions thro ut_ semester were’

g 1t ing "product ; //j
listed previcts)y, was' producéd : .and made avallable to‘lnteresatd teachersd

module'onto

S—made with ;ﬁe’ ditlné'%eat es o

The data ana1y515 that was{ performed; as weJJaas the: individudl case
Studles, are’ reported ifi: the- research: papers, whach are‘noted Yater. ) &;§¢ -




‘ s~ ' Teachers and‘unlversity personnel completed the analy§ is of the oot e
dent‘data. - The mean intelllgence quotient on the Herman-Nelson was
136 5 This 1n61uded one _ 1ow7§goreejgiloﬁf, With the eliminat#p of that
particular score, "the mBan‘score of the remaining 29 students wad, 137.7. H

The results of the ratnu puzzle indicated B7°percent of the studeNts to be
formal operat1ona1 at _that " task.. Results.of the TOLT; Longeot; and
Shadows Task were 80 percent; _100 percent,; andx27 Dercent in formal opera-
tlonal respectively, Each of these results indicated capabilities well_

L ﬁkyagd most _high school students. Adetloﬂhl descrlptlons and dlSCUSSlOn' I
' ] ﬁese results can be found in -Cognitive Devi : £ ¢

y
! the Association for the:Education of Teachers in SCIence,
b alrlelgh chkenson University, May. 1983. - 5 B _ :

e il

_At the end of the- lnstltute each’ teacher'lnvolvéd in the program rank -
ordered the participants with respect to their problem-solv1ng abilityes. -

These rank orderlnggfwereffbmblned to produce a composite rank-ordergd

list. These rank orders and. resolts on various other tasks were ¢ pare':
to student data, including the results of the student self- -perceptAon

scale._The results of .these data can be ;found. in Student and Teagher NN
Perceptions of Problem Solving Abilities Wwith Mit ers, a pd A
preserited by Jan _McDonald at the annual/fmeeting of the. AssOC1at1onp$or %he AR
. Education.of Teachers in_Science; FairYeigh Dickenson University, May -
1983, . Other papers ifivolving reTated flata, presented at ‘the sdme meet inc
_include Metacognitive Analyses of Langliage Strategies Used in Problem
7 Solving, by Arnulfo G. Ramirez, and Cognitive Processes 1niMathem§fiEsgand
cience: Task, Subjet ] Var4abIEs by Margaret A. FarrelT. L
N . . S T
] S . IR C Lo
' INFORMATION }SSEMINATIDN . -
Phase . 5—-<Ffonmatlon dlssem1natlon--1nc1uded the Tollow1ng “tasks: produce -
. and-dispense teacher -activity gu1de and software; produce;report of _ __  -.-
institute; teachers and un1versxty faculty present- developed materials at WA
,profeSSIOnal conferences; and produce and presentrpa rs. related to -
7“research res’l1%3 at profes2ional meet1ngs§ ZQ{. e
e e - )
< This docwﬁent, as well as those prev1ouslyrre§er d; represents the
fiinal phase of) the instructional model. It is th@gh _of all who were
lnvolved in the ?ﬁstltute that . fﬁe mode provides-g:’u ]
others™who wish to implement siilar instructionatefy
wishes to thank_the many individpals. who made the {A¥%3 ,
including Nels Armlin; Walt Fanﬁqr Marge Farrell,.(Cd !
Kelly, Arnulfo Ramirez, .the'individual scHpol d1§fl,,” it 4
students, In partlcular the author woald' 1ika to -ackrbw i’ 3
7eff0rt products and teaching of each of the teachers 1nvd]ved in the .
A Ject Donna—Blake, Candy_Bosworth; Shella DolgOWIch *Mary Ann Foster, N
F ;Dave VanSchalck and Phyllis Yudlka1t1s. T ¢ -
- » -
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Longeot F. Analyse statistique de_trois_tests genetfque llect1¥s. ' -

. BINOP #4¢1964. (Statistical analysis of three cmec - genet ic
tests, translated by K. Kel¥y.)

Renzulli; 3. S. The enrichment triad model Mansf1e$d cT: Creative

) Learning Press, 1977.

Renzulli; J. S. . .A g;jdebggkfforfdgye]oﬁﬁng 1ndingug]ized educational
prograns for gifted and talented students. Mansfield, CT1: Creative
Learning Press, T379.

T’Tobin, K. 6.; & Capie, N. The developnent ‘and_validation of a_group test

of - Jogical -thinking. Educatianalga, Psychological Measurement:
* 1981, 41, 813-423.
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ABSTRACT .

A,,Eduard,Blackburst e N
"Department of Special Educ R (IS
Univerisity of Kentucky N

Lexington,; Kentucky 4050

v.\

(-1

N
Eight steps that one could follow in desigping a computer assisted

< instruct fon lesson were described in this session: {1} define objectives'
(2) develop the general content outline; (2) assign labels; " (4) .design .

the presentation treatment; (§) devejgp instructfonal outline; . (6) designr
scraen displays; (7) design specfal effects;. and (8)_develop. support . o
-materials., Guidelines for completing each of these steps were provided v

with examples of how one might proceed. ", ; /

Q Featur of the Apple PILiauthoring language were also descr1bed
examples of¥the four editors @Mt accompany this computer program were I
provided: (1) -text editor;< (2)™raphics editor; (3) sound effects. - -
.. .editorgmsand (38) character $et editor, Illustratjons were 1n04uded to
2{ show ha the computer code for lessons cund be-written.
Ky r =
The presenter has writteh aﬁ extens e Wanual containing detaiied s
informat fon related.td®. the content. presented during.this session. It is Lo
available from MICRO-TIPS,. Lﬁc;ﬁ;?gl Malgbu brive; “Lexington;%Kentucky
-440502. _The manual, wh icth ift1udes a compiter disk of demonstration

progr&ﬁs, is Eiiléd Guide] ine for Using "App]e PLEOT™. A , N
- . u/ L ; o
__ &r * 5«- : “
2 ) > ¢ N .
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< HOW_T0 _DESIGN EDUCATIONAL MICROCOMPUTER PROGRAMS FOR THE EXCEPTIONAL
STUDENT P

Dan [saacson
School and Home Courseware, Inc.

1341 Bulldog Lane, Suite C
Fresno; California 93710

_"To_devour an elephant
one mast first cut it up
into very small pieces."
"If you don't have tire
to dp it right
. the first time;
. where will:you find time
to fix the mistakes yon made!:"

* ) ,
Too often_the first thing that we do.in attacking an elephantine program-
ming problem is to sit,down at a terminal and start typing code. But fuzzy
goals, yield fuzzy results and waste much time by forcing many revisions of
our-plans as we go along.. This leads to frustration; logic that_cannot be
followed, and unreadable code. : t\\\ S
In a 90-minute demonstration, "How to Design Educational Microcomputer

Programs for the Exceptional Student;" techniques that have proven sic- :

cessfal in other audiovisual fields such ds TV and film are presented.

. X 7 7 7 ) )
Of special interegt to teachers of exceptional children who are
designing or evaluating microcomputer programs are the computer's talents
not available with any other_teacher or teaching tool: its ability-to
adjust diff iculty of materials to each student based on_student accuracy;

its ability to give immediate feedback of correctness; and its ability to
keep a score and to keep a running timer. ,

__ A model spelling program using the six steps were developed with the
participants. Objectives were selected (at this stage without considering
whether the chosen objectives can be coded to plan) to use_the. ability of
the computer to flash words with flash-time based on word length-and on
dccuracy of student; to break a word into syllables on the second try and

flash the syllables; to leave_a word on the screen on. the third try so
that the_ student cannot fail to spell the word correctly before going on;

to repeat ata later time words missed, while not wasting student time.

repeating words successfully spelled; to keep a score based on. time and

accuracy; to report number of words correct as well as score; to display a
list of misspelled words at the end of the game_for the learner to write.

down; thus requiring the use of the additional tactile sense &f writing to

- . .

90 -

v

‘ T 97
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reinforce correct spelling of words missed while using the visual senses:

Additional objectives require the program to allow teacher selection of -

words for today's lesson and teacher selection of number of- wgrd? to be -’
r ass of

presented in a game, thus adjusting for a class of gifted o
slow learners. - . :

EmphaSIs in ‘this presentatlon was on the ab1lity of the c0mputer to
individualize; to maximize motivation and to max imize efflcient use of

each student’'s Tearning style :
: ~ .
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PILUT: PROGRAMMED' INQUIRY, LEARNING, OR TEACAING

.|

. dv‘
Dr. Janice M; Sghnorr '
711 W. Whiting Road =
Flagstaff, Arlzqna 86001
| .o )
. : L ,
PILOT is the na e for a speclal programming_language_that is easy for

beginners _to_ledrn._  The name PILOT stands for. programmed inquiry, learn-;

1”9.\0r teachin The language contains only 22 different commands; this
is sugstantlall fewer _than _most other. languages In addition; the &om-

odes feature commpn vernacalar that is readily 1dbnt1f1able and

mand
learned \ -

edasil
i

PILOT is ava lab]e for several brands of mlcrocomputers lncludlng

Apple Radio Shack, and Atari. This presentation focused on the PILOT
program produced by Apple. ,

i)

- Abb]e PILOT r quqres at least _4BK bytes of memory and two_ disk drives:
The author disk; dontaining all .the special language control features, is
inserted into drl’ 1 and the_lesson disk is placed into drive 2. Lessons
that are| created for_student use are stored on the .iesson disk: Lesson
disks cah be ran o slngle drive systems, but two drlves are required for

-creating|lesson di ks.

~_The althor disk contains four different editors: theressoh”tegt
editor, the chardcter set editor, the graphics editor, and the sound
effects ed ltor The, lesson.text editor stores text including words,
numbers; etc.; and aYl the commands that control the lesson. The character
set edltor stores any set of characters that you design; this could. include
Japanese or\ Chinese aracter sets: The. graphics editor stores pictures,
maps, diagrdms, .etc.,\that can be used when the lesson is run. The sound
effects edl'or stores 'music and other sound effects that can be gsed: This
presentat ion! focused on two of these editors: the text editor and the

graphics editor.

___ For more nfonnatlon refer to ED#224905 or contact Janice M. Schnorr,
711 W. Whiting| Road, Flagstaff Arizona 86001.

B
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- MICROCOMPUTORS N VOCATIONAL ASSESSMENT - 2

Placido A: Hoernicke and Andrew
Fort Hays State University
Fort Hays; Kansas 67601

3

past few years. _This 1ncrease has been. reflected in the great diversity.
of hardware and software available in the markgtplace: This presentation

demonstrated the utility of microcomputers in teacher_training programs. _

This presentation on a simulation'program was develdped to enable students
to practice decision making skills related to vocational assessment of ,gy
spéclal education learners. , )

The development of the simulation was based on the follow1ng assump-
t ions: (1) assessment _simulat jon_activities can.provide the student with

practice in making diagnostic judgements and (2) microcomputers_lend
7 themselves well to the developmenit of assessment simulattons. These
v assumptions led the authors to the development of the Vocational Assessment

Microcompater Simalation.. . The authors, after careful analysis of what can -
be done.realistically in the pub1ic school. setting, seélected several

'lnstrunents that are . cunnonly used 1n vocatlonal assessment and deve]oped

'

" to the type_of vocational_programming from which.the special education
learrier will beWmost likely to profit. The simulation-allows the student .
to practice making decisions_about dlagnostic information, provides_the .
stadent with practice im writing reports; and also provides the stodent .
- with the opportunlty of exploring alternative instruments in assess1ng the
i secondary-level special education_ learner. The simulation is designed so
that the teacher trainer can monitor sthe progress of the student and.
provide feedback on a frequent basis.

The simulation is a multltrack competency -based act1v1ty thatﬂallows a
great deal of flexibility in terms of how; when; and where it is used. _It
was developed for use with a microcomputer. having a 32-K memory capability:

Because the simulation requires only a 32-K memOry, 1t Wwould appear to be

involved in these activities:

<
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“population: Swartz siggests mathods'

v

- : - . SECTION 4 _
| 4 N .
N RTOAn . F

(k;*,;ENTRODutTtéN,

Instructional Applications with computers; Section_4; includes eight

input."and output briefs, which focds on the instric-
Jor handicapped children. The topics include teaching
compiiter 1iteracy sk to exceptional children and methods of applying - ({;

)

techniques of compoter-assisted instrict ioi.

. __In the first article Zahinski provides an overview and description of
a national compater camp to teach literacy skills to children, its
objectivesy the methods used, and_special events and activ.ities provided
in the _camp_enyironment. ,Neuman'éfartfcie discusses a highly structured
instructional package that is des-igned to provide individualized career

exploration and career_planning_experiences for mildly handicapped students
at_the middle-school age: The paper gives an overview of the system, d1is-

cosses ways that the Interest areas of children are identif ied and sorted;
describes the_instructional materials; and prov'ides a method to develop

plans for further examination of and preparation for occupations of
interest. A managefient system that simplifies the teacher's task of
monitoring and facilitating student progress through the career planming
system is also preisnted;

.

or_using computers to solve learning

_ The third_and fourth artigles. éré?direcfed primarily toward the gifted

problems, and Edwards addresses the teaching of higher-level think iing

sk ills through computer courseware. Edwards includes discussions on
computer 1iteracy, a rationale for teaching students to program compaters,
a_br*ief description of different types of courseware;, and evaliation of
their usefulness in instructing gifted stidents. S
graphics for problem solving and creative thinkind skills with deaf and

____The fifth paper”in this section is directed toward using computer

language-disordered students. In this three-part paper Rose, Waldron,

, Kolomyjec, and Barber discuss a method for developing and initially test ing

problem-solving software for deaf and anguage-disordered students. They
highlight _the advantages of the yraphics software package for their
teachers and provide information dbout the -development of this program;

including descriptions of frequently used subroutines and hardware speci-
fications. Looking at a different population of exceptional children,
Wilson and Fox discuss the need to have talkingprograms for young;
severely handicapped, and nonreading handicapped Yindiv iduals; and are
proponents of the use of audible microcomputer software in, special edica-
tion: Three such programs are described, ificluding the hardware required
for their operation. ) : : . :

The seventh and eighth papers in this section relate tg the more

severely handicapped population. _Bourland, Jablonski, Allen; and White - g
provide an overview of learning characteristics of severely and profoundly
handicapped individuals, a.discussion of a systematic approach to using
microcomputers to develop and maintain responses to stifiul i that are
presented. by the microcomputer, and examples of individual student's reac-
tions to the microcomputer intervention.. Blissymbol drill programs for

use by severely physically handicapped; ronverbal individuals is the

%’ :
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subject of tHe paper by Wertz. The _general concept_and de"elopment of )
1ng and driliing

Blissymbols are discussed; and a. software program for te
students on-the use of Bllssymbo]s is presented ;

The second is a.review of a research prdject that Useé the computerftgf
provide handwriting exercises with a digitizer. ptn to track.the_shaping of .
Jetters. The final brief .is a discussion,of the use of Apple LUGO as an

1nstvuct1ona] tool for teaching handlcapped children.
\
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NATIONAL COMPUTER CAMP L

»l

COMPUTER CAMPS=-THE CURRENT CRAZE

Michael P. Zabinski

National ‘Computer Camps;_Box 485 .
Orange, Connecticut 06477 ‘ -

. . -

’ INTRODUCT ION : -

e

One_of the great American inst itutions, the symmer camp for, children, has

joined the computer age. With many schools, television 'sets, and the cover
of Tifie adapting to the infliuence of the machines; .what is believed to be:
the country's first computer camp was held in Jily 1978 in_Orange; .
Connecticut. The camp was like traditional-summer camp for children;
however, instead of primarily engaging. in such activities &s baseball,

drama, or music, the teenagers spent their time work ing with -computers;

_Computer Camp is the brain child of Michael Zabinski.” In.the iiid=1970s

he was awarded several federal grants,to ‘train teachers on how to integrate
computers -into_the _classroom. Wishing to reach the youngsters personally,
D®. Zabinski originated the National Computer Camps of Orange; Connect icut;
in 1977: : - c.

Why is there such a camp? That computers have affected the 1ives of

nearly all of us is indisputable. Their impact has been experienced in B
areas_as_widely separated as space research and primary instruction. .

Computers are an . important edugational consideration as students need to
be prepared to live in a computerized society. Both parents and students
are_aware' of the computer revolut jonard are interested in:computer
literacy. The purpose of the camp_¥g\to provide youngsters with ample.

opportunities to use the computeg for¥instructional as well as recreational
applicatijons. . In the process they cofie to understand the potential as
well as limitations in U§ih§*C6thtéf§.

CAMP DBJECTIVES: .

The impact of computers on our society,requires that.a computer camp.

provide general knowledde about computers, comput ing? social impl icat fons, -

of computers; and opportunities for careers. The goals of the National
Computer Camps are tg offer a general -introduction_to computers and com-

" putdr programming, while at the same time presenting youngsters with a

$roper balance of recreational time both on and of f the computer. The
following objectives served as guidéliheg in conducthng the camp:

e 2 S R U . .

1. To_introdyt® computer concepts and techniques and thus provide a
'general appreciation of the power and 1imitations of computers; iei;

to remove the mystique about computers: : . B

2. To provide a technical social and moral perspective of present and
future roles of computers in our society. :

)



_ ’, ! _
- . -

3. To dcgiiire competence in computer operatlons and progrannlng in BASIC
< - andmachine lanquager

4. To use the coniptter as a mot {vational instrument to stlmulate lnterest
in_science_and médthematics. Techniques gained through the use of the .

" computer may be”applied to life s jtoations die to step-by- step
_ approach.
5. To discover _that working with a computer can be recreational and
entertaining.

‘ -

. : ORGANIZATION ' .
Enrollment -~ rra ‘ L
_‘_—__‘l _/ Pl - -
Coed camper§rageq”9 to 18 enJoy a cont1nuous program in sugcessjve weekd
- ¢ _. without repetition. Campers may attend 1-; 2-; 3-; 4-; or. 5-week. programs.
‘ © Small group instruction is provided, with campers grouped by background
‘and age; no computer experience is necessary. .
. - N

Computer Staff: - i
National Computer Camp is well known for _ ltS skllled ‘staff. The instruc-
tors are trained teachers in the field of educatlonfwhg love to work with
kids. They specialize in teaching computers year<round in elementary and
secondary. schools and have .been with NCC for several summers. The philos-
ophy of -the staff is to motivate campers by.presenting material in exciting

ways with examples they can relate td and ideptify with.

-

Computer Instruction

. Each group of }Zrcampers is instructed by one- teacher and one_ assistant.
Up_to 5 _hours per day of computer instruction. is_available: t#pers may
learn beginner;~intermediate; and advanced TRS-80 &nd Apple Basic, also

disk-operating systems, files, and maching language &or both the TRS-80

and Apple. Pascal for beginners is also available: -
Vd

Recrédt ion

Swimm1ng, voiieybaif tennls, soccer, klckball basketba]], and,softball

are supervised by experienced recreation._ 1nstructors A1l recreational,

activities are optional: The computer room is open during recreation -
periods. .

Computer Hardware i

Radio Shack TRS-80; Apple; Pet; andWang computers with. screens, cassettes,
disk drives, and pr1nters are avallable Every two to three campers have
their "own" computer.

Locat ions -

The camps are conducted in private schools with all facilities available
to the camp. The three locat jons are Simsbury, -Connecticut; Atlanta;
Georg1a a@; St. Louis, Missouri. :

Nents : -

-

Every evening is filled with excitement and surprises:. Campers select
froi a variety of activities and can even wMn the popular "I WON IT"
T-shirts. The following are examples of such events.

ERIC
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. game tournaments; movies; guest speakers; a

SL(LU%?;"'r'o'i@'ps’,.w,H'Qi”ttj,sb]i)é adventlres; computer- Yanguades--Fortran; APL;
Cobo ;ﬁ}Tmar‘(r and software topics; ordiiary compiuter maintenance;
advanced applications; socdal implications .of computers; open-foram and
discussion,

Open computer foom: With 13b s}'es’s;i'o"ris;, 'organii'e'd games, tournaments; and

Adventure challenge. Crack a new adventure especially written for the
National Compater Camps. ' :

-

r

Recreatijonal time. Enjoy an evening swim, a popular movie; a talent show,

or dormitory intramurals:.

Datly Activities ' -

Daily activities include computer instructigs; Computer warkshops; compater
mer y recreatibhé?\?t;jyipie$,
Campers may enjoy up to 10 hours of computen time per day. ‘Camp_has a.
suff icient number of computers to make recreQtional activiTies optional.

_National Computer Camps provide an opportunity for_campers from ail
parts of the United States and abroad to :interact creatively with each.

i’ d

other.. ‘This harmonious integration of young mipds is thejb;rrejrjitrjﬁrtﬂqua,],ity o

of the Nationa) Oomputer Camps. <The primary ingrediet For making a suc-
cess is the enthusiasm of the staff and their campepé. The next most .,
.important component for sach a camp is organization and adequate ‘
facilities. Coe : ) _

. . 0
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CAREER PLANNING MEETS THE MICROCOMPUTER:
. A DEMONSTRATION o

Delia Neuman ~ =~ o !
_ The National Center {for Research
'+ in Vocational Education
The Ohio State University
1960 Kenny Road «
: Columbis, Ohio 43210

The Career Planning System (CPS), Microcomputer Version, is a comprehen- .
sive; highly structured instructional package designed to provide individ-
ualized career-exploratjon 'and career-planning exper iences for mildly

hand icapped students of approximately middle-schodl age: Developed.

specif ically to_take advantage of the motivational; managerial, and inter-
active capabilities of the Atari 800 microcomputer system (console; -
monitor; and two disk drives) with 48k of memory; the CPS is_intended to
serve stfidents with mild mental retardation, learning disabilities, and
severe behavior handicaps who are capable of reading at the 3.5 grade.

level. Field-tested with such stadents at five school districts within or
adjacent to major population centers in Colorado, Missouri, New York, Ofiio,
and Texas, the CPS has been found to engefider a significant increase (at

Na

the .05 level) in the students' overall knowledge about careers, about

themselves with respect to careers and career planning, and about career
planning “in general. . ‘

A combined staff of instructional designers and computer programmers
at the National Center for Research in Vocational_Education; Ohip State
University, worked under an eighteen-month grant from the U.S. Department
of Education to develop, test, and revise the €PS materials and to initiate
a' plan foﬁ their dissemination. .The final instructional package prepared
through -this effort consists of three components: '
o thirty floppy disks--the core of the CPS--that provide (1) an interac- *.
tive instructional comporent that iS the main vehicle for student

progress through the forty occupations represented in the €PS and (2)
a comprehensive managment system with a valiety of instriuctor options
for monitoring student progress throughou¥ the instructional materials;
0 . a student’ quide for each student that provides reinforcement for
’ stodent learning, a pemanent record of the student's experiences with

, L
< 0 an instructorgguide that provides the theoretical, technical; and .

instruct jonal” informat.on a teacher or counselor neéds tp implement

_ the CPS. . ;

. Each of .the components of the CPS was developed in accordance with a
set of detailed Spec if ications compiled by project staff early in. the _
conduct of the work effort. These specifications--which cover both. the
computerized .and.the printed CPS materials as well as their interrelation-
ships--were developed to ensure that the final materfals trufy meet the .-

< : N gg%§: ) - o j[ljf;
" ‘o : N O . \
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_needs ot the taviget popa l.\t fon and LP]«\ ir teqchers, 1 has the spec it ic “at fons,
~ dotail not oniy the content of ali the. picces but _the part icular tormat ot
each, tor u\amplv' thio layoiit ot each type of (ombutvvl cd display tu
. ensure “that it presents intormation in o disvect, consistent, and visualiy
appealing manner that will enhance the. pn~\)h|llt|v‘ Stor studvnt learning:
A pait joiilarly igiiiticait segient of the xpo«lfltntlnn\ deals with
anstruct ional and technical considerations related to the needs of mildly
handicapped Tearners:  Thic segment addresses sach s 'u(\s as Hw pr o\wnt‘i-
‘”‘Q!? of objectives, tbn\r.ap;)v()pv l.ltl‘ developiment of ci :
aspects of reading Tevel and 1. nuuhuh* sryle the use of sensitive 1uu|
eff octively proseinted feedback; the provision of ards to thv tvansfe' ot
Tedari g and general ization of knowledge,. appropr

interaction; selected types of,lndlvldhallzajlon _thv use of sound and
graphics, \nd the encourdgpimeiit of leanner indrpondvncv; -

; THE INSTRUC TIONAL MATERIALS
Through the CPS; students become acquainted with a vjriéiy of 6etnhhtidq5

LHat dre representative of basic worker functions. The key to the <ysten

1. the stadent' owh lntorests<-not in. occupatmnr themselves but in N
activitios that the students enjoy either in scthool or duvlng leisure. The

final inténded outcome 15 the students' insightful participation in plan-

- ning théir studies and activities for the future., This goal must; of
- coirse, be ai olitgrowth of developiient in other dreds--in self- und:rstand

ang; 1n problem-sglving, decision-making, and _planning skills; and in
increasing Knowledge of occapations, their interrelationships, and the ir
relationship to the-individual. Therefore, the CPS materials are designed

to help srudents achieve four major career-development outcomes,:

0o to 1earn about persona] lnterests ) :
0 to_examine nccupations to learn how they may relate to persona]

interests;
o to- ndentlfy activities and areas of study in which gersOnal )nterests

may be nurtored and in which related skilts may be developed;. and

0 to relate educatlonal preparation to potentlal occlipat ional choices.

goa1r As noted in Flgure 1, the student beglns to proceed through the

lnstructlonal materlals at the lewel of persona1 vnterests and progresses

list of the SIX steps lnvolved 1n loadlng a. d1sk lnto a disk dr1ve. the - i

system's four major ‘components_in turn--9Introduction; interest; sort;

lnterest areas, and educatlon plan The instructor gu1de provrdes a

that the teacher and students should follow ip relation to them -

&

Intrbduttibh

The introdiuction includes an explanation of the general content and.
structure of the CPS _and of the objectives that students should achieve
: through.using it; a variety of vocabulary-building activities--for
example, work- search and crossword puzzles--related to terms essentlal to

the CPS$: and general instruc- tipns on how to use the CPS. Student

understanding of this information is reinforced_through a serie$ of
exercises in the student guide desigied to complefient the computer-based
- - “‘ ] . .

- 100 . ?
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FIGURE 1

. - 'CAREER PLANNING SYSTEM OVERVIEW :
¢ )
\ | o
INTRODUCTION .
: L 4
) o~ INTEREST
. SORT o
INTEREST AREAS ° /
. BUILDING _DOING o
" ADVISING ARRANGING ~_AND CLERICAL HELPING
‘ oo MAKING WORK

MAINTAINING
AND

REPAIRING

THINKING:
_AN
PICTURES

-

WORKING WITH
EQUIPMENT

WORKING WITH

, NUMBERS

AND SYMBOLS |

/ .

9

. EDUCATION
'+ PLAN
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i;i&ﬁihg
Child care attendant
EmMp loytiernt ,counselor -
Lawyer
Travel agent

2. Arranging

Architect

Fiorist

Interior desxéﬁer

3. Building snd ﬁikiiié

Carpenter
Drafter
Painter
Roofer

' 4 Doing Clarical Work

€ashier .
File clerk

Secretary .
Stock Clerk

5. Helping

Licensed grac*zcal nurse
Police officer
Properties manager
Waiter ; /

FIGURE 2

* CPS INTEREST AREAS AND UCCUPKTIO

k |

8. Maintaining and Repairing

Appliance repairer
Mechanic
Plumber

Sanitation worker -

7. Thinking in Pictures

Cartognist .
Commercial artist
Display artist
Photographer

8. Using Environmental information .

Farmer

Fish and game warden

Landscape gardener
Meteorologist

9. Working with Equipment
k4

Computer service technician

.Cook

Machinist
Telephone operator

10. Working with Numbers and Symbols

103

lerary ASSLStant

Market. research coder

Teller
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FIGURE 3

INTEREST Aﬁéé\ﬁtéweﬁiﬁ

FROM INTEREST

<

i

__FROM _

TEACHER /
INTERVIEW

v

B!

v

)

!

| Al T‘fi Y
& [Ty

» ACTIVITY
2

ACTIVITY
3

ACTIVITY
4

REACTION'

REACTION

. reaction |

REACTION

EXIT

TEACHER

| INTERVIEW

BRIEF

BRIEF
2

'3 1

REACTION

REACTION

REACTION

REACTION

v

A4

v

y
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access to 1mportant terms that they may not know w1thout oV'Yloadlng the

" time.

Interest sort ) ) .
This key component of the system is comprised of 50;general questions .
related to the 10 CPS interest areas. DeSIgned to help students identify .

interests in a_variety of work-related environments and_activities--for

eximple, workrng outdoors; helping people with their problems etc.--the

interest sort provides the basis for each student's individualized movement

through the rest of the CPS package. After the student responds A; B; or
C; to each statement according to the degree of interest jn it (A a lot, B
a little, or C none at all) the CPS's computerized management system auto-

matlcally sorts and compiles the. answers into an ordered listing of the
student's interest areds. When the student's list appears on the display,

the student is instructed to copy the list into the student guide for

reference; From this point on; each time the student signs on «to the
Computer to use the CPS, the student will be taken through the system
automat ically on the ba51s of this list:

liiterest Areas

The 10 CPS interest areas are the heart of the Career Plann1ng System.

Developed around general areas that m1ddle school students m1ght have or

ing systems the interest areas dre de51gned to help students deal with

immediate self- knowledge rather than with abstract speculation about.the

futare: Each interest area is biilt argund four occupat ions chosen to

cover an_educational _continuum_from_high_school diploma to graduate degree;

a range of skills from entry level to profeSSJonal ~and an array of visoal,

verbal ~and computational abilities. Figure 2 displays the t1tles of the

ments related to the area's activifies. _The student responds vyes._ or no to

these statements; which are designed to. help consider whether personal
interests, ab1l1t1es and skills match those- that are typlcally found
among Workers in the 1nterest area. -

Next the student meets four 1maglnary workers representatlve of the

occupations included in ‘the interest area. These workers--for example; .

Jimmy_Wolinski (paloter)’ Cynthia Sakuma. (archltect) _Clark Hampson (file -
clerk), Barbara MacIntosh {auto mechan1c)—¢expla1n a little about their
job tasks as. s1mulated in_the CPS activities in order to enable the student

to choose one or more ‘of these activities to explore.

____The_student’ next _decides which of four activities_to complete as.the
first step in explorlng a particular career. Across the CPS, the activ-
ities cover a wide range of tasks: the visual problem 1dent1f1cat1on of

the_landscape gardener,; the computation of the waiter; the form completion

of the employment counselor, and so on. Desigred to-give students a "feel"

for the occupations that they represent; the activitfes_ are highly inter-

active and make sustained and persistent ose of a variety of strategies

- 108
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a list of additional activities (external to the CPS), that & student might

- try in order to expand exploration of. the occupation; and concludés with a -

reaction form designed to provide an oppoftunity for thg stadent to record
personal perceptions of the activity. The cojputer stores the student's
responses to the two questions on this form--"How much did you 1ike this
activity?"--and later uses these; as well_as other student responses,’ to
compile an individualized 1ist of up to 10 CPS jobs that are of greatest
interest to the student. The Student is also instructed to fill out a
complementary reaction form in the student quide that encourages expansion
on the computerized respornses and the reasons for them.

____At this point the student encogntérs another decisiocn: whether to .
read an occupational brigf about the job just explored in the activity; to
explore another activity in the interest area; or to leave the interest
area to go to another one or, if appropriate, to proceed to the education
plan component of the CPS.

- The €PS_includes 40 menu-driven occupational briefs, one for each
activity. The briefs follow a_consistent format .to provide sketches of
the kinds of information that the stadent should consider when mak ing
career choices--additional job tasks, the work environmgnt, educational
preparation, salary range; and so on.  _¥ ;

To complete a brief, the Student "interviews" the worker whose comments

earlier in the interest area first sent that studemt to_the occuopational

T activity. The stodent meets the worker again, reads a few displays in_

which the worker gives some basic_information about the accupation; and_.
then selects any. four (or more) of six guestions to "ask" the worker. The
student may ask those questions in any order and is returned to the menu

of questions after each answer for this next selection. A computerized

counting routine keeps track of the questions that the student asks in
order to ensure that questions ‘are not reépeated and to allow the student
the option of skipping either one or two questions and continming with the
next section of the brief.

&/

_. _The answers to five of the six questions are given in conversational;
first-person narratives by the worker whai the student is interviewing.
The answer to the sixth _question--"How can_I become a {occupational
title)"--is a list of high-school coarses to take, in- and out-of-school
activities to pursie now, and things to do after high.school to enter the
occupation, The student is instructed to copy this information’ into the
career plan_section_of the student guide for use in thHe culminating
component of the CPS, the development of the education plan. Finally the

:student completes a two-part reaction form: (1) a computerized part that

stores answers to two questions--"Would you like to gp the kind or work
you learned about in_the brief?" and "Could you learn to do good work in
this job?"--to . use in compiling the list of student-preferired Jjobs

described earlier and (2) a complementary student guide part designed to

help the student expand on the reasons for the computerized resporises:

A student can explore as much or as 1ittle of each interest area as
desired. As Figqure’3 shows; a student can lJeave an area after reading the
probe and meeting the workers, after completing any a;tiyjpy, or after

completing any brief. Thus, a Student can leave an interest area if none

of _the_jobs seems_appealing or can remain in it to complete one Or more
activities and, if desired, their accompanying briefs, Each time a student
decides to leave an interest area, that person is directed to_ participate

in an exit interview designed to assist the teacher in facilitating the

os 11z
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uver ne expiriience, Lne. interviéw snould pe Supportive ratner tnan
diggctive. [If appropriate, the discussion m1ght be based on the reaction
forms completed by the student durlng work in the 1nterest area:

Although the CPS is essent1a11y an _individualized, -sélf-paced_instruc-
tional package that focuses on. growth 1n self- awareness rather than on .
interpersonal concerns; students should come to recognize that growth
comes through interaction with others as well_ as through solitary reflec-

tion. To encourage this recognition; the 1nstructor guide includes a

number of suggestions for discussions, games, and other activities that
the teacher and pairs;_or other small groups of students; can use. ta _°

enhance personal growth. .These. supplementary activities are re]ated to

discussing their experiences with one another: The instructor gu1de also
I1sts soarces and references that teachers ‘and counselors can use to ,

Developlng plans for further examination of and preparatlon for occupatlons

of interest is the cu\m1natlon of .the studént's work with the Career Plan--~ "~ -

ning System. Once the student has completed all,the CPS activities and
briefs of interest, the student, in conference wwth the teacher or>
counselor, designs_a_plan_for further exploratign. that incorporates.the

self- knowledge gained from the CPS experience. The student begins this
effort with a compiterized component that presents some_brief_introductory
information and then compiles _the student s responses‘on all computerlzed
reaction forms into a ranked 1istsof as many as 10 CPS\ JObS in which the

student indicated the greatest amount of interest. The\student copies

thlS lxst sinto the student guide, then takes the guide tg the teacher or_

student_and_the_adult together develop_a plan for the student to follow to

learn more aboot each occapation of interest.:

The two- person plannlng team follows a standard procedure to develop

approprlate Startlng with_the _job at_the top of the list,; the team

reviews the relevant reaction forms and career plan pages conta1ned in_the

- student guide. This material, supplemented by the teacher's or counselor's

knowledge; enables the team to answer _the eight_questions_on_the education
plan pages in the gu1de These .questions; whlch address sach issues as.

and nontradltlonal ways for acquiring these; are des1gned to focus the

@wudent ‘s planning efforts and to provide 1n1t1al suggestions for imple-
mernting eagly career- plann1ng dec1s1ons

, Although the completlon of the education plah componentrof the Career
Planning System constitutes the completion of the CPS itself; the student's
career exploration and planning efforts should obviously not terminate at

thlS p01nt Once a student has . completed One or more plans _the student

assistance_as necessary and practical--begin to implement. it. In addltion;
the student can repeat the work with the CPS one or more tigies, gaining
_Something more from each experience as self- and career-knokledge and
soph1st1cat1on in career-planning increase.
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mistore the. student s..records

agement component s a thorough and sophisticated’ mechan1s that does all .
the student record keeping required by the CPS instrict iona comporent and
offers a number of additional options as well. As d1sp1ayed,Jp,E1gure 4,

the management system offers two menos of fonctions to be used in cdqggrt,
w1th the CPS. . )

. To beg1n work1ng with. the sysfem}\ih\\teacher ‘chooses functlbn H in
the main menu to get to the extended instructor _options menu, -a 11st of
functions that the teacher uses-only once to initiate work on the EPS. and
can then ignore for.the remainder of the exper ience: Essentlally, these

functions enable the teacher to prepare disks to accept and store the data

" that both determine each student's progress through the €PS and allow the

tions that appear in the instructor guide and on individual compl{er dis- -~
plays; the teacher uses these options (1) to create the computer files

that will store the student's individualized records and (2) to format and
copy backup disk as 1nsurance in case the or1g1na1 record d1sks are lost

or destroyed:

teacher to track that progress. By following carefhlly deta11e§h§nstruc-

Each record disk can hold complete files for Ub-td 12 Studenté and

anid 1ast names and a three digit number between 100 and 998. This number

pecomes the” students CPS code number--the number that the computer uses to

and route the student automatically through

the CPS, and that the ‘teachér 'lises to gain-access-to-the-student's stored . -
records: .

The seven instructor options on the main menu {i.e., all but the two
1nc1uded -to provide access to the extended options .menu and to the

teacher will use throughout the students CPS. experience. The first of
these--i.e:, the class roster, resiilts firoi the creation of the class
records and prov1des a_list of the first and_last_names _and {as_a reference

for-the teacher) of the. CPS code nambers of all the stodents working.on

the CPS. The second opt1on, student 1nterest sort results, enables the

all 1dent1f1ed interest areas in order of preference as computed dur.ing
the interest sort. The third option; student progress . information; shows_
the 1inear progress of any student through the CPS by 1isting, in order as
completed, all the probes, activitiés, and briefs that the student has °

finished The fourth opt1on, react1on form data prov1des a summary. of

for all ‘the 3%t1v1t1es and briefs explored.

The final three optlons on this menu are concerfied fiore with instric-
tjgnal management than with tracking student progress. Backup student .
datak. for example;. should be used _at the end of each day's b@rk in. der B
to ke#p a current backup record of students' progress in case the briginal
record becomes unavailable Interest area. change--a function that allows

that such an interruption is in the best interests of a student--enables
the student either to explore an interest area that’'was not indicated by
the original interest sort or to retiurn to an interest area previously
completed. Add student to roster_allows the teacher to create computer
files_on an existing recordfdisk for any students who begin their work on
the CPS after the roster for the rest of the 'C]'aSSJ‘ has been created.
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Rlanning System, Microcomputer Verslon, provide a comprehensive, well-
integrated, thorough1y,dogumgntgdi,and,thoroughlyétgsted instructional- -

package for learning diEab]ed; mildly meotally refarded; _gnd severely
behaviorally hanqicapped middle-school gtudénts. - Designed to capitalize

on tfe motivational and managerial capabilities of one of the mosfgexciting

and powerful innovations in the history ofeinstructional technology,. this.
courseware package holds special potential for helping exceptional student
make sound; well-informed career decisions_that will ease their transition.

from school .to jobs .and ult.imately enable them to achieve their. right ts

u’lJ participation in the American workforce. /

_ For farther information, please contact Program Informationalff ice;
The National Center for Research in Vocational Educatiion, 1960 Kenny Road,
Columbus; Ohio 43210.
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USING COMPUTERS TO SOLVE LEARNiNG\%§OBLEMS N :

~ & v Ve
Theodore F. Swartz ] FR A B -
{ Special Serwlices School-District of Bergen €o: - L N 'iF
' 327 East Ridgewood Avenme. ™ - : o 5 .
Paramus, New Jersey .07552 . : o . . - -

.

We find ourselves at an extraordinary point in the history bf educat ion.

We:are at a place where two movements are merging to produce_a surge of
energy that is 1ikely to significantly enhance the_quatity of edication

that we can*deliver now and, _increasingly, in the futureé. The current

movement is bringing advanced computer technology into homes. and schogls

everywherg. The other movement, whose or.igin can be traced to the master

teachers of antiquity; s bringing into the awareness of more and more .
?ssive insight that persons; hand.icapped or.-not, are

teachers_the phogre
remarkable learnin

77777777777777 _systems with mental resources that generally have: gone

untapped in formalized educatlonalrSEtpjngglffIhus;}increasing numbers of
- educators are finding ‘themselves at a crossroad where ‘the presence of both
an advanced technology of learning and an advanced technology of machines :
greatly increases their capacities to involve their studdnts in learn ing

dctivities that tap powerful mental resources. _ i

. Many workers are already devot ing ‘themselves to the exploration and
discovery of héw the day-to-day_implemghta;jdﬁ”gf,thé,@étééd,techno]ogies -

can best ?eet the; needs of many different students. ‘Their efforts have

- produced Some software products that draw learners into spontaneous uses

-of their mental powers to prodice 1earningsthat‘approach,i;;profundity

and apparent effortlessness, such accomplishments as mastery gf one's
mother tongue or_complex motor skills. Most noteworthy of sifch products
are _the results Of'prqjects led by pioreers 1ike Gattegno or Papert; which

hav®k produced "microworlds.”

T, cCaleb Battegno has written extensively of an approach to education
that he has labeled the subordination of .teaching to learning. A detailed

listing of his publications.and information about his software project;
enti&ied—Visib‘e and Tangible Mathemat ics” (funded in part by the National
sciehce Foundation) can be obtained by writing to hjii at Educational
Solutions; Inc.; 80 Fifth Avenae,.New York, New York _10011. _Seymour
Papert's leading role .ir the development of LOGO (also supported by the
National Science Foundation) is .well known. In addition to Papert's own
writings_on LOGO and on his overall philosophy of education_{see especially

Mindstorms 198 ), many articles and some baoks on the uses of LOGO have

been authored by a variety of educators at all levels.

These worlds increase the possibilities for students everywhere to

explore how their intelligence:opens one door after another in their quest

to master increasingly complex challenges. . In a_true microworld, memoriz-

ing takes a back seat to the more exhilarating and reliable mental powers
- of imagery, stressing and ignoring, perception, analysis, synthesis,

intuition; retaining, recognition, and so on. ‘There is an engagement. of

learners in activities that lead them to produce’ the ir own kriowledge by

perceiving and acting on material on the computer screen.
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-and channel them sp that they solve their learning problems. Two cpndi-

“tions would have to be met: thoEe work ing" w1th,the students need_to ___

. recogn1ze that beh1n? the observed accomplishments there are_ mechan isms
(i.e., mental powers [

spec1f1c exekcﬂses need_to_be_implemented_to_lgad_them to tap the =ame -

,mental pewers within a context that will prodace the learnings which have
proven problematic.

at work that make the behaviors possible; and .

-

It 15 hoﬁea that Exh1b1t I can prov1de some help to educators in the

mental strengths they need to apply .

>
.

* EXHIBIT 1
SAMPLE _WORK SHEET. FOR USING. COMPUTERS
TO SOLVE LEARNING PROBLEMS

1. Select.a computer program that involves the Iearners in act1vely 7
exploring possibilities in a restricted "world" {often referred to as

a microworld):

2. Scrutinize the selected program to determine which specific mental
powers are elicited in @ learner who explores possibilities in the
microworld (e.gq., gengrat1ng 1ma§eky,j%uspend1ng judgement; analyzing,
synthesizing; focusing, ignoring, retaining,; etc:): List those mental
powers. j '

" 3. Match the specified mental powers that._ are tapped with areas of. learn-
ing that have proven to pose problefis for any particular student. For
éxample:

Mental Pdwers, Elicited Problem Areas . ,
Generated fmagery; . Letter formation, pef11ng 4
focus1ng, etaining .

4. Fave the idarners engage in the activities-on the computer; freely

explor1ng the possibilities offered. Give suggestions, provide
guidance, but act more as a facilitator_than a trainer. ({Well- des1gned

micho orlds will allow; even encourage that role: )
5. Design$bridges" to take_the learners from_the computer activities to
actual performance_in a targeted skill area,that”h;s been a _problem:

For example, if LOGO is the selected microworld and letter formation
! is the problem area; a learner could be *asked:

a. to maké the turtle draw any or all of the letters; upper or lower
. _ case;,
b: to dec1de wh1€h movements of the tuftle are common to the draw1ng
<~ of the various letters,
C. to develop procedures that will produce those movements shared by
. the drawing of two or 4iore letters, .
d. to draw the letters using only the proc%dures deve19ped, and _ .

e: to ase a penC1l point on a piece. of paper in place of the turtle

using reference to learner-defined procedures when and if
necessary. )
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TEACHING HIGHER= LEVEL THINKING\SKILLS
THROUGH COMPUTER COURSEWARE -

Lois Edwardgs 7 _

Y

| Courseware Ues igner s » i ‘ o
-Minnesota Educational Gomputlng Consortium - - ‘
2520 Broadway Drive . .
- St. Paul, Minnesota 55113 f - - (. .

p o .
while thlS presentat ion fo@uses onru§1ng compiter cqurseware in/ glfted/,
programs, a brief overview of the many possibilities for using tomputers

with g\fted studenti wlll serve as a framework for the examination of

COMPUTERS IN GIFTED EDUGAT ION

Computer giteracy | oy &

vital for .all students..in preparing for tomorrow's xechnologlcal society, p
g canputer literacy is espec1ally important for gifted students, many of
whom will be involwed in making far-reaching decisions regarding technology
* and society:. Gifted students need to explore what computers can and cannot
do, howgwidely and deeply they affect.our society, and what ethical ques#

tlons surround their use:

~2rogrammihg

Programnlng is an excellentract1v1ty for increa51ng cognitive and creative

”

skills and, as _such, is an approprlate component of many gifted programs:

It is w1dely recognlzed that _programming can:promote logical, deductive
thinking. It is, hewever, 18ss commonly understood that programming also
strengthens creatlve thlnklng skills and. problem- solving abilities. Pro-
gramming can in fact ernable students £ think about thinking. In ordgr to
design_and code _a_program to perform_a specific task; students must -

thoroughly understand the thought processes required to solve the problem

objectives influence the, particular programming language taught.. Program-
ming as career preparation might- focus on Pascal, which is prevalent n_
computer_ science_departments, Programming as a problem solving_tool for

use in scientific. cours;/s should involve the widely avaiable BASIC and

There are a nuiiber of reasons for teach jng prognammlng, and these

Pascal. PrOgranmlng as tr'aining and experience in logighkl, analytical
processes might feature LOGO and Pascal but could also dse_BASic. Fimally
programming as an_outlet for creativity could begin with LOGO, then use .
either Pascdl or BASIC. .

" However; requiring all gifted stodents to Tearn to program Eomputens
makes less sense than making them all.learn to play the piano. Progrdm-:__
ming is a.specialized activity that may not be appropriate for all students
‘or even all gifted students; The need to program computers in order to
use them ¥s quickly diminishimg as computers are increasingly_designed to:

be more, user-friendly. This is .not to downplay the value of teaching i
. 4
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"gitted programn” with a class i? computer programming:
. o o i .
“Utility Software
N . . . [ 72 . ;”77;” e : N
The effective use of utility software pagkages goes beyond the realm of
computer Titeracy. Such software is begiuping to have a significant impact
0g curriculd in our schools: For example,

recording original music. Both provide vehicles for the creative talegts
of gifted students. Also valuable are the electronic spreadsheets, which
, encourage students to explore "what if ,". ." in‘a variety of realistic.
economics fnd business situations, and to see immediately the results of
-~ the ir experiients. - - :
Lo : . “
Conrsewdre
z Courseware or educational software involves students in an interactive
learning environvent. Courseware exists in a variety of forms and levels
of guality.” Obviously not all courseware is appropriate.for gifted
students any more than all printed text materidl is siitagle for the ]
gifted. We here gxplore courseware that contributes to thd strengthening {
of highar level thinking skills; such as analysis; synthesis; evaluation,
creative tninking, critical thisking, and prégiémVSOIving. :

Generailysspeak ing; coursgware can be divided into categories; although
overlaphimg among categories 1s inevitable, and the distinctions seem to

be fading ag courseware becpmes more sophisticated: Nevertheless cate-.
gories can be asefal in illustrating the variety of courseware activities:

- Drill and practdce proyides practice; usually with feedback; on skills or
intormation that the student has previously encountered.

involves practice; best when highly interactive. ?

Simglation models a real-tife situation (or an imaginary one), allowing
students to iake dec®sions and observe the results; may have game features.
Problem solving tool facilitates the solving of a student-defined problem
by retrieving, analyzing, or calculating with data appropriate to the

; problem. -

E£ducat iona\ game requires the_creation_of strateyies to_cHoose moves that
will 1ead”fz a successful completion of the game; may involve memory,

analysis, ewluation,~190gical thinking, and flexible thinking.
. . B ; .

solving too™; and games in particular are most valuable in a group- . o .
setting: The myth that computers in instrugtion require that students = ' &
\ -work ind&pendently, concentrating on the ir ‘own monitor screens, denies the

powerful effect of computer courseware in encouraging group interaction:

Gifted students who are given opportunities to work together on'projects

- involving computers can improve their interaction skills and stréngthen
vital peer relationships. .

. ’
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reslistic problems.

Lower Level Thinking Skills

Drill-and- practlce programs emphaSIZe recall and comprehen510n, which
are considered Tower-Tevel] thinking skills. Although most gifted students

do not_require extensive practice to learn concepts, computer drills can
be asefal in allowing a gifted student to master the matédsial at an 5
appropriately fast pate because the _drills can be individualized. _They
might also be used in a content_area in which a gifted student does not
excel) by providing unemotional, objective feedback for intorrect answers.
The computer does not expect a gifted student to be .gifted in all areas
and will patlently correct student errors. . . 3 -

B Tutoryg!gfare designed to teach comprehens10n but can include analysis
and evaluation as well: Some tutorials can be appropriate . for gifted
students because they adapt to 1nd1vkdua1 students' abilities. These are
highly Ywteractive programs in which students control the pace of the
instruction and wh fth incliude extensive branching based on student
responses to numeérous questions. - However, many tutorials are $ill of the
page-turner variety, simply a textbook, on a screen: These should be

avoided.

-

Higher-Level Thinking Skills . : K

It is in the other three courseware categorles--SImuiéEiéﬁé, problem- )/
solv1ng tools, and educational games--that higher-level thinking skills
are emphas1zed

.

> are probably the most exc1t1ng ngmefﬁ\QgE[uct1onal
camputer programs available and may betcome the domlnant form of course-.
ware. Simulating or modeling real-world events is ‘@ process, that computers
perform expertly and that no other media can accompiish. By simplifying
complex s ituations and permittxng specified parameters .to be altered,
simulat ions enable stUdihts to experience processes and events.\ Students
analyze data; evaluate possibilities; make decisions; observe. the results
of the decisions, and reevaluate the situation on the basis of the resqgts.
Simulat ions condense_time, allewing the examination of events lasting_ too
1ong for: classroom. study., They also permit stadents to exper iment safely
gk the possibility of disastrous: results.

Three well-known MECC simalations involve this process and illastrate
he variety of events that can be simulated. 0dell Lake simulates the

f'food chain among fish and other animals_ arOund a lake. Oregon. siyulates a

trip by covered wagor along thie Oregon Trail. Lemonade simulates the

~business of managing a Iemonade stand.

Problem- solvlngrtools enable students to use the lnfgfmatlon retrleval

and calculating power of the -computer without writing their Own programs.

.ThlS courseware allows students to focus on . setting up the problem, on_the

steps of a solution, and on lnterpretlng and evaluatlng the results.r The

These tools can be valuable in teaching problem solvlng heurist ics 1n

ol .o . & o . B
Examples of. this courseware include graphing. programs in mathematics,

tion; and numerical analysis and statistical programs in mathematics; the
sciences, and the socialesciences.

. Educational strat games require the development of saccesstal
strategies. Students i earn to analyze the game situation arid predict or
imagine the results of possible “"moves." They evaluate the possible out-

A 114
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. students; "and as computer software

LML WD U T LUl Y LT T uYeED L LT Teevaiuale e SLudliun druer
their moves and their opponents '’ moves. Creatlngrstrateg1es requires a
great deal of "what if. . ." thinking.

memory game; BAGELS,; a logical: think ing-guessing game; and Gertrude's

Puzzles, games involving attributes and sets. -Educational gamas can be
des1gned to encourage fluent thinking, such as.the word game friendly -

Exafiples of educational stratégy games - Snclude Words, a language arts

Fred; where players compete.in generatlng words that meet stated rules.

o -

EvAtuATi&G'thRSEWAéE FOR GiiTEb STUDENTS
' o
Identifying courseware approprlate for*gifted stadents can be a formidable
task: . Such coorseware.should meet three sets of criteria. It should be
Judged as 1nstruct10nal material, as material appropr1ate for gafted

Instructional Soundness :

B

erst, c0urseware should be eva1uated using the general cr|te§1a against

wheich any“educational material is measured. It most be 1nstrug§1onally

soand,; include identified learning objectives, have an appeal1ng format
and be free of unacceptable social biases. S e e

] to cr1ter1a used in
selecting materjajg appropriate for g1fted programs. . These criteria
include ermcouraging or requiring divergent thinking; problem finding and
problem solving, and risk tak ing. Sigh materials should be adaptable to
var ious learning styles and easily individualized. Extensive 'guides to
evaluating curr icutum materlals for gifted programs, recently publishied in

books and Journals can provide further guideliines.

Appropr iate Computer gtilization

Finally, the. courseware sh0u]d be evaluated according_to.criteria spec1f1c
to computer-based materials. A highly recognized evaluation form for
Coursewares is the one developed by MicroSIFT at the Northwest Regional

Educational Laboratory in Oregon...In. addition to the content_of the

coursewdre, these 21 criteria relate to the instructional quality and-the

technicat qua]nty of the software. Examples of specific criteria include
appropriate usé of graph‘ts color; and sound; effective feedback; learner
cunitrdl of rate and sequence of presentatipn; ease of operation oF the

programs by students and approprwate use of computer capabilities.

- 7 UEONCLUSION

»

Tomputers are an lmportant factor in the education of gifted students and

will grow in importafce: Their versatility and their ability to open new
dreas for stiudy and exploratlon are of great benefit to gifted students.
Cotputer courspwarn ~oné of m@ﬂy ways. to make use of computers in gifted
programs, can be effectlve in-strengthening higher-level thinking skills,

Some coursewdre approgriate for gifted students exists, and mor& will-soon

become available as, the; sophistication of courseware 1ncceases and as its
potent izl for use with gifted students becomes more widely recognized.
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‘thinking_process.

COMPUTER GRAPHICS AND CREATIVITY AND PROBLEM=SOLVING SKILLS WITH DEAF AND

SEVERELY LANGUAGE-DISORDERED STUDENTS '

Susan Rose

Manjula Waldron

William Kolomyjec .
The Ohio State University
356 Arps... . . .

1945 N. High Street

Coluribus, Ohio 43227

PART I - PROBLEM SOLVING AND CREATIVE THINKING WITH DEAF STUDENTS

- When confronted with a problem, we often invest time in thinking about it

rather than actually solving ft. Many tiies the solution just happens.

At other times one needs to systematize the solution; referring to prior
knowledge and exper ience: . Some. problems require creative .§olutions; others
are more mundane and routine. Whatever the situatfon; the problem solver
needs to develop a schemata that helps attack a problem in the generic
sense. .Good problem solvers dre characterized by their generality and
independence of Subject matter while using the basic problem-solving tools

1ike inference, classification, subgoals, and contradictions (Wickelgren,: -
1974) . D

__Shouksmith (1970) reported that intelligence and cognitive style as
well as the ability to solve problems are involved in the creative

[ ._ Persons_valued as creative are those who are able to

solve problems requiring the manipulation of information.
____Deaf_and language-disordered students. are frequently identified as. 7
lacking problem-solving and creative thinking skills. It was hypothesized
by the authors that this lack of problem-solving:-and creativity skills was

;perhaps an inaccessibility to the problem or the situatdon due to the

barriers imposed by the English language. An example of this situation is

"the student who is capable with mathematical computations; such as 6 - 2 =

3; however, when given a problem, “with six cookies for two Students, how
many will each student get?" The student is unable to respond to the
problem due to the language structure surrounding the components of the
problem: Thas; in order to provide hearing impaired and language-
disordered students with problem-solving experiences; a_medium that was

not bound by the English language needed to be developed:

,Qgcaugéﬁﬁgar1ﬁg:j@p§jréa,béhSéhsj,bbﬁ1ﬁ§éjféa information access. .

system_is primarily visual, it was concluded that graphic representation
can_play.an important role in acquisition of these skills {Waldron & Rose, ' :

1983). Computer graphics; due to highly visual and.manipulative charac-

teristics, was selected as the medium to ascertain the problem-solving
abilities and creativity skills of hearing-impaired learners.



NO VERBAL INSTRUCTION OF DEAF STUDENTS

Basic Materials and Methods

basic elements of any artwork: points; lines; rectangies poiygons.
rotation of rectangles, filling in closed figures, and fitting a curve

through a' set of points. The students could erase the last step on the
screen or save the. image. _ A1l this was done via special keys on the key-

board. The users became familiar with various keéy functions through an
illustrated manual. Each key with its function was introduced in a single-

step progression withoot adult intervention and without the use of the

English language. When the students complete the elements presented in
the manual; they were free to create their own images.

Ve

Erablem-soivithSOftware

In a separate set of tasks, problem solving software was developed by the

authors in_the areas of pattern_recognition, coding, tanagrams,_ and

numerical matrices: Each of the tasks used. a graphic format with a
multiple-choice response mode. Students selected the solution or correct

answer through_a_cursor control. The original software.was_created on .a
POP_11744 minicomputer and has been adapted for use on the Apple I1 and on

Apple IIE microcomputer.

The software design concentrated on prov1d1ng the ianguage—lmpaired
student with a creative medium, that of the computer; and a few key
controls: Students were in control_of the elements or tools for creating
or problem solving and used. theii. Becaise no specific directions were
provided; each student had to utilize inference and deductive.reasoning
skills to, discover the rules and select an answer. The uniqgueness of the
design wJé that no English words were used in the entire process. _The
System was demonstrated to a group of randomly selected stodents who. )
\kttended a’ local hearing-impaired program. They were essentially allowed
to_be on their own._ _The only intervention occurred if the student_had a

question,or the system crashed. In these instancesy monitors reset the
program for the<§;ﬂdents.

Project Resuits

- computer users ailke Hearlng impaired students_were able to solve _ __

problems given a medium that was accessible, that .is; visual; and a set of
rules that were corisisterit. The students acquired the riles through
experimentation and deduction. Problem-solving and creative computer
drawing tasks were highly motivating and challenging. This was particu-
larly evident in the successful performance of eight- and rine-year-old
deaf children who were identified as behavior problems; hyperactive; and

muitip]y handicapped These chiidren attended to. the computer graphics'

and solutions with their neighbors.

Perhaps the most significant resuit was the fact that_the_students __

were _ahble to find solutions to problems utilizing their personal schemata
of deduction and .inferences unencumbered.by the English ‘language system.

In addition, students with a tradition of failure experienced success and
a feeling of self-worth.
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DISCUSSION
Technology in the special education classroom is neither new nor startling:
What {s all the excitement about? Why is there a national cornfererice, and
why special publications? The arswer appears embedded in the fact that
never before has a technology been_so powerful and. so . accessible.to so.
many. The potential of the microcomputer. as a sighificant teaching and
learning tool can be realized only through a masterful teacher. The
microcomputer cannot teach. Software cannot make Students learn: It is
the careful coupling of individual student's learning skills, needs, and
strengths with software, programs, and experiences that will uti]ize and
maximize the potential of the technology of the microcomputer:. The teacher
holds the key_to a world of learning in the computer age. This project
has opened only one of the many avenues available to the hearing- and
language-impaired learner through computer graphics in educat ion:
..

PART Il - DEVELOPING CREATIVITY AND PROBLEM-SOLVING SOFTWARE FOR TEACHING
"Man need not bend to 1inguistic circumstance but may easily bend language

~

to his needs:® Joshaa Whatmough

___ Software 1ike LOGO allows students to write their own programs inter-
actively to express visually diff icult concepts (Pappert, 1980). .However,

teachers find these programs hard to useé in developing thinking and problem
solving skills, specifically if the teaching methods involve testing
specific skills and measuring progress. The software presented here_
recognizes this need of the ¢lassroom teacher and is designed so_that, in

addition to drawing pictores simply with a cursor and key control, the

teachers can design tasks in specific categories.

The two distinct advantages of our design are that (1) the softwape is

user-or iented; the user does not need to know any system software in order
to_generate their own graphic symbols; and (2) the entire design of the
software is modular in nature, hence the user can develop any task wanted

in Using their own symbol library. The task-building program accesses the

procedures that it needs: Hence, each developed: task designed by the-
teacher can be stored on a separate diskette, independent of the master
program used to generate the symbols.

USER-ORIENTED SOF TWARE

It was recognized that the software design would require sophist icated
programming. However, with some forethought and procedural planning one
could write software that was user-transparent. With this approach the
teacher and students would pot need_to know the microcomputer programming
language; rather they need to know their own tasks, which they can "write"
into the computer. PASCAL language was chosen for its wide availability -
on microcomputers; ease in writing large prograns. in simple procedures,
and.good file-handling capabilities. PASCAL allows the programs to be
written with structure ~8nd hence has _all_the advantages of structural and

procedural programming language: The other great advantage is the use of

turtle graphics, which fs easy to use in the programs to generate graph ics
and use these -in_many procedures {Luehrmann & Peckham; 1981). 1in this
section the program design is presented along with a sample program for

one of the problem solving tasks; other programs that are similar in

design are mentioned. A1l programs are well documented and complete:

b
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The prob 1ein-so1ving and drawing software require a 64K-RAM Apple 1+

microcomputer; joystick, and PASCAL language system diskette. The soft-

wire described allows. the teacher to design problems and tasks for students

in_the area of pattern recognition, numerical matrix, graph ical coding,
and verbal tasks without kiiowing PASCAL, the System programming language.
Built in utilities and softwares are transparent to the user who com-
municates only-in English and draws;, using the cursor via the control of
the joystick and some selected keys on the keyboard. The system can be
booted up_and_then_the prpgrams run; however; for ease of use; the relevart
files were put on the diskette so one could run the program by sifply
turning the power on {refer to APPLEPASCAL system language manual).

Generating .Graph ics

All graphical symbols were generated through the use of a program called
MAKESYMBOL. Figure 1 shows the menu used in designing the graphic symbols
to be used in tasks. These Symbols could be shown in the square grid in
any "color." The symbols could be "saved" and "recalled" by their rare
(see Fiqure 2).. Their position could be moved in_the x-y direction. They
could be rotated, scaled, or erased in.case an error was made. _Thus; a.
library of graphical symbols can be created by the teacher aiid then iised

in any of the tasks to be designed. In_the following four tasks, the
screen is divided into two parts; left for questions and right for answers.

Pattern recognition. A graphical pattern consisting of up to six symbols
TETBEésenggg,on the left; four possible answers are provided on the right.
The student selects ope of the four possible answers. If the answer is
correct, they are rewarded by a symbol. If incorrect; nothing happens
{see Figure 3}.

Numeric matrix. Here a matrix with user-def ined numbers is presented on
the Teft. “One of the boxes in the matrix is left blank. Based on the
given numbers, the Student guesses the underlying operation of the matrix

and chooses the answer from four possible answers, which fit in the blank
box. If the answer is correct, a reward Symbol appears; otherwise nothing
happens.

Coding and tasks. *In this program two sets of nine_shapes appear

on _the top of the screen; with each shape is associated.a symbol. . Four
shapes appear on the left. The student must choose the associated symbol
patterns from four possible choices on thé right-hand side of the screen:
If one choice is correct, a reward symbol appears.

of the screen. The student selects one of the four possible answers, and
if the afswer is correct, a reward Syfibol appears.

Verbal tasks. A vérbal task presents a guestion written on the ieft side

Building and Running Tasks

In all the tasks described; the teacher has full control of what graphic,
number, or letters to put in the question space or the ariswer space. The
process of building and running the task is done by two major sets of

‘programs. To build the tasks; the DATA/BUILDTASK diskette is put in Drive

1, which_contains the symbols and the programs. The BUILDTASK diskette
goes in Drive 2, where the designed tasks are stored. After the tasks are
built and control RUN file is written on the task diskette, the task can
be ran by putting the task diskette in Drive. 1 and rebooting the system.

¢
'6:
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1. Building tasks: Involves a three- step procedure Turn power of f.
Put the DATA/BUILDTASK diskette in Drive 1. Put the task diskette in

Drive 2 ‘and. turn the power on. The progran will then run: A build

_ want to build. Up.to_ 10 tasks may be put on a diskette: ] -

2. Ronning tasks:. .This also requires three steps. Turn power of f . Put
the task diskette in Drive 1. Put any diskette ,with Question.DATA, -
Answer.DATA_and_Yes.DATA and any other Symbol. DATA file on it in Drive
2 and turn-the power on. The program will then ask for the student

information. Then the program will run al] the prepared tasks. After

the last question has been_answered; subject information prompt will
come back. The student information is gtoredrjnma”results file to
show the teacher how each of the students performed.

A sample bu i1d-and-run program for pattern recognition is given in
Appendix 1. The program is well documented; explaining all_the varijables
and procedures used It also contains the explanation -of use so the

graphic symbols and_use_them in problem-solving and thinking tasks of

different sorts: The. software design allows teachers to generate symbois

store them, and use them in the tasks where most suited. The program _

Makesymbol allows the student and teacher alike to draw any designs and
store them for future use, thus providing a creative flexib}e medium to

the hearing impaired stident and the teacher. The main use envisaged for

" this software is to allow, teachers to geperate low-verbal, highly graphic

tasks to encourage vlsual. deductive, and inductive thinking and problem-
solving skills of these students. It Js_hoped that the ease of use_of

software to design comp]ex v1sua1 problans will encourage teachers tc use

practice. The teacher prepares materjal no different than. on paper; how-
ever,  the students_work both 1nteract1ve1y gd independeritly and have an
opportunity to explore their own thinking and creative skills with
immediate feedback. )

- . -
’ el
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PART 111 - USING THE MICROCOMPUTER AS A CREATIVE TdOL

-

This is the final part in d-series of three articles Waving to do with
exploring creativity through computer graphics:with hearing-impaired
children, _The body_of this article consists of a discussion of an
Applesoft (TM) BASIC progran. that will allow an_individual using an Apple

(TM) microcomputer to creaté*visual jmagery. The software presented.

. illustrates how computer graphics might .become a mediun allowing individual.

expression. It”iSW?éS?ﬂﬂéhfé,ﬁééééfth”ihétrﬂﬁéht,biiéjﬁéi1y,42ﬁi9ned for
use with hearing impaired subjects: Children aged 8 to 15 produced imaqery
with similar software, which in turn provided a means to study visual
creativity. - . !

. In_the_original research project the software was written in FORTRAN
on a DED PDP 11/44 minicomputer. (Kolomyjec; Rose; & Waldron; 1982).
(See Part 1.) Time:sharing was used to support the graphics terminal, and
there were many advantages for conducting the experiment in this manner,
including high information exchange rate; simoltaneous availability of a

_large number of terminals, mass storage, and hard-copy. Moreover,
experimental conditions could be easily maintained. However; there are

also disadvantages to a large-system approach; namely, -access to the hard-
ware_is usually restrigted, subjects’ have to be transported to_the_

facility, and the softwhre is not transportable; i.e.; it cannot be used
on. other systems. Because the experience was positive for both the
subjects and the researchers, the next logical step seemed to adapt the
software to ‘the microcomputer. On small; user-oriented machines more
individuals can use this instrument for both research and nonresearch.
activities. The software has enormous recreational value as well. as the
potential to allow individual expression. A brief discussion of the

program follows.

HARDWARE REQUIREMENTS
e e il o N P C e o oo 1 - - - - - .
A standard Apple I Plus (TM) with 48K RAM or Apple Ile is' required. The
program generates monochromatic images_and_therefore does not require a

color monitor. A joystick with two buttons or ‘both game paddles is
necessary. ‘ N )

OPERATION 7 :
Upon running the program; a text menu is‘ﬁi55iayéa. The following fanction
options are provided:

ERASE SCREEN

LINE (END_POINTS)

LINE {CONTINUOUS) . _
RECTANGLES. (DPPASTTE. EORNERS) .
CIRCLE- (CENTER RADIUS).

ARC (THRU THREE POINTS) )
SPLINE (UP TO 15 POINTS) s
EXIT ~

L L | T TR T T AR (I T]

_ _ Directions for use. The ufer selects an option vig phe keyboard.
Only option 0 erases the screen. Entering a drawing mode; numbers 1 to 6

ot clear the screen. Option 7 will exit the program.

“=In each drawing fiode (options 1 to 6), depressing the paddle button 0

will perform the ‘function; .depressing paddle button 1 will return to the

menu. Spline is an exception. In.the spline mode (option 6) pushing
button O will define the efirve; pushing button 1 will draw it: This mode
is not exjted until button 1 is pushed again, after the curve is complete:
That's all there is to it!

i
b
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. Line 140 causes the text menu to be displayed.

.
PROGRAM DE SCRIPTION i

Main program: _The main program; 1ines 100 to 999; typifies good
grapﬁics styie Line 120 keeps the program above the graphics portion of

memory _ (Pooie et ai,, 1981) In iine 125 a statement. function is defined'

Line 130 transfers control to a subroutine that performs initiaiization of

the _program variables; as well_ as. the clipping and joystick routines.

. _After the user selects a function, line 150; it is checked for
correctness. At line 170 control {s transfered via a multiple-branch
statement to the selected function's subroutine. Branching to each L
function entails (1) switching into the graphics mode without erasure; (2) .
executing the proper.code to perform the function; and {3) on return,
redisplaying the m .. The program again awaits user input: The excep-
tions to this process dre erase and exit. ‘

Subroutines

PLOTSUBC, 11ines 1000 to 1210.  This contains the code for a plotting subr-

routine w1th ciipping vThis subroutine is osed.by the ctircle; arc, and

.the screen boundaries. The clipping algorithm signiffcantiy reduces the

plotting speed of the microcomputer due to the extensive number calcula-

tions that it is required to perform.

. _DON'T ERASE, lines 1250 to 1260. A series of “soft switches® 3re -
POKE'd to reenter the graphics mode without clearing the present’contents:

of screen memory (Poole et: al:; 1981)

____ARC SUB; 1lines 1700 to 186Q. This is a general arc drawing subroutine
that requires six parameters‘ The X and Y coordinates of the center and a
radius account for three parameters. A beginning and final angle [in_

degrees) and a. f]ag to indicate drawing direction clockwise or counter- .
clockwise constitute” the remaining parameters. The smoothness of the arc,

i.e., the sampling rat&; varies with the size of its radius.

LINE1; lines 3000 to 3086/( This is the first funct on thion sub-r i
routine. The cursor is displayeds {1ine 3010). ‘Locating_the.cursor _and ..

depressing batton 6 will continuously define line. segment end' points:

After the first end point is entered, that pixel {discrete screen .coor-

dinate) is illuminated: After the other endpoint is selected; the Tine
segnent is drawn. This process will continue until button 1 is depressed
returning to the menu. ;

i

LINE2 11nes 3500 to 3590. This function Works in a manner similar to
LINED w1th the exception that every time a locatidn_ is selected with button
0 after the second location; a_line-segment is connected to the previous
endpoint. Thus, a continuoUs iine is produced Agéin button 1 exits ‘the
routine. .

N CURSOR RECTANGELS 1ines 1000 to 4120 _The opposite _corners of a
rectangle are defined by positioning _the cursor and depre551ng button 0.
These locations are momentarily displayed. The. coiipjiter checks the coor-
dinate data of these locations and calculates the wldth and height of the -

desired rectan@le; then draws it. This process wii] cont inue ant il button .
1 is depressed. P
CIRCLE; lines 4500 to 4620. This function mode uses the ARC SUB: To-
use the arc”sobrogtine, S ix variables must be defined. Because a_complete
circle_is reguired; the beginning-4nd final angle and direction are * .
constant. .The remaining variables for center and radius can be determined >

125 - - i Y
_ | A

132



Q

ERIC

Aruitoxt provided by Eic:

.

.. compressed: The majority of the REM staternients; {comments) were removed

_ B . . - o -~ e ' :
by entering two points using the cursor routine. The f git\Eint is the -
center_and the second point is a point on the circle's circumference, If
part of,the,sqlécted circle exceeds any screen boundary; - then PLOTSUBE
""" the overlapping portion. . ; .-
e, - - i ~o_ I
- ARC THRU THREE POINTS, 1ines 5000 to 5220. Three points are enterad
using the cursor. The computer will fit an arc through the points in the
order i whiclythey were entered.. Try not to place the three points along
a straight JMne because this does not make much sense and it might confuse .
the algorithm. . This routine requires the_support of two other sub- -

>

routines: COMPUTE CENTER AND RADIUS AND THETA. _
__ SPLINE, Tines 5500 to 5670, and CURVE COORD; FINDER, hines 6500, to

6560. . These two subroutines work together to produce a_spline_curve

through a series of points. ' When this_ function. is selected, the -user may
locate and enter; using button 0, up to 15 poidts on the screen.. Each.

point_or pixel will be t1luminated as selected. Depressing button 1 will .
tell the computer to fit the spline through these points. Unfortunately e
the process is slow due to the.calculations involved., After the spline

carve is drawn, and unless button 1 is depressed, the process is repeated.

- IMPROVED CURSORSUB2; -1ines 7000 to 7090. This_subroutine lies at the
heart of the interactive capabilities of this program: The cursor; which
is_a high-resolution "shape," is controlled on the scresn by the -analog
inputs (joystick or paddle controls). The lodation of the center of the
cursor at any time it appears on the screen is contained by the integer
varigbles XY; X¥%. When either paddle button 15 depressed this screen
locat ion is noted,. and also which button was depressed. THd$ this
information_can be used by the various rogtines:’ This: cursér rout ine is

"improved" becamse it will not allow data to.be read in until .the button.

is released and depressed again._ _See the Applesoft.-(TM) reference manual
(Apple, 1981) or the Apple II User's Guide;(Poole et.al., 1981) to learn
more about XDRAW. e SR . S
__ _INITCURSORSUB, 1ines 7500 to 7560. This rout ine 'is used gnly once.
It is called by the initialization subroutine when the program is first
executed. It POKE's the shape (the. cross-shaped cursor) into an obsire
part of memory ($300-$30F). This shape can then be uséd by the XDRAW
predef ined function in the cursor subroutine. : N
COMPUTE CENTER AND RADIUS, lines 8500 to 8570.: This sibroutine
compites the center and radius of a circle given three points_in_ two. - -
dimensional space. It is obviously used by the ARC THRU THREE POINTS el g
subroatine: - ) : L

o . . -,, R — -4 - - - - - » o R
- .THETA; Tines 8750 to 8850. This simulates a function that returns the
angle (in radians) foried bétween a pafnt in a plane and the +X axis of
the coordinate system. R i’ . :

TEXT MENU, 1ines 9000 to 9110. The main menu is produced by this
subroutine. When it is executed;_ it clears the text screen and prints, the
option menu: In other versionsofthiSprogram,phjsroutinejsregzéégd .
by a cursor-driven menu where the cursor's position is gsed to seleots
function option. This version will not be given: °

_CLIPPING INITIALIZATION, lines 10000 to 10120, Like INITCURSORSUB, = =

this routine is called only once: _An array is f-illed with ‘tge appropriate
valie -that defines the entire display screen to be a "viewport" for the

clipping algorithm. . . . ah

Here is final word about the 1isting that follows. in order to speed |
program execution and fit it into a 48K machine; the program had to be

- //4

1260 i
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100 REM
181 REM . T
182 REM COPYRIGHT 1983 W.J.KOLOMYJEC
183 REM T
184 REM <LK TEXT MENU VERSION >3333 .
165 REM_
120 LOMEM: 24574 T o
125 DEF. _FN_Y(Y) = 192 = (Y % @0:881 + 0:5) «
138 GOSUB 50080 » -
148 GOSUB 9800 o e
158 PRINT 1 PRINT "ENTER OPTION : ": GET O%: PRINT O%
155 O = UAL (0%
148 &F O% ¢ @ OR 0% > 7 THEN id8 -
178 ON 0/ + 1 GOTO 180,190,200 ,210,220,230,240,250
180 HGR2 : GOTO 14@: REM ERASE. ' . "
190 GOSUB 12591 GOSUB' 3008: GOTO 1490
268 GOSUB 1238: GOSUB 3388: GOTO 148 . “
218 GOSUB 1250: GOSUB 40@00: GOTO 140
220 GQSUB 1250: GOSUB 4%80: GOTO 140
230 -GOSUB 1258: GOSUB S8@8: GOTO 4@
249 GUSUB 12%6: GOSUB $%88: GOTO 140 ,
258 TEXT : HOME vfas 101 PRINT “END COMPUTER DRAMING . & .
$99 END{; ) .
1900 ° REM S({({NPLOTSUBC 33553 ,;,ﬂ”h
1018 IE P = 2 THEN X1,= X:Y1 = Y: RETURN o,
1820 IF P = 1| THEN 1040 ‘ :
1838 PRINT : PRINT "PEN ERROR, P NOT, { OR 2*: STOP
1840 X2 = X:Y2 =Y L A
1050 FOR [ = 8 TO NW = 2 : L
1866 V1 = (WL + 1,10 =~ WAL, 1)) ¥ X1 4 (WCT,8) - Wl 4+ 1,00
T, 1) = WCTLeY ¥ WKL o+ 1, 1) o e
1878 UZ = CWCT_*+ 1,10 = WCI 1)) % X2 + (WcI; @ = W(l + 1;0))
WCLL D = WL @) % BICT + 1, D
ia7s REM ADD ©@.8081 TO THE DIVISOR TO ?ﬁé VENT DIVIDE BY ZERO
1888 PT = U1 ./ ((VU1l - U2) + 8.0001) >
1690 I1F W1 > @ THEN 1140
1188 IF U2 < @ THEM 1208 . . :
1116 X1 = X1 ¢+ PT ¥ (X2 - XD
1128 Y1 . =_Y1 ¢+ PT ¥ (Y2 -~ YD
1130 GOTG 1170
iid8 IF U2 > @ THEN 1170
1158 X2 = X1 # PT ¥ (X2 - XD
1188 Y2 =Y ¢+ PT ¥ (Y2 - YD
1178 MNEXT I o L
1188 v1 = 172 - (Y1 X AR + 8.5 :Y2 = 192 - (Y2 ¥ AR + 8.5
1198  HPLOT X1:Yt T8 X2;v2
1200 X1 = Xivt =Y
1218 RETURN  ©
1258 REM <(4<{< DON'T_ERASE >32>>_ I
12690 POKE 49232,0: POKE 49239.6: POkE 49237 .81 RETOURM
1708  REM  <{<{<{- ARC SUB 33333 . o
izi@ IF R ¢ = 8 THEM M5 = 18: GOTO 17,6@ L
1228 IF R > = 9% AND R ¢ t8 THEN NS = 20: GOTO 1750
1738 IF R > =17 AND R ¢ 32 THEN NS = 38: GOTO 1740
jzéﬁ IF R > = 33 aND_ R ¢ 44 THEN NS = 45S: GOTO 17s@
1 IF R >_ .= &5 THEM NS = %0 :
E AL = ABS (LANG - FANGY :N = INT_ (<AL .~ 248 ¥ NS + 3.5
1778 F = FAMG ~ S7.29577%:L = LANG 7/ S57.29577%
,rsa FOR 0 = 1 TO N L
1798 PCT = ¢J - i> / (N - | + @:88881)
1ged@ IF IDIRX < @ THEM PCT = 1.8 - PCT
12319 &N = (L - F» % PCT + F '
. I
oo s
127 CT

¢¢<<< MICROCOMPUTER DRAWINGE>>>>)>
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}?-v

3

1820« = IHT 'R X COS (aN) ¢ XCT + B:% iV = INT (R ¥ SIN (AN, + YCT + @.%)
1830 1+ J ¢ 3 1 THEM 1999 N 7
1gd4e P = 2: GOSUB 1000 GOTO 18s0
19%@ P_ = |: GOSUR. 1000 )
1800 NEST J: RETURN /
088 REM (<40 LINED 3030
3610 GOSUEB P0@@: REM CURSOR
2020 IF F1¥ =_1 THEM 3088 ' :
@30 x1 = 00IVI o= YWi HPLOT X1,Yi
Jegas  Gosus roee -
3858 IF Fi1v = 1 THEM 30&@ :
3080 X2 = NUiy2 o= ¥ HPLOT X1,Yi TO %x2.v2
d8rd  GOTU 380
3038 RETURN G,
3TA0 REM _C<<<< LINER 3353) R
3510 GOSUB 7@ed - :
3520 IF Fi- 3ssa N
HPLOT X1, i
I_THEN 3590 N
78 X2 o= xNiv2 = Y HPLOT X15YL TO X2.%2
3588 i = X2:¥1 = ¥2i GOTO 35509
ass@ RETURM 0 ‘ /
4000 REM <l (URSOR RECTANGLES >>33> s
GOSUB. :
i i 4120
403 HPLOT XR.YR
apde  GOSUE ”eee - - o
4658 IF F{¥ = 1| THEN 41280 '
q@ed x5 = w5 = yy: HPLOT XS5.YSs . _ X
4878 IF X5 . ¥R THEN T = XR:XR = XSiXS = T )
4088 IF ¥5 < YR THEN T = YR:YR = YS:YS = T 5 .
4998 H = AB5 (¥S - YRY:W'= ABS (X5 = XR)
4186 HPLOT XR.YR TO XR + W,YR TO XR + W;YR + H TO XR YR + H TO XR:YR
4119 GOTO 4018 ”
4120 RETURN ) o
4580 REM <K< CIRCLE 33333 ]
4510 FANG = BILANG = 28@:IDIRY = | : N
4520 GOSUB 708@ '
4538 IF Fix = | THEN 4420 R
4548 X1 = X:iX1 = YSi: HPLOT X1, FN YC(Y D)
4558 GOSUB 7eee 3
as5s@  IF Fix o= | THEN 4620 =
457@ 2 = X1av2 = YS5X: HPLOT X2, FN Y(Y2) =
4598 © HCOLOR=_ 4: HPLOT X1; FM Y(YI1): HCOLOR= 3 S
4280 XD = ABS (X2 -~ X1)iYD = ABS (Y2 -~ YID:R = SOR «(XD ¥ XD + YD X YD)
4518 XCT = *1:YCT = Y1: GOSUB 1709- GOTO 4529 N ’ :
426 RETURN. T . - :
5000 REM _<<<<<{ ARC TWRU THREE POINTS >3333 .
S810 S0SUB 7@@e .
Se20 IF_ Fit = 1 THEN 8220 . . _ ...
5030 X1 = XYl YSA: HPLOT X1; FN Y(Y 1) -
Sade Gosua.?aee -
Sese IF Fix = 1 THEN s22 = ~  °
5S040 X2 = Xi1YR . = YSU: HPLOT X2 FN Y(Y2)
5078 GOSUB 7898 _
Se88 IF Fi1x = § THEN 5229’ L ' ~7
5090 X3 = XX:Y3. = YS: HPLOT X3; FN Y(Y3®) -
S1ee GUSUB 85@@8: REM CALC X0.YO,R Lo
S118 XCT = vo YCT = YO:XX = X1 - XCT:YY = Yl ~ YCT: GOSUB 8750 :FANG = THETA X 57
L 295779 .
St12@ = XCTiYY = Y2 - YCT: GOsSUB e?se MANG = THETA x 57. 295?79

o

XX=X£
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RIC

=140
Y 1au
Si%0

_ReUif KNG =

¥aow W o NTHivY = 93 - vCTh
P oFadit o TG sbiD MANG
R intllv oLt HHI) LF&NU O

YU!F" GUTU Slee

LalG THEN 1D1
MANG THEM 'TD]RY
z

GOSUB 8750 :L¢

L]

46 = THETA X 5,.~95?79
1: GOTO S200

N

~ ItTEMP = LANGILANG = FANG +

- 1:TEMP = LANGILANG = FANG +

LRENU lFﬂNK&kFNK;mu)HWG‘ LANG. THEMN_LDRY =
_ 300 i MANG = MEHG. 4. 380 1FANG. = TEMP: GOTO S2el_ o o . A
S170. 1F MANG o LANG AND CANG ¢ FANG THEN TOIRA = 1:MANG = MANG ¢ 340:LANG = LAN
G o+ 3a0: GOTO S209 : ) R
TIGA IF LeNG ¢ FANG AHD FANG ¢ MANG THEN IDIRY = 1:LANG = LANG + 340: GOTO ‘S200
S1vd IDIRL = - 1iTEMP = LANGILANG = FANG:FANG = TEMP
S208  GOsUB_170@ EP R '
5218 GUTO Seia
5226 RETURH , ‘
SB00  RECM S0 SPLINE 3335
5518 ko= 1. '
S520  GOGUR Jaeo
5530 IF FU. = § THEN 55998 .
5530 CHPLOT A%, FN YUi&O
S5S8. Cik, 10 = XUiC(K; ) = v&u
S5&0 K = Ko+ I o P
SSTO IF KOG OMPM OTHEN K o= NF%: REM Li™if CTHECK :
5530 GOTO 5928 A _ ) : :
SS%0 KNT = ki - [iMS = IRS X KNTIiP = 2
HeBO FOR J = L Tg NS - o
Q819 T = o0 - | CHS = 1) ¥ (KNT - 1> + |
562 GOSUB 5569 L
€@ T 1F 0 < > 1 THEN P = |
5650 MEXT_J_ . o o :
IO Y CUwUﬂ ’aea; IF F1, = | THEN RETURN
70 = _1: GOTO S840 .
C{<<< CURVE COORD FINDER 3333
93y = @:iD = 0:5 = - | - y
FokR I = 1 TO KNT N o
EXP (T - 1+ 9,861)2F = 2 2 (F_-_1_/ F>_
X o+ 3 X CCIs D ¥ FiY = Y + S ¥ 01,2 % F
b+ %% F:§ = -8 . o
<T 1:x = % . D:Y =Y ,/ D: RETURN _
1 _<¥<¢<¢_IMPROVED CURSOR2SUB >>>>> L
PEEK (PBY & 127 @ND PEEK ¢(P1) ¢ 127 THEN FFX% = GPTD 7018
1 ’ P B o
FDL 10> .~ 2S5:YP = PDL (1> / 255:X¥%-= 279 X XPiY/4 = 191 X% w?: XDRAW
703 P =__ POL_(@)> ~ 255: PDL_C1)_ /'255: X% = 279 ¥ XPuY/ = 191 X YP
7848  XDRAW_1 AT PXYZ,PY%: XDRAW 1 AT XZ;YZ '
7856 IF  PEEK (PG} > 127 THEN Fi% = - GOT0 7878
7848 IF PEEK (P1) » 127 THEN Fix = 1: GoTo 7e7e ) «
7045 FFZ =_@: GOTQ 7@28___ _ “
7878 IF FFX = { THEN 7820 - -
78275 FFA = 1 . . .
7838  XDRAW | AT X¥.Y% . . AN
7098 Y5 = 217 ¥ (1 — YP)Yi RETURN :
7580 . REM <¢<<K INITCURSORSUB 3>35 :
78518 -ROT= @:; SCALE= 2:LO0P = &
7520 DATA  1:8,4;0,35,7%,145;58
75386 DATA 63,43,23,82,9.36,4,8 .
7548 FOR J = ?Bé 10 783.,READ D: POKE J.D: MEXT J
7556 POKE 232,8: POKE 233.3
7568 RETURN .
BBB@ REM <(<<<< INIT PROGRAM VARIABLES >>>>>
‘« S r .
P £ oy
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8010 HGR : HGR2 : HCOLOR=E' . _ :
B020 DL = S8:P8 = 49249;P1 = 49250:F1% = o .

8030 GOSUB 7500: REM INIT CURSOR
18648 -GOSUB ‘18680 -REM~_CLIPPING INIT
8850 IRS = S:NPZ% = 15: DIM C(NP%;2) ;

Pt

8048 RETURN . -

8500 _REM ((((< COMPUTE CENTER & RADIUS 33333 D
S (Y2 - YD /(X2 - X1 + 0.80081)1T2 = (Y3 = YD) 7 (X3 - X1 + 9.86881

85180 T1 =
8528 T3 = ((XZ - XI) % (X2 + X1)) + (CY2 - Y1) X (Y2 + Y1)
8530 T4 = T3 / (2 % (X2 = X1> + @.88801>
8548 TS = ((X3 - X1) %X (X3 + X)) + (Y3 - Y1) ¥ (¥Y3 + Y1)
8550 T8 = TS / (2 % (X3 ~ X1) _+ p.oeeat> __ .

8568 YO = (T8 - T4> / (T2 - THiX0 = T& - (T2 & YO)

83578 R = -SQAR ((X3 - XO» ~ 2 (Y3 - YO) ~ 2): RETURN

8758 REM <<<<< THETA FUNCTION >>3>> . - R
8760 Pl =4 ¥ ATN (1.):UNDF = @ - .

8770 IF XX ¢ @ THEN THETA = Pl + ATN (YY 7 XX i RETURN

8788 IF XX = 8 THEN 8888 '

8798 GQRTO 8838 @ L <

8868° IF\YY ¢ 8 THEN THETA = Pl X 1.5: RETURN

8818: IF YY = 8 THEN THETA UNDF: RETURN

88280 THETA = Pl / 2: RETURN L §
8838 IF YY ¢ 8 THEN THETA 2 ¥ Pl + ATN (YY / XX : )
8848 _IF_YY = 8 THEN THETA = 9: RETURN St
8858 THETA = ATN (YY / XX) :- RETURN - ' .

9808 REM  <<<<< TEXT_MENU >3>3>>
9018 HOME : TEXT_: UTAB 5
9828 PRINT *FUNCTION OPTIONS:* _ .
9030 PRINT : PRINT *  @=ERASE SCREEN® :
9840 INT *  {=LINE C(END POINTS) = _ .
- #8580 PRINT *  2=LINE (CONTINUOUS) * .
' “  3=RECTANGLE (OPPOSITE_CORNERS)*
" 4=CIRCLE (CENTER & RADIUS)"
5=ARC (THRU THREE POINTS) "
9098  PRINT *  4=SPLINE (UP TO iS POINTS) -
910@ PRINT'*  7=EXIT" ;
9118 RETURN __ . o ‘

N
o
0
[~
o
2]
b
)

18018 AR = 8.881: REM ,AéPECT RATIO -

18828 N = S: REM _NUMBER OF CONNECTED POINTS IN WINDOW
10838 DIM W(NMW_- I, )

18848 REM RECTﬁNGULAR WINDOW

10040 YB = 0:YT = 217 .
18045 REM EFFICIENT ARRAY USAGE

188786 WO, 8) = XL:W¢e,1) = YB.

180080 W¢1,8) = XL:W¢(1,1) = YT

19690 W(2,08) = XR’N(Z’I) = YT

180109 W¢(3,8) = XR:W(3, ) = YB N . :
16110 N(4 8) ,=' XL : N(4 1) = vB ﬁ :

18426 , RETURN : o ‘
22222 REM (<KL END UF MlCROCti'iPUTEﬁ DRAWING >>>>> !

»” | <
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~_#Appte Computer Company. - Apple

~

“and_the technique of using the delimiter (:) such that multiple statements

could be placed on_one_line_was_employed {Apple; 1981). _Although these

. techniquds expedite execttion and save space;. they also.make the 1isting

hard. to read. For thls, pledse accept an dpology. - Last]y, execution time
can be'significantly improved by compiling this program using any of

several commercially available compilers: However; these are often
expensive to purchase and not easy to use.

o  CONCLUSION

Software is what glves 1ntelligence to a computer, enab]ing it to functlon

as_an_instrument or tool,_ The program. discussed will transform the Apple

(TM) into an image-generating tool, which can be used-in a variety of
educational applications. It -is partlcularly ustful for handicapped

individuals in that it requires {in this version) only touching a number

..key, moving a Joystick, and depressing paddle buttons. As suggested, key-

board input can be eliminated by replacing the text menu with a graphics

"menu. Thus only a joystick and two buttons would be required: _In our .

research we have demonstrated the utility of this instrument. By publish-

ing this software, we make this tool available to any interested person

willing to take the tlme to enter it intd their own Apple (TM):
ED#233517
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App]e Computer Company. App]esoft BaSlC progranming reference manua]
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USING AUDIBLE MICROCOMPUTER SOFTWARE IN SPECIAL EDUCATION <<j
: .

~Mary S. Wilson . _ o
Department of Communication Scierice and Disorders
University of Vermpnt - e
Burlington; Vermont 05401

Bernard J. Fox
Laureate_Learning Systems; Inc;
1 Mill Street L
Burlington; Vermont 05401

INTRODUC TION

_ Audible programs offer_special advantages. to handicapped learners. In the
past; most computer programs required that a user be able to read, or at
the least match, symbols. Talking programs, which incorporate colorful

“graphics and animations; in contrast, can be used with handicapped infants
for cognitive, language, and motor development, An infant able to activate
a switch can interact with computer software designed to train cause and -

effect.

_Since 1980 we have been working on courseware for language developiient.
These programs are. intended for nonreaders and do_not_use text. They use

speech, graphics, and animation to teach vocabulary and syntax. By

cambining text with speech and graphics, early reading programs can be
developed:. Disabled readers benefit from having a reading aloud component
-added to text programs.

}

Another application for audible software is with augmentative com-
munication systems. Although microcomputer-based systems 1lack the

portability of dedicated devices, they are more flexible. With a speech
utility program that we developed; some of our nonvocal asers. are building

the content of their commanication systems: _The lexicon and phrases ’
developed this way can be included in a software program that is designed

to improve access time.
AUDIBLE MICROCOMPUTER SOFTWARE

FIRST WORDS is a tutorial program that trains receptive vocabulary.
Normally developing children begin understanding words at aboiut rife

months of .age. The fifty nouns included in FIRST WORDS are anong the

earliest #o be understood. 'By the time most children. are two-years-old,
they will comprehend all of them: Thus we designed this audible course-
ware for ase by young and handicapped children.

_ ... Although FIRST WORDS provides an initial step in vocabulary instruc-
tion; it is not just a vocabulary training program. Two exemplars for

each noun aid in generalizing noun groups. Instructional levels with cuing
can be used to encourage eye tracking. The game can be used to train the
cagsality relationship between a button press and a consequent event:

FIRST WORDS can be used to train these behaviors even before a child has

132
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_reached the cognltlve level for vocabulary comprehen510n Contextually

appropriate speech is included on all six instructional levels.

For the chlld whose language and cognltlve level is above two years,
F IRST WORDS can be used as an instructional tool to help in Jearning
categiries.a If the child already knows all the exemplars but has yet to

choice or a free recall tasR .
Educational prografis should come with detailed documentation that not
only describes _how to use the program but also why _Courseware documenta-

tion skiould_contain a rationale for the program's use in educational_
settings. An extensive reference list is included in the FIRST WORDS
manual. We also give careful attention to such important; yet frequently
neglected, elements such as picture sequence and position randomization.
Parameters such as criterion and length of time the program waits before
moving on to the next stimulus picture can be set by the user.

»

A w1de variety of chlldren can_benefit from using FIRST WORDS. It can

be used in individualized educational programs for mentally retarded

children ranglng from mildly to severely and profoundly retarded Young

learnlng of items: . FIRST WORDS. prov1des a unlque way to address the.
severe linguistic def icits Qi the autistic child. You can also use it
with young nonnative speakers of English as an English as a second

language progran, _

SPEAK UP is a program that allows you to build your own audible
dictionaries and phrases. In addition to being used as a utility for
facilitating the production of audible augmentat ive communication systems
and coursewdre, it can be used .alone as an instructional. tool. By bu1ld1ng

between grapheme and phaoneme representation. Children can use the phrase
processor wlth an already ex1st1ng word flle to bu1ld sentences that they

categories tutorial progran that uses text. . There are two versions. In
one the child indicates the category in which the stimulus noun belongs

In the second_version the child finds_the noun that belongs in the category

presented. The. sample augmentatlve commun ication program provided has

forty phrases that can be accessed with a single switch. Al1 phrases are
both spoken and presented in text form on the screen. The_ user chooses a
phrase fran a l1st of words on the screen. Instructlons are prov;ded for

Systems._ The sample program can be easily individualized with forty new

‘phrases represented by forty new words on the screen:

___FIRST CATEGORIES 1is an enhanced and expanded version of the sample
instructional progeam._on the SPEAK UP diskette. ..Including categories_is
frequently difficult for the language-learning disabled person. FIRST
CATEGORIES uses speech, graphics; and text to train the following ngun
categories: animials, body parts, clothing, food, utensils, and vehicles:
The price for this prbgram is $120.

and development system called Micro-LADS. It will be a six- diskette
package covering the following constructions:
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Noun plurals and noun-verb agreement.

verb forms | ’ ‘ , .
Prepositions : . -
Pronouns

Negatives e
Wh-Questions, passive, and deictic expressions

X VR L —
e e s eie .

4 This program oses speech, graphics, and animation.
__ We also offer the ECHO II speech synthesizer for $100 with the purchase
of software: This peripheral lists at $139.95. The ECHO II comes with a
text-to-speech software program that enables you to use it creatively_in
educational settings as well as for straight text screen reading. SPEAK
UP, the ECHO II speech synthesizer, and its accompanying software_provide

. an_excellent package for implementing a wide variety.of speech output

applications. '

1.

L 4l
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ON MICROCOMPUTERS, INSTRUCTION, AND THE SEVERELY .
- DEVELOPMENTALLY DISABLED %

Gqﬁﬁon Bourlaud i - s

6. Brent Allen,

Joel White

-Colin Anderson Center

p.O. Box 106 : S
St. Marys; West Virginta 26170 I

W

[NTRODUCTION N
Ki
In this presentatlou we will be sharing some percelved needs, abit of :
fantasy, and a challenge, same data and some problems. We are employed at

a _state residential-facility for mentally retarded persons in. West.- :
Virginia: As is the case in many such facilities, the populatlon has been
declining over the past few_years and_the proportlon of clients who. are

classified.as severly ‘or_profoundly retarded has grown. At our fac111ty
of 410 residents, slightly more than 96 percent are classified in these

-

categories. The majorlty of the clients also have other 51gn1f1cant

handncaps 1uclud1ng major motor jmpairments, hearing impairments, and
seizures. According to P.L. 934-142, all school-aged individuals; regard-
less of their _handicaps; -are required to receive individualized educational

services. . Additionally, in a facility such as ours; there are requirements
of provision of active treatment by ICF-MR certification_standards; __ ._

departmental palicies; and various profeSSIOnal ethical standards regardlng _
provision of educational and other services. Translating statutory

requ irements .and theoretical statements about provision of services to
severely, multlhand\capped persons into actual; effective services is no
small or simple task. As' persons charged with the responsibility of

converting rhetoric to reality; we are continually on the alert for new

means of instroction;

=

~ Several years ago we conceived the possibility of using ﬁieefeéﬁﬁﬁfefé' ,
as adjuncts to our existing, more traditional Ym€tructional progedures. o
The speed, programmable vérsatility, and small size of the machdnes _sug- R

gested several possibilities. €learly a microcompoter could be used for
administrative purposes such as tracking student progress, generating
individual education_plans (IEPs) and reports; monitoring compliance with
all the P.L. 94-142 requirements; and scheduling services: . While develop- .
ment of software for these purposes is clearly valuable and has been done

to varying degrees; our_interests lay more in applying miwigcomputer tech-

nology in the instructional. and stimulation processes. A hough consider- -
able work has been done i# this area, our analysis reveals/that the /
instructional activities reported. generally r ire cognitive skills that
are far more advanced than those-to be taughtﬁour population,of
students. This also seéems true for the available commercialiy produced

instructional Software
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CHARACTERISTIES OF NONAMBULATORY, PROFOUNDLY MENTALLY RETARDED

Who are these Students who have Sich Special needs? They are the most
severely mentally retarded students; many with multiple handicaps: The. .
portion of our resident population most in rieed of extra attentidn weee
those described by Landesman-Dwyereand Sackett (1978) as nonambulatory,
:profoudly mentally retarded (NPMR) persons. Table 1 is adapted from their
" ¢paper .and provides criteria for identifying NPMR persons. Students
~clgssified as NPMR have virtually no self-help skills or language; are
2+ Minimally socially responsive; and learn exceedingly simple skills very
slowly. A seriey of studies by Rite and colleagues during the 19605,
e.9., Rice_and McDaniel (1966), revealed that students such as these
learned even. such simple behaviors as arm or head movements or a ring pull
in an operant conditioning procedure with great diff iculty. Determining
reinforcers was _extremely difficuit and once .a behavior increased in
-frequency, it often unaccountablyand precipitously dropped in rate, a
phienomenon that: they called spontaneous extinction. Often. the most

evident overt béhéViors‘of NPMR students are stereotyped movements such as
headrolling, rocking,,and.repet ftive hand, arm, and leg waving.

TABLE 1

Characteristics of Nonambulatory Profourdly
’ Mentally Retarded Persons i

Physical size. Very small head and body; typically weight, length, and
-head cijrcumference below third percetile for chronological age.

Medical status. Frequently i1l with complications requiring extensive
medical and nursing_attention. Records from the first three years of 1life
indicate 1ittle hope for subsequent development or extended survival,
)'° . . . .
_’ Head control.” Little to/no voluntary controi. N
oo : S
Sitting ability. Virtually unable to achieve or stay in a seated position:
‘Mobility: “Even'with prathestic devices and extensive whaining, 1ittle
movement other tﬁahQQy’tmistihg or turning movements of the body.
General respons ivene$s. CXear responses to external stimulation being
extremely limited at best? 'Totally dependent on others:
Irtellectual fuctioning. Untestable or profoundly mentally retarded: on
standardized assessments: . '

S

T
. IMPACT ON LEARNING
It would be well to review briefly the impact that these handicaps may
present to learning situations.. It is_likely that the handicaps effect
both frequency and complexity of behavior. It is #1so geiierally agreed
that the handicaps may effect the environmental _response_to behaviors’
produced by these students. The less overt behavior a person emits; the
fewer enviromental feedbacks and interaction received. This situation
results in a gradual extinction of whatever skills may have.existed. This
analysis is consistent with the work of Bijou (1966) and Lindsley (1965):
‘Motor handicaps may make eiission of sofe behaviors a Strentous undertak-
ing, resulting in_low emission rates. In like manner, inappropriate
behaviors with a_high rate may encograge a strong.environmental response
that inadverteng}?’serves to /majitain thoseé behaviors, {e.g., well-intended
’

o
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:atteﬁtldn tD stereotyplcal behav1ors 11ke head banglng or crylng may

act&?ly maintain those behaviors).. Inappraopriate behaviors such as these
may .be_physically incompatible with more adaptive behaviors, such as
manipulating leisure objects and_assisting in self-care routines._ _Students

with sensory handicaps; such as bl]ndneSS’ have_no way of obserVIng and .
mcdellng approprtate behavior in others. Finally, a handicap may prevent
a behavior from occurlng altogether; e.g.; spastic quadriplegia may prevent’
several motor actiong integral to ambulation, self-feeding,-and dressing.
Inability to perform certain reflexive behaviors w111 clearly affect the

'performance of more complex behaviors.

- Accordlng to PlagetJthe lnablllty of a _person -to behave in certain
ways may seriously 1limit sensory-motor 1earn1ng activities: . It is
generally believed by developpentalists that behaviors 1earned at each
sensory=-motor stage are necessag: for the development -of 1ater stages

TRRGEfING BEHA'IORS -FOR: INSTRUCT 10N

leen the severely 1imited skllls a'd motor abllltles offﬂngwgtgdents,
behav iors _targeted for_ instruction &re kept simple:. To be more concrete;
what woold_one select to teach a Yeenaged student with a mental -age of six
months or less, no expressive 1anguage skills ‘minimal: responsiveness to

conversations;_1imited. range -of motion of all extremltIES’ no mobililty .

skills, no self help skills, poor head and trunk control, and whose most
freguent overt_motor behavior was_head rolling? Probably we would begin .
with visoal tracking; respondlng to being spoken to, and object manipula- :

tion. Tracking and social responsiveness skills .are requisites ;

basic social skills and. potent1ate'enhanced quality and frequen Y
interaction with others. F
behaviors promote fine, ahd gross motor development teaches the student to.

control the env1r0nment Las in Plaget S c1rcular reactions. stage) prevent¥

loss of muscle function dndgresponsiveness ‘due to inactivity, and, as sug-
gested by Zuromski {1978); prevents development_of learned helplessness

y; commercially available educational -software for microcomputers
and most of the educational applications of microcomputers, even in special
education settings; to date proyide little help. fbr-dealing w1th non-

ambulatory, profoundly mentally retdarded students.

MICROCOMPUTER APPLICATL?NS IN NPMR INSTRUCTION i

a4

Be'ing impressed w1th the potential of mlcrccomputer technolcgy for educa—
tion, and having a substantial number of NPMR students in residence at our

facility; we found the. possibility of adapting mlcrocomputer technology to
the needs and characjeristits of nonambulatory, profoundly mentally
retarded persons a grea® challéhge. What did we hope to accomplish in the

process7 At one Tlevel our intentions. yere simple.. Primarily we wanted to

increase the rate of occurrence of.simple motor behaviors of severely

handicapped students. Also we wanted to_assist staff. with these studenté

and increase the precision; of instruction: .‘ :

i

Typlcally, work with these studént _involves an intensive program of_

one-to-one teacher-stadent ratio for. i truction. For this . instruction to
be effective, the teacher must be patient (because responses often occur
at quite low rates); be exceed]nglyngQSIStent‘ and reinforce._ target
responses instantaneously.  Even minute delay greatly diminishes rein-
forcement effectiveriess and hence, rate:of responge acquisition. o
Obviously, performing in the indicated manner can be a_demanding; ing,

and repetltlve task. . Our not ion was that a mlcr0c0mputer should refiily:

immediate. relnforcement simultaneously for maltiple students for some ;.
types of behaviors. If sich repetitive yet relatively simple tasks could
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“be handled; perhaps even with increased precision, by the compiters the

.
-

teacher would be freed to work with other students 2;7§5i115 best taught

through direct social interaction:

System Specifications

[ — ’

At this point let Us consider the system that we have used in an attempt
to_address these tasks. _In most_situations we used_an Apple II Plus

computer (Bos 3:3) with 48K of RAM, two drives for 5 1/4-inch minifloppy _
disks, a video monitor, and a Centronics 779 dot matrix printer. Purchase

of this equipment was made possible_by a Title IV-C grant fro the West T
Virginia Department of Education. .The programs used in the work discussed
here were written in BASIC. In deciding to purchase an Apple system; the / *
availability of an extensive amount of Well-dbcumenied software and a
substant ial number of service outlets were important to us. Probably all

we have-done with the_ Apple could be done with_ other seemingly. less

expensive systems, but note should be made that much of the ostensive cost
savings would be substantially offset by the need to purchase expansion

. Interfaces in-order_to handle necessary peripherals such as dual disk

dfiyes; printers;.etc. which would also have to be acquired.

Modifications for NPMR Students

Because the students were unable to respond via the typical keyboard . >
arrangement due to their motoric limitations, it was necessary to devise 7?(

alternative response modes. At the samg’ time it was necessary to devise.

feedback from the computer thatwouls/gg perceived and would be positively
reinforcing: On the. equipment that we are using, all external switch out-
puts are connected through the game port of the computer. Inasmuch as. the

same response and hence manipulandum or responsive transducer would not be
aseable for all students, allowance had to be made for easily and safely
chariginig the manipulanda which were connected into the system: After a
el false starts we have settled on an arrangement involving plug cor=
nectors for. the input from the switches of each student-operated manip-.
ulardum, This_then _goes to_an_ interface that debounces the switch inpat
{preventing a single response from being mistakenly read by the computer
as multiple f?SﬁbhEéS)wéhd,sékyéifésﬁéhfih?ut buffer (storing the response
input until the computer acknowledges it). :
Feedback to students. Another part of the system that required some
deveTopment efforf was the output of the computer to the.students.
Clearly, textual feedback oni a video monitor was meaningless. Color
graphics and audio output seemed promising for some studenf%;,howeven;

previous experience suggested that a greater variety of stimuli would be

required. We decided to have the computer control a variety of devices
inclyding_a _cassette recorder; a hair dryer, a light display; and a pom-pom
affixed to a flexible rod that could be "flipped” by a solenoid (causing
the pom-pom to sigke). After a number of preliminary attempts, we devel-
oped.an_output _interface in which a computer output_pulse_operated a relay
by which a direct connection.of the computer and stimulation device was
prevented by opto-isolation (removing the possibility of inordinately

large voltages feeding back into-the computer): The various devices were
connected to this interface by standard plug connectors. [In some cases;
e.9., an air blower_ or _a battery-operated toy; some relativly minor
alterations in the standard .control _circuits had-to be made to allow
remote operations; see Higgins (1982) for a simple description of ways to
do this adaption.]

System portability. The final priduct of the \efforts to deal with the
complications has been a portable system. In order to facilitate use of

the equipment .in different instructioral space§, the sy$tem has come to

audiovisual equipment. Painted mqééﬁite panels have been attached to the

- rest on a rolling lockable Storage unit of the sort typically used for

.
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51des of the unit by et al brackets On these panels are sockets for the
necessary. connectors and accomnodat1ons, e.g.; brackets; clamps; for
aff ixing the devices used to present stimuli to the students., 0On the pack
of these panels are the intérfaces and other circuitry as mentloned T

DESCRIPTION OF COMPUTER-BASED INTERVENTION

Some summary information on students who partiéioaféd in the Project is

presented in Table 2. The table shows two grodp§ of students. Groip ]

consists of seven persons and Group 2 consists Of four persons; The_two
groups differ by slightly more than 3 years in chronological age.. Colamn

6 _shows that the mental age of the two groups differ_quite dramatically .

with_mean mental age for Group 1 being 4 months as opposed. to ‘15 months i
for Group 2. However L wWith this populat1on of students mental .age . is a ..

rate of response acqu1s1tlon Instead, mental age needs to be . cons1dered .

mental age person may be the most physically disabled

o Before _any forma] development of manlpulanda was undertaken students
who could participate were screened, From this population the 11 students
were selected. Observations indicated that each student could move at

least one arm._ In most cases both arms could be voluntarily moved, though

with a substant1a11y limited range of motion: Only twolstudents -could
voluntar ily move their legs, and siuch motions were extremely limited as
they lacked sufficient trunk control to produce compensatory movements.

A1l clients except one could move their_heads in all directions. . All .
observations were corroborated by consultations with a: reglstered pnxslcal
_therapist. From this population then, the followlng response _pool was
available: Group 1--redching, -pulling, grasping, head rotation, . b1t1ng,

acoC H

scratching or rubbing and: nodding; in a_few cases, leaning was also

available;. and Group 2--reaching, pu111ng, pushing,; .grasping, head_

rotation, head nodding, bltlng. scratching or rubbing, leaning, and

SQUEEZlng . 7

o nal ”11ng with the most severely
mentally retarded students {Group 1); the limits and ultimate capabilities
v Of microcomputers,-in instruction of NPMR could be readlly and clearly . o
determined. _Indeed, this test, appears not_to_have provided us with _
sufficjent infarmation to make a conc)us1ve statement: . The character<
istics of the groups that are shown in Table 2 do not tell the entire

story. With the exception of_three_persons, most_members of Group !

regularly produced.behaviors that_we felt_could be increased in terms of

0r1gmaH_y1 it was ant1cipated that by d

fregiency and complexity. Group 2 was selected as an-alternative demon-.
stration. Members of this group-differed from Group 1 in mental age, but
they had. many similar physical handicaps: . Actual. initiation of activities
was not begun simultaneously with all students. In our eagerness to com-
mence, we began exploratory efforts with these students; while capabilities’
to handlé multiple students s1mu1taneously, to .vary response inputs, and

to change stimulus outputs were being developed. Gradua]ly, all Group 1

students were added and served 1n the afternoon Th1s, 1n turn, was

mornlngs
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TABLE 2

K T = e e e e = = = e = = e = =

Functional
\ge wL'g\’lel
Spastic ‘mos. Profound
. . guadriplegia ’
* : .. contractures
: T of wrist
Alice 15 yrs: F Blind  Limited 5 mos. Profound
. - ' ~leg use '
Sue M4 yrs:F " ' spastic  Grand 3 fos. Pr&Found
, Qquadriplegia mal
T hemiparesis ; .
Ron 13 yrs. M Spastic 5 mos. Profourd
' diplegia ‘
Fage 17 yrs. F . Spastic Petite 4 mos. Profound
' paraplegia mal.
Al 22 yrs. M Hearing Spastic 5 fios. Profound
- , Deficit quadriplegia - E
Lyn 28 yrs. F Sspastic ' 4 tos. Profound
o - Quadriplegia L )
Fred 22 yrs: M Spastic - 17 mos: Profound
- . - quadriplegia '
Ray 21 yrs: M Strabismis Hip dislocation 23 mos: Profound
Herb 19 yrs. M ' Spast oy General
. -. paraplegia; ___ motora 17 mos; Profoand
- hip dislocation ’
Eloise 21 yrs. F Paraplegia 4 mos. Profound
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Selecting Student Réébbﬁééé

The selection of responses for utilization was finally. 112ttéd to those

behaviors that we felt were possible giwen the student’s fandicaps, were

within current sensory- motor developmen{ level, were not refiex1ve in
nature; and had_ eventual functional utility: In several cases; espec1ally
among members of Group 1, students seemed physically capable of reaching

for, grasping, and retr1ev1ng objects; e.qg.; toys; but they did not.
Indeed; they failed to do so.even when such objects were placed in close

prox1m1ty With the goals of 'improving sensory-motor operations, encour-
aging exploration behavior§,; and possibily developihg some rudimentory’
forms .of play, it was decided that the target behaviors should ercourage

reaching, grasping, manipulating and perhaps retr1ev1ng For Group 1; __
such_a _combination initially seemed best produced 1n the form of a pull1ng
respornse. -

~ Members of Group 2. however, showed a fair capacity for retrieval of

1nvolvement with objects.f _Thus; while most members of this group reached
" out and retrieved play objects and at least m1n1mally manipul ated objects,
play itself was a low-rate response. In fact; @11 group members.Fevealed

only limited exploration; retrieval; and play. .Thus; for members._of:Groap
2 1t was decided. that a simple pull response, already available at con-

siderable rates if some of their repertoires; might not be an optimal

QhOICE, Rather, it was determined that behaviors of this grouap should
demonstrate more complexity. Arm movements should be accompanied by hand

movements; e.g.; reaching; grasping; holding,; and moving needed to be_part
of the_behav1oral complex up to the limits of each group member's ability.

. For members of 6roup 1 the man1pulandum 1n1t1a11y con-.
ght weight pull strihg More specifically, a piece of fish-
ing line was -attached to_the microswitch at one end and to a’plastic cuff
at the other: ' The.student completed.a pull response_by s1mp1y flexing an -
+ arm or could grab the strirng with either hand and pull on it. This °_
manipulandum_was used_initially for all members of Group.1. For members
of Groop 2, three different manipulanda were used: rotat1ng cylinder, an
onn1d1rect1ona] Joystick, and a joystick connected to an adjustabl gapse .
neck stand. The rotating cylinder (actually a modified rolling pln) ‘was

used to. encourage hand as well as arm movements, although, as designed,

the rolling pin could be moved by simply dragging one's _hand across the -
barrel. The_rolling pin was anchored. to a stand, and screws were placed.
in one end of it in sich d@ manper as to_depress a yswitch when the pin
was turned. To prevent direct manipulation of the/microswitch by the.
stadent; plast1c covers were placed over the erd of the cylinder and. the

mlcrosw1tch ~ This manipulandum was then clamped to a tray that coulz -
dam -

placed within arms'- reach of the students:. Eventually this manipula
was used with three *of,~the Grbup 1 'studenits who had low rates of the
string-pull resporse.

The joystick and gooseneck mounted joystick mounted on a gooseneck o,
were purchased from the Prerntke-Romich Company of Shreve, Ohio, Like most"
omnidiréctional joysticks; m1crosw1tches could be activated by. pushlug, :
pulling; or otherwise moving the Stick out of the certer position. ‘Each .
stick was _spring-action controlled to_return to the center of the manip-

ulandum when released. Additionally . the flexible shaft of the joystick
mounted on the gooseneck could be twisted and angled to conform to the
particular capability of a_student. [Each_manipulandum was capable. of
accommodat ing_high response_rates and forces, das well as a variety of
manipulation forMs. Each of these devices were then anchored to trays
that could be placed within the reach of each student. We also have a.
nanber of othar manipolanda that could be used, e:.g., wobble switch, air
cushion, pneumatic {pillow) switch, and pneumatic switch requiring e1ther

suck ing or blowing 1nto a tube.
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prompts--e.g., verbal, gestural, physical guidance;

o

1&éﬁ%%?yia§ Training Objectives

Flgure 1 shows some samples of generalized IEP obJectlves thiat we have :
found adeguate to apply to training_with_these responses, The_particular
respopse cr1ter1a _whether a percentage or frequency measure; type of = -

and type of any other
relnforcersiie g., soc1a1, edlble, would have to be specified. Obviously;

goals such_as these would comprise enly a_portion of. a.student's objec-
tives: They would have to be 1ntegrated into the totaT plan of educational

and related services.

A,

°

EXAMPLE GOAL STATEMENTS*

Reachlng to!§rd obJect :::} of time with - __-_ prompts and reinforcers
during a 2-week period.

Grasps object prodUClng audltory gng,yjsual stimulation ___ % of time
with __ prompts during a 2-week period.

Grasps object produCIng auditory stimulation t imes per session

with prompts during a 2-week period:

érgsps; jg’b’jé'ct producing visual stimulation _ % of time with __ prompts

during a 2-week perlod

Moves toy or manipulandum times per minute with __ prompts and -~ .
reinforcers during a 2-week period: A Coa
Uncovers toys or manipulanda _ times -in § mlnutes with __ prompts

and __ reinforcers durlng a 7 -week period. ;“,

*  Criteria, type of prompts (e g,fverbal gestural manual), and of

relnforcers (e.g., social, edible, sensory) are to be provided in the
blanRs o =

W o
FIGURE 1

.Se]&ttlon of Response Consequences

Une topic of enormogs import to be considered. before we began the actual

training with the computer was selection of .response consequences.

. Although it may bé\true that some persons of-this population may perform

fairly weil for food and drink; we decided to’ take a_different approach.
Oar. deClSJOn to use other consequences was based on three factors (1)

are indeed consamed, requirlng a constant supply, and (3) there often is a

's'ignificant delay betweeh,occurrence ;of target response _and the actual

consumption of the reinforcer: For thesereasons we elected instead:
concentrate on the prodiuction of visﬁal ‘&uditory, and other stimul: 5 __

hearing and visgal. skills in the response consequences that we proyided.
Thus, we used shaking a pom-pom and having a series_of 1ights seque
through or "chase themselves around” 'a circular configuration: For others
we provided masic and. spoken stories via cassette tapes. Later, we pro-’
vided activation of the lights_and_sounds:_from a space gun {originally

battery-operated and softly blowing air fran a hair dryer without the
heating element) as consequences.

wte
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‘once or twice;

5

- To date; we have found the blowing.air and spoken stories the most

-effective of our consequences. This is not to say that other wvisual,

auditory, or vibratory events will not be effective, but rather; with the
persons we have tried to date; they have not.been as effective as we had

hoped._ We will; of cdurse; continue to keep these various corisequences in
our armamentarium while we explore the effectiveness of others. We have
not tried every cambination of consequence with all students, nor have we
Systematically explored varying durations or onset and offset parameters.

3

Selecting Individual Student Response Consequences : After. obtaining our
base rate of behaviors; the student. 1s provided with a variety of Stimuli.
We ubserved closely for obvious signs of distress--e.g.; frowning, crying;
withdrawing; for orienting response~--e.q., eye opening, cessation of
movement, head or eye movement in the direction of the stimulus if

spatially localizable; and overt posijtive affective responses-~e.g., smil-
ing_and laughing. ~The event eliciting the least signs of distress and the
most orienting.and positive affective response is tried first as an
ostensive reinforcer. We are attempting to formalize and evaluate this
procedure empirically.
MR L a’ NS

To ensuré’ that at’ lzast some initial contact is made with the con-

séquences;, we have gsed a priming technique. In this technique, before a
training session begins, the instructor operates the apparatus that will
present_the stimuli used during training .as response conseguences; e.g.,
the cassette player_is operated, presenting a brief sample of the~music or
story being used. This priming technique is used daily when-student
response rates may be low: For Spme. students, priming had to be used only
R T ) ) =
The Instructional Session

During instructional sessions the instructor .turis. o the:system, loads
the relevant progran disk, then goes through a start-up dialogue {shown at"
the top of Figure ?). During this dialogue each student involved in the
upcaning indicated session is identified; the type of data being collected
is indicated as baselife or intervention; the type of reinforcement '
schedule to be used is noted; and maximum sessiorr duration is shown.
After this review, the instructor congfects and positions the appropriate.
stimulus<dev ices. Thé,étﬂdéhtsfété;%ggt"' C

the manipalanda are placed in front on the students, either clamped to a
lap tray or affixed to_a modified hospital tray: Once all is in order;
the instructor starts the session and remains nearby to 'monitor the:
students. We have been providing three 5-minute sessions per day with

ing in_their wheelchairs (as indicated by a physical therapist), and then

each student (barring illness or ‘system malfunctionz) Brief sesstbnis. are
used Lo ensure that the instructor continues to interact freguently with
the studerit--i.e., we do not want_to_"park" a_student in front of a machine
and then' "*forget" that student--and to provide .opportunity for reposition=
ing any student who may move_ into an inappropr iate position in the wheel-
chair during a session. At the end of a student's third daily sessions s "
data are _stored_on disk and then output on’the.monitor as showi in the

lower portion of Fiqure 2.
RESULTS

Some_sample student data illustrate some of our progress. Ore Of the
first stadents to be involved in this project was Macel. The response

,utilized was the pull-response; which was used exclusively_in the beginning
(in part due to a lack of better alternatives,) ,The respbise; consequence .
- ised wds 4 seconds of music, _Data_for_each S-mnute’ sessivn: are presented

in Figure 3. After a period of baseline conditions (no prograimmed response

§]
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NULL ;o
10 TESTDAT : <
11 ABORT

SEHEDUtE EOR_KEY_1.

ENTER FILE NO CLIENT ID NULL FILE

CONDITION NO._ 1. :

CONDITION- TOTALSf : , .
"SESSIONS O TRIALS O

. >

SESSION DATA

NO. OF TRIALS 3

TYPE_OF SCHEDULE_FR100 . .

DURATION OF REINFQRCEMENT 1 B
WHAT IS THE MAXIMUM SESSION LENGTH (IN MINUTES) CLIENT 1D TEST FILE
CONDITION NO. 1 :

CONDITION TOTALS

SESSIONS O " TRIALS O

SESSION DATA.

NO: OF TRIALS 300

TYPE OF SCHEDULE FR]

DURATION OF REINFORCEMENT. 3 .. .

WHAT IS THE MAXIMUM SESSION LENGTH (IN MINUTES)
GOTO 620

PRESS RETURN TG START

End of Session Output
THIS DATA IS FOR THE_ SCHEDULE WAS AN FR
TOTAL TRIALS = O  TOTAL RESPONSES = 3
TOTAL TINE = 1 MIN AND O SEC ..

RESPONSES PER MIN = 3 . o ;

THIS DATA IS FOR THE SCHEDULE WAS AN FRT “-
TOTAL TRIALS= 1 TOTAL RESPONSES= i
“TOTAL TINE= 1 MIN. AND O SEC.
‘RESPONSES PER MIN. = 1 .
DO YOU WANT TO RUN MORE SUBJECTS (¥,N) N
PROJECT ORION DISC ' .
o " FIGURE 2
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R A .
conseguences) with considerable sessfion-to-sessjon variability in response
rate; response-contingent presentation of .stimulation had no clear,
systematic effect. The most remarkable effect was the large range in
response rates.__Beginning at _session 287; there was a fairly short-1ived
increase in response rate during sessions with contingent-stimulation.

However, it fs unclear whether the eventual decrement in rate was an

instance of spontaneous extinction or merely a return_to.low rates follow-
ing .brief high-rate sessions. We are exploring use of alternative
man ipulanda and response-cont ingent _stimuli, In retrospect; perhaps we
should ‘have taken this tactic earlier. However, this tactic was not taken
during the earlfer period of work with Macel because we were Jjust develop-
ing some_of the other devices and capability; later when rate .increased
for a session or two, we were hoping an .overall trend in the direction of

increased rate would evolve. Perhaps it is worth noting that transjent -

rate increases during contingent stimulation sessions occurred.at session
229, when the priming procedure was introduced, and following the change.
to two rather than one contingent stimulation sessions daily beginning at
session 285.

As with Macel, response rate varied considerably between sessions.

during the initial phase when baseline conditions were used exclusively

with Ray (see Figure 4). The frequency of response--in_this case, use of

the -rotating cylinder switch--increased over that in baseline conditions
when each resulted in presentation of a recorded story for four seconds.
Rate clearly decreased when baseline conditions were reinstated in-session
55, then rose again_

session 60. . Respons

jhen contingent stimulation was reinstitoted in o
-rate. clearly dropped during Session 46 (indicated by _

J,» when the cassette player maifunctioned part way

. _Rate of use of the joystick switch by Eloise is_shown in Figure 5: No
change in response rate is evident subsequent to’response-contingent
stimulation--i.e., four seconds of music--becoming available. Inasmuch as
virtually no responses occurred during this latter phase; the instructor

began attempting to shape the response by activating the cassette player
on occurrence of hand or arm movements in_the direction of' the joystick

fthese would not be shown as reponses on the graph; however): .This .
strategy has not been effective. Conseguently we are reevaluating what

responses and what type of contingent stimili to use with Eloise.

Herb's rate of using the rotating cylinder manipulandum is shown in

Figure 6. Response rate was low during baseline conditions, then increased

when switch activation produced four seconds of activation of the space
gun. The increase in rate was transfent, unfortunately. Consequently _
other types of response consequences are being tried because the response.

per se does not seem to be problematic. The reason for the precipitous
drop in rate is unclear, but it does seem to be an_instance of "the
phenomenon previously termed spontaneous extinction:

A final set of data is shown in Figire 7. Only a few sessions were
required for a clear demonstration of the effectiveness of the procedures;

Rate of utilization of the rotating cylinder manipulandun ingreased when
it_produced four seconds_of operation of the air blower; than rapidly
decreased when contingent stimulation was distontinued. With contingent

stimulation reinstituted, the response rate again increased. .We anticipate
soon moving to some simple discrimination tasks with Fred: :

135
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) DISCUSSION ‘\
Due to time and Space constraints; data for all pafticipating students |

have not been discussed: The described data do, however, iXlustrate the
effects (or lack thereof) we have observed. In Some,.instancés, e.g., Macel
and Eloise, we have been frustrated in attempts to generate.¢onsistent
increases in the rate of productive behaviors: In other instarces, e.g.,
Herb's, response rate increases ware transient. How to predict or
circumvent such occurrences is as yet unknown to os: Final}y; we have
seen_some anequivocal increases in rate, e.g., Ray and Fied. We are
convinced that a system involving a microcomputer: can bejeffectively

utilized in precisely and consistently conductjn§~fviﬁni" of simple
behav iors that can enhance motor and, potentially, cognitive skills,
providing the students something constructive to do; and at least
partially relieving an instructor of a tedious, repetitive task. We

the computer system; but in _the state of our knowledge dbout effective
instruction with NPMR students:
Diff iculties Encountered

- ‘ :

< f N
o1 - - - - . S S L
. One of the,fjtg;”djffjcu1ties,;ngt,we,encouﬁtgred--anq

,  of the ultie in these
times of economic austerity we suspect. others. will also ‘sacounter--was

locating funding for, and permisssion to purchase, the equipment. Some
adninistrators are predisposed to view microcomputers as a faddish _gimmick,
the latest audiovisual "toy," which will quickly be stuck on a shelf and

not used. Why spend the foney on something that may be of 1ittle use in

instruction {perhaps due to lack of staff who know what to do with it) and

will be.a dust collector? One suggestion is to attempt to obtain fundin

from private contributions or special fundraisers. At one of our’

children's schools;' contributions from businesses and collection.of
Campbell's soup labels have helped provide a microcomputer. Another source
is small grants such as the Title IV-C grant, which funded the equipment

_for _this project. E.ither of these strategies avoids encroachment on local
‘revendes. On the other hand, persons propdsing purchase of a microcomputer

should be prepared to provide a realistic projection of potential applica-

tions_and trained staff. Additionally, overselling should be avoided and
latent difficulties acknowledged. A dose of humility probably will be
helpful in convincing skeptical administrators who are concerned about
conserving funds.

Turf. Another difficulty that we encountered was organizational turf- _
defensiveness: We discovered that the staff responsible for operation of

the large computer systems that handled personnel information, payroll;

inventory, etc.; had some negative_opinions about facilities such as ours.
purchasing microcompiuters. Some of these conceriis included:; What possible
use could we have for a computer? Who did we have that knew anything.about
computers? Why should money be spent on buying a number of cheap little,;
and from their perspective, dinky, 1ight=duty machines that wouldn't hold

up well? Finally, and seemingly most substantially; why didn't we just -

let. them_handle whatever it was we wanted to do with their large, powerfil
machines? : :

Because the opinion and recommendation of these computer Specialists
were important to the administrators who approved spurchase; we began

attempting to inform them of the. capacities of microcomputers; of the

for our purposes; of reports af student activity which_arrived even a day
after the fact. We gave nufierous assurances, both oral and written, that

we would not develop an information management sigfén that would rival or

-
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" duplicate any of their activitiegl In retrospect, perhaps we were a bit
naive in not having spent more e with the people dealing with the large -
systems before Wélbégéﬁ déVélﬁ%?ré our proposal.

System development. A third set of difficulties that we encountered_

- - . pertained to-system development. Alonmg this .1ine we have.encountered
v difficultiies With systems operating as we had expected and had been

= - assdredg they would. We discdvered that it is possible:that some micro-

... computer *salesmen, with apparent backing by theijr “technical people;*

“. 3 sometimes‘give firm assurances that software will operdte with a particular
"..7 disk-operating system or that. specific components or boards are compatible
and can be .utilized simultaneously when such.is not the case: To illus- _ °
trate, in the development of a separate system, We were assured.that speech
recognition, synthetic speech, and color graphjes packages could be _ -
simultaneously available for operation in an tructional manner with

Y another microsystem_with the available memory and simple BASIC programs.
We found that was clearly not the case, at least without substantial - .
and_expensive software development.  For what. it_is w Pth, we were dealing
with a fim specifically fecommended by the manufacturer as having «
expertise-in such-mattérs. Prob

,,,,,,, Lise-in s Probably everyone was operating in-good faith,
. and_ultimately_ all-the components probably could-be made to function @as we -
s wanted, giver tide ‘and money. However, one should recognize that people '
- may have:different perspectives add time frames when addressing the
“..» -qguestionz :'Can compopent A and component B be used together in a XYz .
"o Mmicrosystém?" Most of. us_in education want to know; “Can wé plug them in;
_.. +turn on_the power; and tell them to go?" . Dealers. and techniciams may"
« redlly be saying,. “Sure. it will work.ultimately, but thére may be some
" -

considerable adaptations needed firs%. . -

~~Equipment availability. Another circjistance that we have encountered

‘relative to difficultfes in system deyelopment is that all components are
not readily available off a shelf.

tions disciussed here, adequate softwa

o the. type of instructional applica-
oftwake is_not_readily commercially

available. If you are contemplating an application similar to ours, you
need someone fluent m BASIC or whatever programming language you.plan to
\ use. The time needed to develop such software can be considerable. The
> more_sophistication wanted from a system, the more time_ will be required
- for program writing and testing. ' If an adequately skilled programmer is
”?EWQﬁ'Sﬁﬁff,,thé”ﬁiéﬁti ty of $developing a microcomputer system should be
ibwed- s 7

v keptically unless frm _commitment can” be obtaiged .from a con-
-~ sultant or perhaps someone aff iliated with a nearby collfige or university
A program, "~ Similarly; as noted; we have found a need forssbme relatively -
simplefelectronic circuits that had to be fabricated. Again, time and .some
money need to be allowed for this pirpose. I an adequately-skilled person
is not on staff; proceed &autiously.. A _commitment from an adequately
trained person from somewhere is essential. o ]
HéiﬁtéhéﬁCé;%ébﬁigﬁrth class of difficulties that we have 'encountered . -
iRtefance and repair of the equipment. Inevitably, things .
quit. Keys on terminals will stick. The heads on disk .drives wil¥ need™ .
to be adjusted. Wires on switches will come off: Pins will break -en con-

nectors. Connect ions may tarnish or corrode. The occurrence of many of

these problems_is exacerbated by frequent moving gf the é&uiﬁ%&fﬁ;g&Having ¢
a skilled technician_on staff or readily availabl& to deal witk_sith

problems is essential. Having a maintenance contract is_highly desirable,
but. do _not_let_having one lead to.smug conf ide v - Unless the contractor
is nearby and makes "housecalls" on short notSge,)a problem that develops
may not be resolved imediately and may necessitate sgmetransportation of
the malfunctioning components to the repair shop: _A130; for what it is
worth, precautions will be reeded to minimize the 1ikelihood of danage to
the ‘system by students grabbing cables, housekaeping staff bumping

components or engaging cables on dustmops or buffers, or deliberate

vandalism, if not theft: Secure s;oraqz is essential.

L\rr i'
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our experienCe has been,such that we aii have become _believers in-

Murphy's Law; just about anything that couid go.wrong with the system has

gone wrong at some.point. For. a while, this situatdon caused us to be

rather doubtful of Qur,competence However, after Jearning that other
-persons who : Seemed 'to han even more computer sophistication than we have
< voiced some similar concerns (Kieras, 1981; ‘Mayer ;1981 Schneider, 1981),

we did not feel so bad. . N . .

N

eristies. A finai set of difficuities in deweloping a

microcomputer system for instruction with nonambggdatory; . profoundly
_ ;mentally retarded students pertains to student cWBracteristics, rather

. than the - yomputer system. As noted; selections of an optimal_response

and opt 1 reinforcer _for each student are difficult; Many of these

.students have such’ profound physical handicaps that determination of which

. motor activities are possible; particularly without inadvertently eiiciting
counterprgductive reflexes, is difficult. A prior spec if icatdon, when the
< r of different, cieariy voluntary movements and rate of occurrence o

R are sa low; is difficult, In some cases the range of motion and the
v flexibility of the 1imbs are 1ifited. Clearly, consuitation with a
physical therapist_and occupational_therapist. is essential.’ However,;.

( somet#mes the advice of such ,Skilled speciaiists is to try workiﬁg with a
< giVEn:ﬁUVEMent and see what b pens. . ‘

Aithough we.have not final ed'the process, our practice is to positioq

each of a nunber of manipuldnda, one.at a time, .in_front of a student and

observe which i activated at ghe highest rate; - Selecting what to_ose.as
. an ostensive reinforcer is; i anything, even more problematic. . With.less
; » Severeiy hand icapped persons, determinat ions of reingorcers is s¥hpler.
because they aften can ind e preferences among activities and stimuli
by means of langiuage, gestdﬁgis or even actual approach With the greatly
limited language and motor abilitjes of students such as those involved in

this_project, such_indications are anlikely: Simifariy, anciear-demon-

stration of the effectiveness of some_stimulus or activ1ty as a reinforcer
. 'for_some_ other beﬂav1or nera]iy is not readily-availabil This was ong
’ of our concerns when we . Hted this project. Cirrently ¢ e ‘finalizing a-

forial procedure for assessment “of reinforcer effectiveness\with these-

students

-
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BLISSYMBOL DRILL PROGRAMS FOR THE APPLE II COMPUTER

Fiorence ¢. Wertz = | !
3900 West River Road -
Michael Dowling School; Minneapolis; Minnesota 55406

Bl1ssymbol1cs {Bliss; .1978; Silverman, Mcraughton & Kates, 1978 Helfman.
1981) is. an effective systen of communicafion for many nonverbal individ-,

uals with_a variety of handicaps. _In_a rekent custody case, a _young man's
ability to _use ,B1issymbols for. statements and answers to questions con-

vinced an Ontario Judge to declare him competent to manage his own affairs

{“Palsy Victim;" 19B2.) Because Blissymbalics is.not the optimal alter-

native for all individuals, it is presuiied hiere that appropriate assessment
procedires [Mussel witq a St. Louis, 1982) will have been carried out by a
quakified team. . T)

Trad1t1ona11y,777841ssymb01 user_points_to_a symbol on an accessible

*rigid board (Blissboard) displaying the symbols with whichcthe user is
familiar. Success in communication depends on the user's ability to
deSIgnate the desyféd synbols and_the 1nterpreter s ability to recognize

them:  In some -instances eye . pointing is-less ambiguous than hand pointing.

i The word meaning printed above the symbols makes communication possible

-Wwith persons having no inowledge of B11ssymbols., ;J o

\..4

The B]]Sspgargfgsgally accompanies_the user;_ duplicates of it may be
located at home; jool, ‘or place of work: The making of Such bvards and
keeping them currenht requires sibstantial amounts of time and considerable
gegi@tmh _Blissymbol stamps_and some BHssymbohcs 1nstructiona1

mate®ials are commerc1a11y avai]ab]e

L5f HoweVer, the con5c1ent1ous 1nstruct0r must expect to'draw many symbols
‘meet specific needs. For the necessary precision, templates should be
used for drawing the symbols. L D
The Apple II computer, in- conjunct\on w1th ex15tent software, offers
attractlve poss1b111t1es for

1: accuracy ian communlcatlon WIth teachers, parents, peers. and others
involved with the client;

2. _encouragement of commanication;

; 3.7 unlimited opportunity for reoetltive drill programs with multiplied

_ teacher or therapist. effectiveness;
4. rapld access to the full range of Blissymbols in the stahdard d1c-

lissymbols in_BFU has become avai]able on diskette
ompute __The first to appear was the excellent
self-contained B1issAppl¢ (Vanderheiden; Kelso 1982) program; written .in
FORTH. The BlissApple prggram is written for the Apple Il computer with
" .

\

isd . :
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48K memory. and one disk dr1ue. 7A,"speak1ng

Bliss; €C: K., Semanto'ra ﬁ" (B

- Palsy victim/moves courtoom to tears,

e

o

. ,
- :version is ava11ab1e.7 The
1issymbol set has been drawn and stored with BASIC programs as-Bliss:
Library. .Bliss Drills and Blissboard are.gagh on one diskette. H1iss
Library symbols -are on two diskettes; prigams are on a third. djs,ettg,
Diskettes and manuals are.available from the Minnesota Educational’ Comput-
ing Consortium (MECC), 2520 .Broadway Drive, St. Pail Minnesota 55113.
They are also ava11ab1e from the . §11ssynbol1cs Communication Institute; _
450 Rumsey Road, Toromwto M4G 1R8; Both sets of programs permit display or
printing of the symbols by entry,of their seguential numbers based on
their position in BFH. Bliss tibrary,; in conjunction with Blisstable ____
Maker, serves as a source q{,symbols for drills or for any program written

in BASIC.

with letters of the alphabet numbers or other standard symbols. 0On a
typ fcal black-and-white classroom-size video monitor screen, tha
Blissymbols ark -l1arge enough to read from a distance of 10 feet. Th1s 1s

highly advantageous in numerous.teaching and demonstration situations;
such as those for parents, visitors, or peers. A
+ - & reFeRences ‘, :

“%

Semantography B1issymbolics
Pub1icat jons, 0 » Sydney: 1978, -
Hehner; B. Blissymbols for use. Toronto BTissymbolics Commun1cat1ons
- Inst1tufe, IE;E’ _ . - -
Musselghite, C. R., and St Lou1s, K. W. Communication prog
severel ‘hand icappe ,”yocai and nonvocal strategies. San‘Dlego:
ege-H rass, B .
Sllverman, Has McNaughton, S., & Kates, B., Toronto: Blissymbol1cs
. Communigation Institute: 1978 Teaching and using Blissymbolics.
. Toronto . Bllssymbol1cS,Communffafﬁon Tnstitute, T980; Helfman, E.S:,

bglics: -

-

speech: -New York: Elsev1er/Nelson, 1981.
» November 20, 1982.

Vanderhe iden; s6.; and Kelso; D.; B]ISSAPEJe manual. Madison Un1ver51ty of-
W1scons1n Trace Center.
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Descr iption of Progr atis

We shall describe several programs that (1) store selected groups of .
symbols for intensive drill, {2} use these Blissymbols ‘for drills in two
formats, or (3) display them for teaching or communications.

. Dri11 Maker, which is on the diske%te B1iss Drills (MECC, 198),"allows
the assembly of groups.of symbols on B 1;5;gjbré%yﬁjﬁtbfbhé,drill.';(Ihe
symbols may also be taken from Blissboard (MECC; 198), to be described "
later.) The number_of symbols stored in_one drill may be as wany as 10, °
depending on' the complexity of the symbols. A1l symbols plus their word.
meanings and-their B1issymbol numbers are displayed during’ the. process of
drill assembly; this_aids. in avoiding omissions.. The program will not

-accept duplication of symbols in the same drill. It also allows the.

instructor to'reject any symbol asked for in error. The names of all
drills are displayed on a single menu (Figure 1). .

Single Symbol Drill is useful for introducing individual symbols. The
symbol to be taught is identified as _the stimulus (Figure 2).. Three other
symbols fram the same drill are chosen as "distractors." Somé of these
may be chosen for their similarity in form to the stimulus; for beginners
one may start with distractors that are dissimiiar. {he stimalas symbol
is displayed continuously on the top 1ine of the screen-until the symbols
and, the operating procedure are presumably understood. .

On striking the ESC key, the stimalus symbol or one of the distractors

* appears briefly in random sequence on the second line; immediately below

the striking of any key during the'display causes a smiling face to appear
on the third line of the screen (Figure 3). If the two § nbols- arw dif-
ferent, striking a key will cause a sad face to. appedr the bottom of
the screen {Figure 4). Six correct matches--with none incorrect--will

the stimulus symbol. If the displayed symbol is identical to the' st imulus,

cause the computer bell to sound. On resuming with ESC; the stimalus
symbol disappears_from_the top line; but the random-order display

continues. The stadent is operating fram a recollection of the stimuius
symbol. Six correct fatches withaut error are required before the display
stops. ' - ‘ o
.. The computer keeps tallies of correct and incorrect scores; as well as
the number of symbols displayed. The display times of each of the symbols
may be adjusted from aboit -1 second to approximately 7 seconds: Long dis-
play times iy bé needed for some users, especially for those who use a
head pointer." ' , :

When a student shows_evidence of ability to recodnize words that
correspond to the Blissymbols already kiiown, the Word-Symbol Drill (also
on the Bliss Drills diskette) may appropriately be used: Three symbold
are selected and displayed on the top line of the screen, with their . 40

associated words (Figure 5.) After the procedure is understood and ESC is
struck; the symbols will disappear fram the top line, but their word
mean ings remain, ' W

“t
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The available drills are:

~schoo) people medical

body parts clothing
numbers greet ings-
eating - to think
prepos itfons room
transportation time
feel ings family

- -

Figure 1. Each of the drills 11sted on thie ienu is a collection of up to
10 Blissymbols chosen for learning -the symbols of a given category. _Any.

o el - S ,.,i,,;‘,.;],, o
Figure 2; . The words for_the Blissymbols inithe drill "schogl people"“are '
enumerated after the.drills menu has

been selected.

3

OV LN

"nurse_ ’
friend v
7 aide

Whiich, ngmber Should be the. st iffiulus?

1}

v .

S

o,
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of these is available for either Single Symbol Dri11 or Word-Symbol Drill:
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F1gure 3. Sihgle Synbol Drill. _The stimulus. symbo} school remains in its
position on the top 1ine during the first half of the drill. wWhen, as one of

four symbols, it appeared brlsély on the second line; a key was struck.

Because the match was correct;®a smiling face appears on the third 11ne and i is
tallied: ;

3

These symbols will be digplayed in random sequence on the second 1ine; one: at-
a_time. If a key. is struck while a synbol and its correct word are vertically
allgned a happy face appears, just as for Single Symbol Drill, Scoring and

tallying are also similar (Flgure 6):

diskette) if it were poorly deslg ed or if ‘it no 1onger serves<a useful
parpose: For example, the student for whom it'was assembled may have learned
all its symbols fully, !

It would be deflcult to overemphasize the lmpgrtdnce of Elannlng ,

A drill may be elimlnated (w th Drlll Eraser, on the Bllss Drllls

Blissymbol drills before they are stored.and ran_bn the «two. available drills
formats: . Typlcally one starts with 4 category of synb#ls’ that are on the
user's Blissbodard. The drilils should be a judicious mixture of symbols
already learped and symbols ta be taught. A .record should be kept of every-
symbol in efeh drill; both to.avoid duplication and for teady reference.
Planning should begln at ‘the level of categories of drill topics. Groupings
of Blissymbols may be based on:
1. Similarities of Bllssymbol shapes or parts, for example; teacher and
school.

2. Categor tes of- symbols used in a partlcular context for example; words

] related to eati _dressing;_or the wedther. _-
3. Categories according to grammatical function;" for example projiouns,

prepositions, or verbs. The latter are so numerous -that one might- group
-verbs that relate to the action of the eye, the ear, the. hand. and the
mind; to feelings; or tc6 motion: ‘Not Surpr151ngly, in these categories
one w111 see ‘considerabile sifilarities in shapes as well: Blissymbols were
lntended to. suggest onceets by their form and relative pTEtement

o 158
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Figure 4. Slngle Symbol Drlll, showlng a dlstractor symbol (chlld) FEIE
briefly appearing under the stimulus symb®l school. Of the seven symbois .3,
Hresented; one was lncorrectly indicated as matchi ng school, causing a ,\fﬁﬂ 5
frowning face to appear on fﬂe fourth 1in R

. u& :
v .When planhning a' drill for a young child it is desirable to use- onJy ny
SET pictdgraphic symbols. These may include symbols for car, boat house; oﬂ?
< table. After the child has made progress.with a base set; then an . ¥ y
ideograph ic symbol can be incorporated lnto the: same ser1es Examples af
such symbo]s are those for haggx sad, or lght i

. it has been learned: It is recannended that a dallz 1og of computer
Ainstruction be kept. The form in. EXhlblt 1 has proved convenlent s

A specially selected set of nearly 5Q0 Bllssynbols has been-in use:for

a number of years on_advanced users' Blissboards at. M1chae1 Dowllng School, -,
- Minneapolis. The particular symbols ‘were chosen after extensive interac-
- tions with students, teachers, and parents. The identical symbols, bearing - .

" the ‘same number,.have been placed on the Blissboard [MECC; 198) diskette. .
{These symbols were transferred from Bliss Library:). Thus,eﬁllssboard may Ca
be, regarded 4s a very basic Blissymbol vocabulary. Nonethefess ~many,: -
sophisticateg concepts may be_conveyed by . symbo],gombinatq surrounded i L
by the "combéne" indigator.. Any symbol _or. sequence_of sym may be dis- ‘
played on the screen with the program B1¥¥sboard Talk. j -

K

Blis ymbol Transfer and,PrintautACapah111t1es ,,'.' ) - G

Blisstable Maker {on the Bliss Library Programs. (MECC 198) diskettez)
allows transfer of Blassymbols in groups (s#iape tables) to a user's- -
diskette for programs of one's own devising. -Because these symbols have
already been. approved by the Bl1ssymb011cs Cannunlcatlon Institute N

(Toronto), it is unnecessary to dupllcate the preparation, revtew, and
approval processes. . b .

Espec1a11y where there is a classroom of Blisgymbolfcs students, there

is a frequent demand for special collectlons of symbols. They .dre
1
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hospital doctor therapist

Figure 5. The three symbols of Word-Symbol Drill are_showr .together

before they disappear, to reappear one at a time; in random order and
1ocatibn, : -

~—

&

displayed wigh ;e,g1jsstg1g,}g§ggam Bliss Library_Programs (MECC, 198)
diskette-'Aidesired Blissymbols may be printed fram this program with
less effort. than for hand drawing if a high-resolution printer is
available.” ’

Experience and Observat ions

The_prograns_and approaches described have been applied for more than one
year to g total of 11 nonvocal Blissymbol students in Michael Dowling
school (Minneapolis.) A Blissymbolics classroom had previously been

established and is in- its third year. Student ages range from 4 to. 13.
The class typically has eight students. For the B1issymbol computer
sessions, students work singly or take turns in pairs. Larger groups may
‘be desirable for group review, games, or other applications of symbols
already learned.

_Once students have heen introduced to corputer-assisted instruction. in

Blissymbolics, they tend to be disappointed or obviously annoyed if that -

day's instruction does not involve the computer, Perhaps this reflects a
perception that the computer sess fon is #ogame _to_be played; it fs obvj
ously a mode of instruction that can elicit a high level of mot fvat fon.
Thpse nonspeaking; nonreading students. who can make keyboard entries

» -either by hand or with a head pointer have acquired an unambiguous mode of

communication,

. For the selection of Blissymbols, it fs nécessary that the student be
able to recognize and discriminate between_nambers. However, even if that
ability is lacking; the student may still learn to recognize individual

symbols and to discriminate between those that are similar. For young
symbol users the instructor may enter Blissymbol nuibers into the_computer

. as the child selects symbols from a Blissboard. If a printer is available;

1
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.Figure 6. The six smiling faces; #ith no sad ones; lndlcate that a key was
struack only when a Blissyubol appeared under its ow word _meaning, Dlsplay
has stopped because oft 6 .correct matches without' &ny™ It is rare .
for 6 correct matches to_occar in only _nine presentati' : Y Ys
would,take -in excess of-21 to provide 6 correct matchine

R4

: J‘ ¢ (,D—:f—“‘,";vf - T -"'-6'
'E:"' : . e

the printoat record1ng the efforts may - be taken home. Thus a parent may be )
glven 1ists of newly learned Bligsymbols, together with examples of their use
in sentences. . o
-

Bllssymbollcs students work ing. . fn we¢4gselected pairs may_stimulate one .

another's. performance on drills. “Well-selected implies that their Blissymbol
vocabularies are-roughly comparable, because a keen competitive spirit is

‘often shown. In xunning either Slngle Symbol Drill or Word-Symbal Drill,
students may take torns in responding as a symbol-.is:displayed. For thls T

application a convenients-input device {is.a game paddle for_each student._ Or
: one may strike the_keyboard and the other .a Aumeric pad (see next’ Section)
R Whereas %he student may. show various levels of interest in working with a

therapist or teacher, there.is often a considerable amount of excitement when"

the computer is tallying team--rather than individual--performance: The. :
importance .of peer approval is obvious under these conditions. Though thelr

vocal reSppnses may not be understandable as words, the students understand

well if theggeam mate is cheating: It may be for enterlng an incorrect match

or for-mf g an opportunlty to register a correct match. s
» 3 : bk rr
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Exhibit 1

DALLY LOG ON COMPUTER INSTRUETTON

Name _ -

(a° iiz:::yum of learning)
~w=g¥inician Z

Date

Symbols selected for drill
SHibols previously known

Symbols selected from

drill;

Date

Symbol selec#kd

for lesson:

Tally fram computer::
number correct with
matching stimulus:
nunber wrong with
matching stimulus:
total number of .
symbols shown

o matchlng stimulus:
nambef wrong withoit
___matching stimulus:
Transfer of .symbol recog—

" Use of symbol_in sentence

Use of synbol in sentencei

Use of symbol meaningfully;

" . Uses of symbol spontaneously:

%

{ o~

' IF CHILD

Self recognition with only ;
.. ._ verbal stimulus given:
Self recognition with
general area specified:
Needs: to be shown p051tlon*
"V on board:
Needs” to repeat symbol:

Cpmments. Date

"'-—‘é'i,'. ‘-ﬂi", ‘,,,
FAILS 3BOWE .. CONTINUE BELOW

IR

Instructional plan designiiihy Florence C: Wertz, C.C.C., Dowling SchooF,

. Date’
v - Date —
Mpls:, MN:
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A,byproduct of the paired drllls is the experience of being required

“to take turns; even if the other is slow to recognize a correct match:

Too often the "taking of turns" with handicapped students is_a contrived

‘experience. In the drlll _programs c1ted here, two. students are allocted

Computer Adaptation for Handicapped Blissymbols Users

key for. responses. _These are the two. drllls, and the cursor modes of
Blisstalk and Blissboard talk. For either of these a numer ical command
will display a line of digits {zero to nine}; plus RETURN. and -~ (the erase
arrow): This lime appears at the bottom of the screen; where the prompt
normally appears and where one sees the numbers that haVe _beenlstruck on
the keyboard. A cursor moving to the right pauses on each digit for a.
length of time that can be dreset. Striking any key while the cursor is

on the first digit desired will cause it to be reglstered on_the screen.

When the complete number has been registered, it is entered into the __
computer by striking any key while the cirsor is on RETURN. Any or_all
dlglts may be erased by str1k1ng the keyboard while the cursor-is on =- .
~ v

Another alte*natlve to dlrect"keyboard entry on the Rpp1e,computer i§
the use of a numeric pad. The movable partial keyboard is.a small box at
“theend of & cable, with: keys for the numbers and some control functions
The pad can readlly be placed at a conven ient angjiﬁonfthefggrkjngftgble
of even a small wheelchair. :This_ adaptation is much preferred to other
p0551b1e arrangmernts, such as seating the stiudent on the instructor's lap
in order to reafh the computer keyboard and to see the monitor screen.

b

WG addltlrnal advantages were noted in u51ng the numeric pad at

Michael Dowlink School; (1) the protection of the computer keyboard from-:
~uncontrolled alivation and (2) the ability of two students to cooperate
Vprepar- ing 8 storv for their classroom by taking turh§ at the pad.

The. Apple 11 and other computers are presently for less portable than
one might desire. One may be confident that in_a few years computers - _

adapted for the handicapped will become hlghl* portable; * This projection
fs based on our anticipation of a big market for portable computers for
students. One may also predict_with_assurance the creation of_a_large oo~

nunber of innovative prpgrams for the handicapped nonvocal client:

__As_yet, it is premature to attempt quantitative assessment of these.
B]1ssynbol programs.  We"ifhvite comments and will compile the documenta-
tion of user's experiences to ref ine éﬁd éktéhd the brogramg.

AS

The Bllssymbols used ln theSe prograﬂs were drawn by Florence C Wertz

: copyr1gﬁt C.K. Bliss; 1949. _ :

Appendlx‘w

Equ ipiient required %_o‘r operat ing the MECH B1issymbolics progras:
1. Apple II computer with 48K memory - Ty
2. Disk drive - :

. 3. MONITOR A black and- whlte unit is much preferred over a color unit



¢ ' > // B ! o
" Optional bit highly recomended auxiiTary equipment: SRS
I Ahigh resolution graphics printer with its appropriate (serialaf
I paral el) card for insertion into the approprlat? Apple~Il computer
Aueric pag, | |

’ 3. A Keyguard. This device_is merely a thick plate with hole§ that match . - «
those of the keyboard. Thus a direct downward thrust is required to

make_a keyboard entry; without penalty for unchbntrolled lateral motion. ~

It can.greatly diminish the frustration of users whg have difficulty

in gontrolling hand movement. It is equally.valuable to those using a .

.. head pointer. .. L N : N
4. A secomd-disk drive is convenient, especially for BIiss Library. :
ThHis allows for altomatic selection of the correct disk without

" shifting between the two 1ibrary diskettes.:

&’
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_ ENABLING BLIND STUDENTS TO USE MICROCOMPUTERS

TR

-

's. C. Ashcroft ' ) ' ’ e

Peabody College of Vanderbilt University
Box 328 o
Nashville, Tennessee 37203 i S0 \\. .

SandraWByggn1gh : . A
1921 Frankfort Avenue, ‘Apt: 3 - » o
Louisville, Kentucky 40206 ’

T V Cranmer ' ‘ ;
Technical Services Unit

. Bureau for the B1ind

Frankfort, Kentucky 40601

The. thesis of this presentation. was that WJth the aid of various klnds of

access tecynology, blind students are gaining.increased access to Mmicro-

computergs” S. C. Ashcroft's paper. enumerated the.five object ives_of his.

' federally funded resesarch grantiantitled- "Research opn Multimedia Access: to.

M1crocomputers for V1sually Impaired‘Youth L

-Dr. Ashcroft also_proposed -
e by visually 1mpaired

students:

Sandra 3ucon1ch demonstrated some of th pieces of ess. technology

highlighted in Dr. Ashcroft's paper, ‘including the Oﬁ?acon,,the
VersaBraille, and the Cranmer Modified Perkins brailier. She discussed.

her dissertation resgarch, in which 12 students from the Kentucky School
for the B1ind were taught to use the Cranier Modifieg Perkins as a

complter termina®. AT1 12 students successfully completed the project;

thus providing empirical support for thq/itility of the Cranmer Modified
Perkins in this app]ication » : . g

» t - . .
o TL V. Cranmer developer of the Cranmer Modified-Perkins braiHerL o
defionistrated its capablllties as.a graghics printe‘“hy~using the device to:
produce an outline map_of Kentucky; a ba* graph; and a graph _depicting
var ious wave forms: _He.discussed how. teachers could use equipment to

photograph drawings that tfiey ade, which could then be reproduced on the

Cranmer Modif ied Perkins. He suggested that this capabi]ity might be

part1cu1arF§ useful when teach1ng handwritfng to blind stUdents.

* 'S
.- ~
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4§;4? We have impleménted handwr:iting exercises appropriat  for.a wide rpnge ’ iig%
Py

" THE LOOK AND FEEL OF HANDWRTING: ) o . I
COMPUTER-BASED INSTRUCTION = - - RN EAN

‘and management of - computer-based exercisps in the classroom requ ies b
~computgr-based and_convent jonal exerc ise

o ®
=i

>

N

-'/‘wu)

Mike Lally and Iain Macleod. )
Department of Engineering Physics
The Australian National Oniversity
P.0: Box 4

.Canberra, A.C.T. 2600

The Departiient of Engineering Physics at the Austraiian National University
is studying computer-ajded skill development, with the aim of exploiting

the unigue characteristics of computers to impiement new and more effective

educational strategies tally & Macleod; 1982): The tea involved in this -

~research includes engineers, educators, psychologists, and computer e
_Bphasis is put on the benefits that are obtained by focusing B

specialists.
on._educational objectives -and devising methods for student-machine inter-
action that are both appropriate to the learning task and-simpie and
natural for the student. . -

- L N T S
In computer-based handwriting exercises; students use a digitizer pen

to track various letter shapes displayed on_a_graphic screen. In the -
initial implementation (Macleod & Procter, 1979), the computer gave the.:

impression of writing by drawing a thin 1ighted’track-ufider “the tip of the

pen as it was pressed down and moved around over, .the dfsplay screen.
Students tracked series of 1ine segments, which could:rangé in complexity

B

from individual: strokes to complete works, and the display gave moflient to -

moment feedback on their attempts. - B

___In the most.recent implementation, the digitizer.pen and writing . -
surface are positioned below and in.front of the display. screen, This |

deliberate displacement.of.the' visual feedback is easily adapted to; ‘and-

emphasizes the role of kinesthetic feedback in writing (i.e., students are

~encouraged to attend to the. "feel" of their writing as well as its “look"):

A’second advantage is.that .the displaced visual feedback can be magnified
in size relative to the pen movements, suchethat stidents see large Jetters

- on the screen {aiding perception of small details) as they execute the fine

motor movements used in writing of conventional size (Lally & Macleod, -

1983).  The overall effect of the computer-miediated feedback is to facil= +.

)

itate transfer of control of lettér formation from the visual guidance used .

by beginning writers to the muscular processes characteristi¢ of fluent
writers. ) ’ 4

_ The question of‘transferring¢%§; benefits of research findings to the
classroom arises: - Educators. needfo be able to use inexpensive and readily

techniques developed during the original research: _Soecessful intryduct-ion

available computer -téchnology which preserve the ‘educationa) validity of =

. to accommodate ﬁ;hdents

charactéPistics and educational needs: s 2

of abilities on an Apple microcomputer and graphics tabYet. An accompany-
ing syite of programg,facilitates b%ébékéti?d&af curriculum materials by
N : S A s
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teachers. These exercises can thus readily be used.as a_supplement to
clagsroom activity. Their advantages (Macleod & Lally, 1981) include
ability to exercise fine control over the learning process; emphasize the
integrated sequence of steps used in handwr1t1ng, as well as the appearance

of the eénd product; enhance student motivation;. accommgdgtg a variety of
curriculum ~materijals; enable students to werk jndependently; direct
students'. attent18n to eritical aspects. of-the learning task; and make
relationships betwen visual and k1nesthet1c feedback more distinct.

The new exercises are effective. w1th 1ntellectua1ly hand1capped
students {Lally,. 1982) and are showing promise with mainstream stUdents
1

who have handwr1t1ng difficalties:
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¥ APPLE LO0GO

Jim_Fenwick . .
Center school ..
New Canaan, Connecticut 06840

~ INTRODUCTION o
The computer language know as L0GO 1§ really a miilti-lgvel learning
environment in'which users draw geametric designs:and colorful pictures. in .
the process of mastering problem-solving skills; LOGO is_actually composed

of two_different computer languages. The one most frequently referred to .
is tartle graphics, which takes its name from its. precdrsdr, which hag .a
mechanical turtle that could be maneuvered on a large piece of drawing.

- paper._ Developed by Seyﬁgyr”Eépér;”é;LMIIi,tQEtJé:grabhiCS_has,gradqitea
to-a TV screen and its movements are controlled from a computer keyboard.

The_other half of LOGO is.a version of  the computer lagguage.l isp, whose-
‘main. utility is the manipulation of string data (word§§}. The combination
of these two capabilities makes LOGO a powerfirl languagd -suitable for young
children; adults; and evaryone in-between. LOGO dis available in one form
- Qr another of Texas Instruments; Apple, Atari; and Radio Shack computers.

L. % L6060 is often described as & interactive or yser-driven tanguage 4hat,

& .unl ike other computer languages, is not limited to a specific set of coii--
"’ mands. LOGO users combine primitives (commands) to write procedures (pro-
. grams), and these,procedures can then be used as if they themselves. were
‘. . ®rimitives to create. a limi¥less ndmper of procedires, each of which Func- . .
tions as a new computer comfand.. NS - N

A : “ A LOGO DEMONSTRATION

Y . - - M . S S, V"fl:

Let's begin the gemo with a 1gok at some of the simplest graphics.
primitives. First; I would like:to introduce you to, the turtle. . To meet

. the_ turtle, you simply type ST, whith Stands for showturtle. ' Ip LOGO the

" turtle is represented by a triangle in the center of the screen, . The

7 turtle has a heading and a direction.  To move the tuntle, yoai~s imply give

' the command forward (FD) or backward (BK) and spec ify the number of steps
you would 1ike the turtle to move. Typing FD 90 moves the turtie forwarg,
90 steps. To turn the turtle, give: the comnand left turn (LT) or.right
turn (RT) and_specifgffhe number of degrees'that you would 1ike the tartie.
to turn.® RT 90gorEphds the.turtle to turn 90 degrées to the right. r

1)

, . Using ‘these simp1e,cbhmaﬁds,wth1]Qiéﬁ”C5ﬁ,ﬁéké,ény,number,of,desi ns
“.: 'and shapes. For example, to draw a square; give. the command FD 60 followed
=" By RT,90 four_tximes.. ;THe primitive.REPEAT, which can be used whenever you .

~Want to repeat a procédure, sifplifies many procedures. For example; to
driw a, sguare using .the REPEAT procedure; simply. type REPEAT 4 [FD 60 RT -~ -
907 ; S ’ _

- L3

g
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Although the REPEAT procedure slmp1if1es the process of draw1ngua

square, glvin-rxhaz procedure a name (ln thlS case "S") simpllfles the %
-t , REPEAT 3 [FD 60 RT 90] . ) .
A Do N R S
: . END : : . - 7
. N

2

typing REPEAT 12 [S RT 30] gives us @ design WIth 12 squares each one. .
rotated 30 degrees to the right of the last.one. To simplify the creatlonvr

of thlS geometrlc shape, simply create a procedure called MS for many

. KEpEAT 12 f5 RT 30]

LOGO procedures can be execated in black and white or in any of six
colors_simply by telling the turtle_to change the backgrbugd_;o*br and the
pencolor: For: example, to create the "many squares" procedure in- blue

{color 5) on a white {color 1) background type

SETPC 5

CsgTBE 1 -t P oo P
: B e A A
_.MS - ;2€27’,' R f\ . i‘j//‘ "
N . / oy & 7 L ‘g

~ One of the special features of\(§6&Yigy 1ty to_combgge many
short procedures into longer procedures. For example _a procednre that 1.
have written; called Garden; use?® a _procedyre: called flower, which consists
of .two procedares_called bloom and stem: . ‘Another pro eaure~that i have
‘written, called PIC (for picture), Ts ma ade from a series of shorter - -
' pchedures called sun, lawn; house,‘and tree. . ;7. S
‘more qulckly if I provide them with
hem to move the turtle by typing single

rocédare called draw; which.allows' the
typing F to go forward 50 Steps; to go

Often young children learn L
single-key procedures_that enable
keys: I have taught the tortle
typlst to direct the turtle

:"backward 50 steps; R to turn 90 degrees to the right; L ta turn 9 degrees
to 'the left; C to clearscreen; apd E to end the procedure N

‘.

.- LOGO .can be used as a tutorial or as_computer- assisted lnstructlon _by
Using the Lisp capabilities, which are & 'bit more complicated than tortle
graphics but very powerful. These Ligh gapabilities, when.combined with
tartle graphics, make LOGO an extrem y powerfgl a:g useful computer

language ) y\ . : . oo : 11

ERIC

Aruitoxt provided by Eic:
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SECTION 5. /

COMPUTERS AS TOOL'S

INTRODUC TION

“Computers as Tools" highlights the use of computers to enhance the handi-

+ capped individual's interaction with the environment and methods of track-

ing these skills: The first article is a Justification for the use af.
computers with the physically handicapped. Burps delineates how computers
can be used to provide tools for handicapped childreni to enhance their
-ability. to learp and interact with their environment. A discussion of

alternative interface devices for the physically handicapped is provided,
reviewing a variety of homemade and comfiercidally available interfaces.

hand/tapped babies to use the computer for commun ication, environmental

~ o B T AT
ntj}hramann and_L'abm discuss'‘a pilqt research project tedching multiple=
rol, and environmental manipulation during their critical learning
Period. Young chjildren are-taught ta make cho ices that will result in an

environmental interaction. Preliminary research results are discussed:

___ Speech recognition by microcomputers and”sits instructional applicaf ions
for handicapped learners are discussed by Horn and Scott. They illostrate

",of different applications including environmental control. - They discuss

the research and development activities surr unding -the vo jce-based learn-

. ing system as well as 'the accompanying software.

_ Key factors in versatile communication prograns -£aF microcomputers
that utilize speech output are presented by Rushz .- These include-the
rieed for different methods for interacting with t

a versatile and easy to change vocabulary, and efficiencyijnimgsgage K
‘construction: and _output: A namber of examples are prov ided and a :

bibliography is, included. S
‘ s ' : LT a,

e computer; the need for -
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A.JUSTIFICATION FOR THE USE OF «%g :
COMPUTER-ASSISTED INSTRUCTION = R
WITH THE PHYSICALLY HANDICAPPED o v

“

~Monte B. Burns
- Shriné Schooil

Memph is, Teressee 38101 -

INTRODUC TION

With the passage of Publlc Law 92-142 in 1975 public school systems were

required to provide each.child in the United.States with an educatlon
appropriate to individual needs. Specifically, this law demanded a unique
curricylum; an_individual_educational plan (IEP) spec1f1ca1}y written_for

each handlcapped child, wh11e at the same time requiring that the child be

placed in the "least restrlctlve env1ronment " an gducatlonalfsettingff

where; as much as possible; the physically hand1capped student would be.
a11owed to! interact “with non- hand icapped peers. To encourage this,

~_ Section 604 of the 1aw provided for the use of technical aids and devices.

77777 Ihe financial lmpllcations of thls 1aw have been con51derab1e for

larger school systemsl and_almost_insurmountable for smaller_systems; both
have had to:hire spec1a1 educators; &apt curr.icula;.and initiate extensive

record- keeplng ac§1v1t1es. Educat10n of the physically handicapped.is __

extremely time-consuming on the part of both the teacher and the student:

Teachers- flﬂd themselves constantly waiting for feedback from nonoral
students. This 1nteractlon, whether handwritten or displayed in some

other fashion fe.g.; _typewriting; dlphabet lap. board; Bliss symbol board).

-can_extend_communication time, and as a result 1earn1ng time, to the point
_of fristration. for both teachers and students. Goeffrion and Bergeron
19773 descrlbed the problem as follows ; . -

Perhaps the most: unlversal _characteristic shared by handlcapped

individuals _is the_inability to communicate effectively through

corventional symbol systems. Various handicaps differaas to the

*locus of the communication breakdown. but once broken; the results
of a lack of commun ication are- very s1m11ar across handicaps.

_ The_ authors contlnued by lndicat{ng that the greatest visible.effect
was..a failure on the part of the handicapped individual to learn the system

used by "normal" people. This has frequently béen accompanied by loss of‘-

interest in-any activity that lnvolves communicat ion and interaction:

- Gearheart and Weisman (1976) felt that adapted_educational materials _

should be provided so that cerebral palsied students have every opportunjty
to survive:fn a regular classroom. ~ They cautioned teachers by saying;. “It
may take him considerably longer than the other {normal) students to

complete_an assignment because of. the motor.involvement; but he must be

» allowed to complete it 1ndependently,f {pp.83, 85). ., “

Meyen stated that "because of the varied educational needs of the

- physically disabled, qurricula must_ integrate. adaptive_techniques with a

variety of educational materjals;" (1982 LE 395) _The aothor continaed:
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adaptation of existing, materials to meet’ individuil needs. 1t mifel be “a +
rememgereq}thdt;,while on one hand the_dama§§'th;trhagwpﬁbdq¢edrﬁﬁelgVﬁrﬁrf ;%
physic¢al abrormalfty may also produce a'mental def iciency, it is als¢ quite

possible that physical disabilities are not accompanied by mental defi- .
ciency (Schwartz, 1975, p: 41); o : f«i e T
- .‘v .; /7 o . ‘_“- = N Sl
June 1975,-many.
ntal task--that .oP% e

..._To_summarize; since_ the passage of Pt -94-142

educatars have .been.confronted with an &lmost-fonumental

- educating a child with special needs; typically in_a classroom desigped *¢

] for\"normal" students: Although these special needs are not. impossible. to "
t  dealjwith, they generally regiire a disproportionately large amount of

.«,-5 T
Sl t
T

on_the part of both the_teacher; and the student. _Generally.the

hapd icapped student takes longer to communicate,. takes lopger to learn, and-
réquires.specially designed instructional materials’ ATl of this f
represents teacher time, which to adhinistratbrs means money. .As .-
indicated; however; this law also encouraged. the use of techrical aids afid.
devices.. -Technical aid in the form 0f computer assisted instruction may

be a viable solution to the problems inherent in educating the physically

handicapped.

COMPUTER-ASSISTED INSTRUCTION
Computer-assisted instruction (CAI) came into existence An the early. 1960s, o
probably-due to the increasing general availability of. mainframe computers;

to thelprogramied instruction Movement; which saw CAI as the perfect medium

in whigh to manifest Pressey's teaching mychine; and to Skinier's rein-
forceméht leariing.prirciples {Gleason, 1 1980; Burns & Bozeman;
1981; Grinstein & Yarmish, 1981; § : With the birth.of CAl
came CAI.research; with a majority of ing cdrried out by the -
universities and business interests, which could afford theéabundant main- 2
frame computgr resources necessary for € :

,,,,,, I at that: time: Byythe early “
. 1970s; however, ldifer public school systeiis had become compyterized,
‘resulting in increased CAI studjes at the primary and secondary levels .., .
{(Jamison; Suppes; & Wells; 1974). With the commercial availabi'  of the
first microcomputedd sin 1976 came an alternative to the expensi- _and

- frequently temperméntal, mainframe computers; which added impetus to, the -
-CAI.mdvement. Extrémely cost-effective microcomputer-based educational ~
systems can be afforded by almost any facility (Caldwell; 1980; McIsaac &
Baker, 1981; Watts; *1981; Stevens;_1981; Banel fuk & Wright, 1981; Cuavin B
Cavin; & Lagowski, 1980; Holmes, 1982; Mills & Stonier, 1982i55kjymé; . ;(\uﬁ:S
1982). ' AR
. v
e g - e R - S,
Although a variety of Meemingly benef ic ial instrict jonal features are .
inherent in CAI (CAI is self-paced and provides immediate feedback; it is
adaptive, and highly interactive) are undebated; five_ facets_of “the
effect iveness of CAI over '»at of traditional instruction (TI) hHave .
consistently been considerrd in the literature: (1) $tudent achievement;
(2) student attitudes. toward CAI' and subject matter; (3) student retention;
{4) cost; and (5) learning time. Each of these variables Has been studied -
repedatedly, often with confusSing and contradictory results.. Burns and ,

Bozeman {1981} described the resulting situation:

Computer-Ass isted us Traditional Instruction

o~ 1 .Various researchers have attenpted to narratively review the .
)//’ research. litrature in an attempt to formulate conclusions andjor~ 5
to establish a more broadly based case for CAl. These endeavors
- have resulted in conflicting and inconclusive findings. e -
When used as the sole instructional medin, the effectivepess of CAI &

in terms of student achievement has not _always been shown to e signi-_

&

ficantly better than TI (Dence; 1980; Edwards, Morton, Taylor] Weiss, &
. : ' & . ;

LR S
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. VanBusseldorp, 1975; Vinsonhaler & Bass, 1972; J%mason et al.; 1974);
However, Holmes (1982). whvie admitting to the > debatability of the CAl

effectiveness question indicated that a medimn with the versatility af

At the very least it must be admitted that a machine which can,
when reqguired; replace. traditional instruct ion without deléterious
effects on. Learning must dyrely be seen as an advantage for
ledrnerdWnho have limited access to-traditipnal modés of insgruc- )
tion, and perhaps those who do not respond well to those mq?g§§ i

s

”77Herbert”(1982) expressed simiiﬂr senfiments Repdrtjng on & stydyw o p
that produced no significant differences betweerm achievement. levels of. . -
students in .CAI and TI.situations, they-pointed eit other observed benefits
such as student-paced instr0c§gon reduction of paper work -for- jnstrg,tors.
and improved student attitude When used to- supp]ement rather than

- replace, TI, evidence strongly supported the effectiveness of TAPF

{Vinsonhaler & Bass, 1972; Edwards-et al., 1975 Chambers & Sprecher; 1980;

and Burns & Bozeman, 1981). ) s

~_ As pointed out by Ciement {1981); student attitudes toward CAI have -
.been found - to be almost consistently positive at an educuhionai levels.
Ciement indicated that this was probabiy dugrto five attriques of CAI:

) ¢

(a) self- paced (b) lack of embarassment when mistakes are made

{c)_immediate_feedback; (d) a general feeling that they learn

better.through. the computer system and_(e) ‘lack of sobjective
evaluations; the computer bases its evaiuations-gtrictiy on
student perfq;mance not on personai characteristics of a
student. | %=

ey £ ' N Toe .
[l - s : B,

v,

studént attitude toward the”use of _computers in 1earn-

B -indicating impre
L] *?ng Beﬁce (1980) i

a. rev1ew of i7 studies found evidence that students
$tudents without any .CAI experience. Magidson {1977); Herbert {1982}; -
: Cavin et al; (1980), and Holmes.(1982) ‘also mentioned?pOSitive stodent -
2. . attitudes toward CAl and Subject matter. Kulik, Kulik, and Cohen (1980).
in-considering the 11 relevant studies in their meta-analy:
- found a."small" différence ::E;avor of CAI in "course qua]it

to TI. 1In the seven studies

matterA'an €ven wmaller dif

énce was reported,‘a%:in

-.taught via €Al had .etention rates equjya]ent to; d
those students taught by FI. Dence (1980) agreed with
et al. (! 75), id a review of literature, mentioneq

relevant stidiegithe reverse. sx’ujtion was ev.ident:.
had higher rete
7.

Lon rates than students taught wilh Chl

5 7 ¢ . - b e -: ‘o R
; wCost of CAI . #d ’ - : o Yo et
'ns, ) 5 > Ve -, ’ .
-~ w The topic of cost has generaiiy been cons idered ~in terms of;. the. cost of -
microcomputer ~“supported. .vs_mini- _or mainframe compute supported CAI. .- =

~Lavin-et al. (1980), Caldwell (1980), and McIsaac and Haker (1981) pointed

+ out at microcomputers were much*mere . desirabie for CAl than mainframe
comphters and gave cost as a major factoF. ChamBers and Sprecher (1980) o, -

p = felt"that the microcomputer had- all/of c#bilities of the mini- . "

.* compater; plus_color; graphlcs, and _the gotentiai for aandio in3 and output;*
sbut at a much lower cost., The smallgr memghy capacity of’ i icrocomputers

+® was mentioned as a major b\s;fwantage, ho Bver. The. éuthors continued by
— . _ . . . S
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“«pfreqient mistakes,- comon ly experienced by physicaljly handicapped students, = ™~
© can be greatly peduced. . Lot ’ ‘ :

- ,";" A ””"77;._;:}:7 T %’v - .__’. ’ : « - - N ) )
Lomputers and -'tﬁ@hysgq1’1}’Handic@Eeﬁ°v PR 3 S s

-

ment fonfng, that with iass production and improved-technology the cost of ,‘g
Mmicrocomputers was expected to drop quick}y to the point of cost-effective. =
uses of CAI. . , . ; '
3

Sy« S B .
Reduction of tearning Time - ™~ i‘* : :

— = — e L .
m/is jﬁ,téhﬁé—§§ reduced student:3Watning time that CAL Has.its one seem-

. ingly {ndispatd

e benefits An abundance of authors (Kulik ¥t al:; 1980;
Kedrsiéy 'Hunter, & Seidel; 1983; Chambers & Sprecher; 1980; Detice. 1980;
Lewellen, 1971; Magidsong,]977; Edwards et al.,*1975' Gleason, 198%

"~ Jamison_et al:; 1974; BR‘A&‘B&@eanll%ljreported savings in stadents'
tiie-estimated from 30 to }50 percent.over that, of TI;; - .

.

o

A AT ANDVANDICAPPED LEARNERS

at least to some extent, delineated: its benefits, when used as a sup- o
Plemental.fem of instruction .are well documented;” as is its ability to:
reduce studeht learning time. ' The following authors. have expressed their &

1"rit'e'ré§.iti in -using CAI specif ically with the physically handicapped.. = * -,

Apparently; the effectiveness of CAL with nonhandicapped students has been,’

o

. oy . . - e M S - - S
+ - Thorkfldsen and Williams (1981); who described special education a5 afc
extrem®ly ““labor intensive educat fonal process," demanding .a C,ersiderableﬁt e

. amount of one-on-one, and small group interaction, felt that CAI may prgve . B
to be- an_economically feasible solutjon to.the heavy work load created By s ¢ f1;

P.L. 94-142; The fact that every child must receive an_appropriate educa-

tion in the’léast restricfive envirohment means that *teaching resources- . -
are stretched to the limit. - o - . RS

. - *

o CAI provides a satisfactory means of individualization gnd self<paced . -
instruct jon -t handicapped students. A number of authors {Jamison, .Suppes; ’

& Wells;71974; Clement, 1981; Carman & Kosberg;.1982;- Magidson; +1977; Coa
Lewellen, 1971) have stated:that CAI provides the most highly indiv.id- e
uatized jnteraction ®etween cufrici lum and student of any-available - -
--Jnstructional method. _Frustration; resulting from_slow progréss and . : .Y

: [y
) -~ ' ’

: Cos oo T e . A Sl e C=
MY (1976)sbeljeVes that thé computer may proyidf ‘a ‘solution to many of ;

~ the needs ofthe :physigakty hapdicappéd. Many of\ )@se-students use type-
writer;fs ather, than. papet, mnd-pencil because {t¥s\physically impossibite

to wrjlegby hand. Dodjng: a math problem on a typewriter, hawever, has its . -
. frust ans, -e.g., most mathematical comput at Meseare done frofé right to

Teft, and.most typewritendimove from left tdight—Mistakes are also a -
probtent. - Computers, on the wiher haed; can-be programmed to move from o .
o/left, and_computer erasures are made by pressing a key, If the - ﬁ“
ddent’can type eff iciently engyfgh. to make the mistake in the first place, |

they stugent’ can erase with a similgr @fforts S o

A 7T S
Paperyt, ajh"j:estimog&l;ojhe House Subcommittee on Science,and Tech- -

nology (97}, stated that der the dost physigally involved: person usuaily
has S

""" Ction with yppropriate electronic interface devices, it is .

rol over Sqme muscle. -Once_that control has been identified;
simple_ma't:§

to program a microcomputer to respond to the :

movegef¥esulting in the formation of a channelsof commanicaticns rom

.; #human to computer. This linking-of a.handicapped individual to a computer—e—w_ <
*7  were effitiently than simp phaving the per®on use a head-stick on a key-

board. may enable-a Handica ed person to interact effjciently enough to

become financially self-supporting: _When.a computer‘fg uskd in this

-
'

' ‘manner; Papert refers to it as an informational prosthesi

R ’ RV : R

i } : . i - AN ‘
o ““7} 2 - .
i .- N e T -
N, FITSR
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3%5? _Goldenberg_ (1979) described the potentia for computer aids to the
‘\Vphy51ca11y handicapped as follows:

. enr ich the exper igfices: and communication of certaﬁp handicapped sons
- that ac¢tivities and learning that were prev1ously thought 1mpossib1e for
- them become youting and easy: (p: 5)

The computer provides flexible technoipgy that ‘can so thorouglly. -”f .

’ Goldenberg described the handicapped_child_as _being at_a dec1ded dis-

A . hpie L e _taiiyg it

advantage when the child "most_mediate interaction with the wowld throogh
coordlnated motor actlvity " Thg author pointed: out; hdwever ‘that . w1th

comman icate quite adequately. In add1t1on, hand1capped students ®who are
exposed to the immediate feedback and experimentation permjttgg7w1th o

computers and appropriate software experience a "striking change" in. their

agtonomy (Goldenberg, 1979, pp ‘?2 24) . To sunmarize, Go]de erg (1979)
states: . : ‘ ' . 5\‘ i

. R J

thmy view; 1?,35 the child's abnormal experlencés ‘of the 3d Le

his lack of easy, fluent communication and casual play)«ﬂmre than: h1s

_abnarmal behavior_(e:g:; his.ipability to speak write or. walk) that", &
:ha5' caps the child. (pp %P 31) ’ I .

*= - The computer can pr0v1de a ‘more, normal iﬁterface between. the abnormal
; student and his environment. . i?

’ s
: rocomputers were essential to the

- Vaoderhelden (1981) felt that i es

< ,prOperieducatlgdiQf the_handicapped. " He stated that the "manipulation and
. . exploration important to dev&lopment may-be impossible” without them;

Uslng microcomputers with spec1a11y devised and individualized electronlc

. ﬁéerfaCe devices might prov1de g means. of man-ipulating obzects on_a
*Y(ﬂi eeh or in real space. In addition, Vanderheiden pointed ogut a moﬁ )
direct educational Weed that can ‘be met by use of CAI: Almost by defini-
~7710n;3the handlcapped experience a slow rate of coordinated meahlngful o

Physical, at ity. Thls,neces51tates exterided time for most educational
B ,"- rexample,+ in atypical classroom discussion; the - haﬁditapbéd
v d now the;corréct .answer, but conveying the answer tothe
v may of ten- prove to be® t00 time-consuming for all jnvolved. In
ORE B uch _common educat ional act1v1t1es as_diagramming sentences;

WOrk1ng a¥set of . practice, maﬂgg*oblems, opptMriting. a paragraph would. be
en

) such mohumental tdsks that ev he most deditated handicapped studert D
S becomes frustrated./—AS Vande rﬂe1den stated: 5 ] -
Ry 2 - - . ﬁ

. Sfﬁ;e %o see, reaﬁ %id wrlte, take notes, arid do; lndependent

e neg?ssary capabilities for receiving an §gucat1on within our

’ > i Y

,vig correnfl system, the severely physically hand1capp 1 [Vldu&] who lacks -
5‘ : them fsgat an exreme dlsad\)‘gntage . G.os . ‘E /

>

- ;

Apptoprlate cdﬁrseware, coupled with. the general tende CAl to
GE“ reduce TEarnlng time, has the combined potential to_ so?Vefm@nyiifoblems -
ng experlenced by ysicallythandlc, ed student9 and the1r teathers.r,’ « - '

It iy agas
L debated,; #M¥

- éttembtiﬁg:ro educ atewa spec1a1 needs _chy{\d
- inexpens iveXdghen compared to. its_humad: coun -rpart
T~ éxtrembly effective in térms of student achievement ..

. h to ieet .the needs of eyen .the most severely phyr \ % :
\,student and jt™s infinitel¥ tient. The major® strength h'CAI however,
that. of reduqﬂng'learn1ng t imd - meshes, precisely with the midor weakness N
"""" xt@ﬂded 1earn1ng time. 2 o . X

= “the handicap pﬁd student _
“ED#229909 \ : ey ; v . )
7 - ‘ }75 ;r, . : s,
: - 4 .

|
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Burns; P K:; &

'Bn‘zeman W. €y mputer asswted l”StY‘UCtIOYl and -’ \‘)
mathematlc ac leVement there -a relations lp? Educatlonal
¥ ,7Technolo ,01981; 21(10); 32--39 ’ =

™ 1dwe : u:deT'ne N
materlals for UMW with micr

77777777777 omputer technology Educat ional Tech-

) nole 1980, 20(]0) 7--12 . :

Cavin, Sq, Cavm E. 0., & Lagowskv +J. J. The use of microc
colege teachlng Educatlona Technologya .1980,; 20(5);

Chambers; 3. A:; & Spr'.ec er,” J. omputer dssisted instru
current trends and cr it ical ic' s, Communicat ions of the A M* l980

N\ 23(6), 332--382, = -

Clement; F: J:. affective conSIderatlons in computer-based educal‘.ion
CEducat ional -Technology, 1981, 21(5), 28--32.

w
' Dane'lluE (Cos TWright AL Instru—flona] uses of mlcrocompyters I/ ﬁ

<

WEducatlo Canada, Falk 1981, pp. 4=211.

- warweflnin the' role of CAI: A review* Educatlonal /
= ,gg(elq_.;; 50--54. o o o
Co Se, ‘Taylorg S:&t _Weiss; M., & VanDusseldd’f’p, Ry, ‘Howy,, a o«
’ e : ? re i r eérch .Educat eagership :
'é:"' v . : ?‘ j’e 3 .
T T ¥ 3PS D \]Inltlal reading tHrough computer oy
.l *ﬁ A imy .presented at T
. ,, -.‘ Tpa; ;RESRarch Association, 1977, New York. QERIC Bocument )

138 929) -
rs in educatlon The stat.e of the afrt. :
: 1 Te 0gy,” 1981, 21(3); 7--17,_ " T
' Gold nberg,,E.F. Spec}aT technology fouec1al children: Baltimorez N
- i University™Park Press, 1979 ‘«.- F
i4 ;Lo S., & Yarrnlsh “R. J. The computer in e catlon Mgth and
t Educatlonal Horlzons, summer 1981; pp.7158%2164. >
i ed, instriction aﬁEqual may be better

-1982, pp\ 31--33. .
uﬂy}qith the_phys ica
ersity of Manitoba; 1976

A dlSCuSSlD .
Educatlo ial " Y

E’Aunuaﬁ Meeting of the Amer ican i Z
P
&

-l

some of the : N
oG%;A982, 23(9), i

b®puter- -assisted 1
ould-;la impf

-

7"’, P.’; & We l%s;{S. Fhe effecj:‘” R S.S, I alternatlve o

" i Azsurvey, Rev-iew of Xdicayibha arch, 1973,
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teach meta-analysis B fjndlngs .Re¥ iew #
Pp. 525--544. S
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*Mag idst - M Or timges CAI ls nci Q&QUmanlzing Audlovlsual

aged lnstrt@jonhsyst:em . _.ﬁz’,,,,,',
ational Tehcnblog_y, 4 o=

lmplement at jon {dn” a
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chwartz, 1. L. Thegexeegtioﬁal4#anrggA ppumep Belmont CA: Wadsworth
" publishing Co.; T975; pp. 4T--48.

) Skyrme D, J. The evolution of graphics i CAL: Computers & Education .
To 1982, 6, 13--24. T i
v N Ste]nberg. E R: Review of student control 1n computer -assisted - ¢

. 3 , 1977,.3, 84--90
curricuTum and careful pTanning. Educat fonal

m\‘ﬁ*

Stevens; D. J, Compuffrs

- Technolog¥; 1981,421(11) :21--24: ¥ B
- ThorkiTdsen,- & WitTams, J.t Hand1capped and spec1al edﬁfgt?oh' In. ¢u
o Top1cs Computer Education for Elementary and Secondary Schools, Now
York:; The Association for Computing Machinery; T981T. IR
Vanderhelden G. C. Practical appligatiohs of m1crocomﬂuters to aid the
»“’”. handlcapped Computer; January 1981, pp. 54--61, -
o “Vinsonhaler, J. & Bass, R; A summary of ten major: studies_of CAI drill &

~atith practlce Educational Technology, 1972, 12(7), 29--32.
_ Watts, N? .A dozen uses for the computer in educ—flon Educatlonal

; . Technology, 1981, 21(10), 18--22. , e
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~ In _onder to 'meét the. negds ,Qf. students having

WAie
CAPPED -

Monte.Burns
shrine School. =~
Memphis; Tennessee 38101

tions, a variety of interface devices a

ed and.developed by the staff_at the Sh

i techniques have been
~1ne’ School in Meifiphis.

Timi

. i]pi Ten S
M -
A % 3N

. b '

o INTERFACE DEVIGES &
' e TR A of
7T71'me.Delay Keyboar: ‘a}&._ ;‘ {1 N

-

| a sing1e,ghaf;cpgr,aﬁ41;héﬁfhéyj@§,%gg,chputgi,wa1t a _pred¥lected _amount:
of .time before that charact®,is actwally.accepted as input. _Ong feature
“of .the Apple .II computer isa§-KByboard strobe that goes highahen any key

. is pressed. Once.a key is presded; the appropriate character is displayed,

A and control i3'shifted to a timing loop. This loop also polls the keyboard

strobe su that, "if another key is’ pressed before tifme: ﬁ}uﬁ;,tha displayed
" gharactér can be replaced by the new charagter. The-timfngMoof is then
reiniyial izéd and sabsequently’reentered. If the timing:loop. ts not _
ghupted,, a'tope sounds, and tri%ibijtér loop prepares to receive the
‘gharatter. _}‘ '*-‘j" " el W ;\7‘; R L

S . . N L
.. This techniqie reduces frustratdon experienced by stpdents
“the correct answer but who_‘freq'uengly press the wpal

:"who _
some physical problem.

now

e

e S o S
-« Disadvantages. If not.needed, the extended time jrequired for input using
: TﬁTE"fEEﬁﬁ%Eﬁ; can be frastnating. S

- . ' ;

i Kezguand R EI . _ I)
T ey s . o . _
’ o T e B S P —_
-, This_deud#t ¥blows -the user tos,rest”a hand(or
S & one f1Mer." Jo activate keysy the §ser must
ofgppinter) through the appropriate hole and de
also\made for usjagythe shift and control ‘key€l
Twp; 513, Shrege ) X 0

b 10, 33676. 110. Alse available soop from
P -, COPH-Z, 2030 ng Park; th no1%y. 60618. Price: agprbit:
] Mately $25:) . Tl - ST :

dvantages. (Advantages and disadvantages- T'is
2 Vis device appears to work as advertise

Disadvantages. The cost seéms somewhat hig?; In addition, when rounted
on the keyboard, the dev ice’' may tend to blofk the view of the user so that
. symbols on: the keys can not be $een. Some difficolty is encountered while

< »installing or removing the device; although this,is not a major barrier,
. j'jt"coul}'i pose a problem fgr the exact poj

9

n/_' p’

[4

sty

‘ﬂ\
. ‘Xk‘
L}
e

Hor the P-R version
oo~ L ;
N e .

Y

broad range of physical «
Several of %hese; along with a brief description and perceived advantages
disadvantageS of each, folNw. ' : FEAE gl

E i I ’ B SRV

a

A

Mnis is a software routing that provides thie user with the ggptibﬁ,bf,;tyﬁiﬁg

| key due to -

ation for Qh6r\t"‘iﬁtfﬁa’sidesigned¢ Ce
© 77 . . ‘ .
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&7 The Magic kéyﬁ'oa?a . .

-
Ihlsfdevme is_a small circuit board {(with four, Chl
socket on - the Apple motherboard which norma,lly .take
keyboard. Ihe: Keyboard cable in :

. board. Nlth this’ device the u
. board Wlth keys in their noyma
¢ . several alternate arrtangef
,”a?le are .two formats: dés i

e

se two formats - (fne for

Nt

themost common ly- used- | :"

: ically deSIgned to Bllow jé&‘il‘f”
Wfided, as are stickers for

- Several' numewijc keypad f mats:

" -, to place on the keys Indidating -their alternate functiens. 7oyr§¢ { 75
. ‘also made for acquiring_cus lgned formats for specif s" '
(Sm;thern California Researchﬁ Box 2231, Go]eta Cf] lforma 93118. .
Cost: $90ig) : - k s '
a‘ B n
Advantages: ThlS dev1ce is approprlate for’ those students with Hmlteit r
arm and hand movement. Any modified keyboard can be changed back to the.«
.tandard Apple w1th a single switch: . : Lt p*..
v \, :
= Disadvantag es.. This device requires_slight modification to _the ex1§t1ng \
’ . Apple moEﬁerSoSrd whlch may discourage some users; = “xi
: N g B k
\ Presfax 100 Touch Key Pad \ ,f

It “? ThlS ylce ConSlStS of a IU by 10 mg;rlgfoffﬂut} inch- sguare- switches
PR 3' mount fonfa thin board. Interface to the compater.is achieved by a
T ribb cable that connects to the Apple's game input and output socket.
B 1 addltlon.,“,a disk of Boftware useful in demonstrating and calibrating.
.~ % tge keyboa™i“is included. *The board's driver is & machine larnguage routme
- that, wyen a key is pressed, produces a tone-and returnsf;befngmber of the
E ’ key;, as well as’ its «x and Y toordinates. _In operahlon the board. Joos
norma]]y cgvered with a- paper overlay: that assigns va]ues to the. keysy{

Software must Be $pecific to the overlays. Fgr exainp1el if_key_ numbe

B is pressed this 1nforrﬂ}t10n isepassed to the ogram by the machin s
‘¢ language drivar roatine.: It s up to the ma in b im to decide whether
Lo % thHe key pressed’ represented a .number, e er; or picture on the overlay
{L _,and_to make the appropriate responseA,,,,( ter Data Serv1ce5' Box 696;
¥ & Route ,22€fmnhe?st New Hampshire, 3031. COst: $§95.)

v Advan ages. Ihe large ke*s encourage easy access and dre activated by

. lg it pressuref 'Tﬁ" [ 1ce is extremely adaptab]qﬁgn terms of _ presehf:a—

{ ¢y level. It s re1at1ve1y igexpens ive and probably
nded keyboirds o

. N
The Presfax 100 must . Iye "recahbrated" perlodJcaHy, and
be des‘gneq Spec*rflcaily for this device, even f'r spec1

<I/§ jﬁhes
_ .The: Apple‘iofm
_,_\jﬁ\output sockey/

r sug
“There dre & varle of the,sw1tches

‘The "pihg-pofg"gqswitches demonstrated, Axe momentary ally.opemn)
oy swhtches construéted by the Un&ng Tennessee Reghadyilitation. i
’ _ Englneermg Ceniter, The Brow kle Switech {from Trace/Reséarch andN it

DeVe]ogme t- Centex for'ihe Severely Commuricatively Han lcapped University
of gt, cﬁm i 14 Waisman Cenyer; 1500.Highland Avenue, Madison,
isgessentially a-reed-switch that cl

‘ nkled brow.. SWItChES%
Yle-switch: f'ormat.‘a

Es’

N
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Single switch. Typically, when a singleiswjtchfisigsed, 1ine of words.
etters, or nupbers by which a pointer passes; is displayed. When the o,
pointer indicafes the appropriate letter gr. word, the switch 1s depressed _
by the user. \e software "knows" which’ wor:’ir letter was being indicated

and acts accord'ngly. In a more complex.$itugtion a matrix of words, .
lTetters; or_numbers is presented in the imit play. The pointer_is
progﬂammed first to gpve down; pointing at ea€h.'suécessive row until a
switch_is pressgd:. -A® this point the point ¥ moves dcross the selected *

_row gatil thé desired.column is reached, at é; h:time the switch js again
depressed .This_method ©f ingit provides for Warger choice of items.

"with by a slight increase in input time. ~
MUltigJé sWItCHes Usually with thts 1nput#ﬁ§ﬁe some form of multiple-
choice probTem is presented, and ¥he student hits the left switch, for
example, to indicate the left-most choice or the: ~ight switch to indicate
they right-most choice. ) w7

Advantg?gg; Switches are easy to build and use;\and are usually quite
adaptable to a stpdent's physical llmitations. ey are relatively

Disadvant es.rﬁ pp mputer is designed t"i
P and Eﬁis %gy not¥prove in some applicatio,

_Etical Strip Printer N

Yoport three switches,

The bbtitéi strip printer (0SP) was designed as a communication device for
individuals with little physical gontrol other than in the head and neck )

regions. A sensor attaches to the user's head and is. pointgd to’ the QSP

in_ordér to “type" a message on a paper strip. The OSP alss features an

P .
. %' “interface port t irough which it can be attached to the Applé computer = _ "1
LN through a serial interface cand : When_so conf igured; the. Apple interprets
FS7' characters typed on the OSP as originating on, its own Reyboard

w (Prentke--Ranich) i

ThJs dev1ce provides an eff¥cient 1nterface meé?gd %or users if
@11y involved but who are mentally pable of.
using the input potential t Hat a full keyboi;d of §ers.. ' T
R . ~ . : %
ges’.” Softwa[e must{sUbbbit the dev ice. Because most com- - . .
merc1a y available software- packages _are. read-pre ted, aiterations”

?ﬂd pose problems: Some commands (GET in App1éss¥t, for -exam

permitted; as is the simultaneous use o¥ two keys (e g 5 €O

' . CONCLUSION L

5y

Tft is he hOpe of the staff at the Shrifie Sﬁhooi tbat material

wwhile By no.mean® exhaustive of .the topic; will at least shrve
springboard for further exp oration agd creativity\ Ehe -ared’ of
iVE ageensive a ternate integface device or the physically

; ‘ é_// /N—,\\V}, ‘ L
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. CRITICAL LEARNING: o '
~ MULTIPLY HANDICAPPED BABIES GET ON-LINE ’ ‘ -

L. -
v
TG Drge Masont Um"erSIty — - e -
Department. of Education 5 (’\ . L .
‘ 44004tn ivers ity-Brive __ - > L . e
— Falrl’.al(, virginia 2203(1 o ) /] - e

. - .- * v

‘sr . . . 4,-‘-\ ' ;‘ : -
S INTRODU%TLON EARLY LEARNING AND COMPUTERS '

SeveFely phyﬁlcally handicapged lnfantsfgngftogglerjs are; -vs" pYZV AR
motorically MTimited jn the amount of: interaction that they .
thelnenvwopment 1his fiay 1{Mit their learning, causing secomPary
hdndicaps and thué creating an evén more l‘bandjcﬁpped individual: _This .
% cycle. can: posstbly be. broken by. using a»microéomput ? t;o rey'tore Some . .. L
v Dl . D

5 .
The early years are v tally 1mp0rtant for conceptual and l-anguage

development. Kephart states thdt ®11 _knowledge is built on the infant's ,
motor exper iment 4t jon--on_ the wor 1d around him (Goldenberg}: 1979). Wighout _
that_motor informat:iion the child is unable ta attach mieaning to his world:
Similarly Piaget states that "knowledge is _derived from action . _." i

(Goldenberg, 1979, p,41). These individuals are joined by many others in  ~
.- rec1ti'ng’ the importaf 'of early fiotor ‘dctions and environmental manipula- . -

[

nmowledge bases. . Ruder,; Bricker, and Ruder {1975) show
: hat Bruner, Piaget, ard Inhelder reach the..same’ conclusion. iy reference
to languagé: developmentY Langfuge js a symbol” system and thg child must
ﬁnowa how tq ganlpulate symbols Nefore language fs possible.. To achie¥e
.:Symbollzat‘ion manlpulatl' of 't e\,bbj tE that these symbols repregs
necessary. : ] ; .~ )
4 LS . 8 ) \ ¢ Ry ol L (e
;¥ The guestion is raised by Goldenberg~qs to the level. - .
tion necessary to ebtaimm l% _sensor jmotor; 1 ('IQQ; €y
points out that_some sevrely motorically’ ‘han Individials R
high levels QognitlvejevelOpment, and suggests’ that activescontrol .

.. over the envkonment Tay not be necessary but that these individuals gré ’

% eiving feedback from their surroundifigs in/gome other

I the possmllmf "remote control" ma pul tion as an adequadte, Y

tatlon method for conc tudl development AL ; . f\.
(NI o .

tion the en.vﬂi'onmerlt creates a égcond hanty cap‘fon)
a ehild ,because it does npt allow the. normal experiences needed for ., = . .
acqulring information (Go g, 1979).. If -these secondary, krarid icaps . b
gaybe prevented,~Sntervent iop _should beg¥n_at -an early age to take - R
antage of critical -learning periods. .The prevention of _ lagsin confd _

", e in'abﬂ/tx, tp a

‘., ceptiatl eve topment will facilitate lmqlézage development; providing a good
" baSe on W .to.huild: The-microcomput 3d the ,related technology ¢an

3= be utlllzed 1n _thjs preventién ppocess. - It can provide’ajreliablg'means .
‘ % ré as nonhandj- ¢

fop _an infant t control and manfpula tlie world and exp
gsapped ch ildren-dq (Vandenhmdén, 198 ) £ .

_ _ N .
o i §+ \f”“
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“Technology For Learning . L

'
]

- ~-The ability to interact with one's environment is probably essent ial tg =\ Sl
- ‘the learning process: “Although the process of vicarious learning has been™ "X
published in the research literature (Bandura, 1963), to asse¢t learniig,
it is necessary for an interactive behavior to occur on th@.ipa”rt of",the

-based technology is providing the means to maximize - .- .o
to interact with their environment (d.e., respond to or -
ble action) as well as provide a means to evaluate . -
consistency and accuracy of those interactions, even’

Microcomput

AR 1

ignificant to the observer. There are three areags

i techj can_significatly affect learning by enhancing enviroh-
mental intera of the child: Gommun ication, environmental-control;
and ehv.ironmen¥al manic.ilation. These three "dopains® must be woven
together in order to equip teachers and parents with the meads to "teach"

these children'to function at their fillest potential.
Commur ication. Communication can be considered one of the mds’;tﬁp,ésijcﬂ'fgkﬁis

of environmental interactiof. Typically it begins within the first year

_0f life for handjcapped and nonhandicapped. individuals. Defining com-
L'municat ion as the_transmitting of a messagé with two fecessary components:

the intention of the sender to transmit and a receiver who intends to
receive and understand that message (Bryen;’1982); the nonhand fcapped

child soon has an advantage in the ability ¥o learn verbdl language; the
‘most eff-icient .mode of communication. Many hand icapped\children .are
. delayed in their ability to learn verbal Yanguage. and some-pevér learn it
*at_all.. Additidnally; ability to .interatt nonverbally §dyJbe severely =%
¢ efficiently ang.rdhid i T
ntatjon,with the' gavironment. PP

. limited; -The inability to comnynitat
-Setbacks in learning, ihﬁibi;irfg,expe%)m €
The technology is available to give .individuals effisient Modes of com- = -
manfcat ion that do not rely on verbal abilities: Thus, -a. nonverbal child .
can communicate_fand_thus interact with .the environment) through auditory

: - *means (including voice :synthasis)}- phys ical movements; and symbols -

: .(pictures or words). . = - - - y

Al

““Enyironment%1 control. _The category of environmental interactipmw includes -
-“the physical mahipulation of the enVironment, such.as the tyrning on and .
off bf electrical toys. and appliances.-' Children-with 1imited motor A

_on these life experiences and often must depend on
the tasks for them. Again, the techitology is available
‘that ~lost independeiice. Inexpensive. home controlYers .
Tl B . 3jle for adwlt gonsumers: Remote control or program
tL Nttt es_cal *electr ig& 1y§regulate sych ghingss as heat, figrglar..
T - ) ¢ maching,” and-house 11ighfling.= These same de vjces;,_
ughtful programming; can,a%]l'ow. the you capped” ,
ntrol of such. developmenta®ly- approp /tu

¥ appropr iath

0; and operating electrital and battery-oger4

< on_the TV or radi
AR .

’

A A S S St - . -

. _ Environmental mantpulating: The Zategoryrjg which da
 are -avgTlable for envirofimental manipulation ¥ robot:
',ihglé,bﬂf,,iiiﬂltjpig functions includ ingJcommunicat it

r, phys icat méﬂ'fulapibh of he gn@ironmegt robag 1} -4
) 'taht,,ﬁﬁa,/gp,é@it,,@f;, ’gibbot - A rgbot Vngﬂ becogﬁggﬁion V;‘\
L J\P%y .extending the“child's ‘actessible envirohmenta®a r B
with le, moTtidirectional arm that witl allove! chil@ to man §§

N QbJpcts wikhingthe ‘anv irompent. As_technology; improves; the c abil 4
forypre fdTng medn ing ¢ ,“Fppropriate; and Cbzitﬁ],!'edfgbéhjéhte's for. v§

. 'hand;icapp‘ed children through rbb’igité_m” “int i?@ﬁse fo& . -

™~ a L me B - R - i \ . Y .
S Voo Lo LN L

-

-:’J-‘ |

.
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Campbgzg; BricRer and Esposito voice a number of concerns 1n usi"gztEch- .
> »Tw nology with. severe]y hand icapped individuals (1280) First.are the con-.
¥a-. 7+ cerns about using technology as an end rather than a means to- highei level
.:% - development. The use of the computer to provide enviropmental control for

‘the_purpose. of byilding a_conceptual information base surely minjmiﬁes

W
A

~ that concern;_as long.as efforts to direct that learning are systematic
; and individuglly fionitored, A sécond concern. 1QV61V§§ find%ng méanlngful,

‘motivatirng; and nelevant consequences that will take controf of" the
behdvior. Many . qgungﬁand severely handicapped individuals haveflearned to
be helpless, and findfng consequences strong enough W overcome -that -
behayior; ‘while §till. avoiding satiation and extinction; is a real .
chal]enge ~ This: challenge is shdred-by all eddtators of the severely
handicapped whether us'ing microcomputers or not.:;The_ fleX1b1lity of _the

. computer.can help meet that challenge. & -third problem is the lack of

® ability to generalize <ki11s that have been téught in fixed or contrived
situations. Again a systematic .plan for bri glng the technology into the

classroom and home is necessary.

:
¥ _

. _An addittonal ‘concern (Campbell et al. iQQU’,TSFthét tf’iaEéﬁ}x?uﬁé- MR
tioning ipr the primary cifcolar reaction stage f cognitivé development, ¥
will be ynable to generalize; repetltlonfof new experiences is_for_the

sole pur ose of reproduc1ng the same _exper ie ce. During this stage; how- - o
ariations in schemes are- develope new stimuli, Schemes become ﬂé
coordindgted as functlonal relat1onsh1ps are tealized, and perceptual b

recognition is, achleved throogh the repetition of actions (Philips; ]975) .Sg

-These stage characteristics do not rule out the wse of computers, but sug
vylidresearch. area of 1ook‘ing at_specif & cogmtwe levels and
their affect on computer interactions, . Brinker .and Lewis (1982)-have used
micyocomputers to demonstratg that handicapped infants (CA 3 -to™a months
and MA 2 to 5 mos X} can learn cause- effect re]at1onsh1ps. o

SO

: ) ; j,-f © . PILOT RESEARCH . f ‘

o

DESCY‘JJt‘Ionjbf the- ﬁvp’,, ;t'io'n' : : -

~ A

TWO phases of a pllggk earch prOJect have been condudted us1ng students '., e -
from a county_heal af-a ) o

by--ajponexclus ion g2
- TS "'on m11d1y'handv
from birth throtigh 30
System. Thg -initi 3
&}months -and onhagdlcapp- 3

= to 27 months (Behrmann & E;hm,:l982)

e ';'u:dﬂtlgly hand1capped ¥es range :;
i ‘?rqﬂe they entér the pub¥dc School. o
Aive studerds;. three wére 11 tb. KEEECEE

_ The second® phase; not yet complete - is_looking at’ oldér gandjggppegf ;
- ch1]dren.,The sub;ects were . segected ause theyswill soon méve-into the
t be 'nd1dates -for further research. | >
- These sgeond-phase subEetfs can be' - mildly a 3
mu1t1p1y hand1capped R

-

:)f 3: \Fj', ) v 71'7 o

Type ' N"‘T\almmce _

rious custom-ma as inp

switches as inpot _
e only reddily available commergial \
he program_.at_ other facilities.> c & )

it an be custom—made or cammerc1a11y




, ) . RS N . 3&,f -
é:gzgggqggiqﬁgggtgggﬁ‘gg,Té ghing Computerized govironmental I[nteractions
- S I e R e
™e second pliase of the.pilot research projec
(motor; language, and cdgnitive developmental

pines the parameters

evelopn .. for_using. the micro-
computer to-establish cauge-effect relationshi

sh ¢ :{ The entire project
looks at eight levels of use, ranging. from the esfab ishment of a cause-
effect relationship to the use of 3 ménu-driven pfogfam for initiating
environmental interactions. Software is developdd to fit individual needs.
Objectives, response cues; screen diagram, and mpasured variables for each ®
level are shown in Table 1; : . ’ i
.. At level 1, the objectives are to gssess the rieeds of the individual
4§ij]d regarding what type of switchtOEtry,based on the child's available
- rasponse repetoire, and what program aliaptat ions are.required for visual
or hearing _impairments. Objectives at level 2 are aimed at teaching the
child to activate the switch that allows the making of chofces arong items -
displayed on a computer screen: It is important, . that the child understand
the cause-effect relationship between switch and choice. &n_ levels 3 _
throagh 6, the child is required to use_the switch to actuilly choose a.
toy or a kind of food from several displayed en the screen. The
- on the screen is gradually mggéﬁﬁ?ﬁéﬂ&ﬁbiéhous which_allows fgjg
""""" ary -deve lopment . There is;
increase in the number of pictures or opfions presented as’
' Proceeds from level three throiugh level 8T The end result . i - -
system of categorizing choices that_facilitates cominicat forh bf Apecific s . <
responses or choices {levels 7 and .8). Table 1 relates the respefise cue - e
or the command given to the child-'at each level. The format of the =
computer screen is also shown o illustrate the amount of informat ion given
to the child at each level.” The column labeled variables simply lists the ,
kind of information the program is collecting for further analysis. )
i a. Y - .

.

o _Two kihds pf feedback are given to the child when the.switch is T ox
' activated. [evel 2 replies to the child's response by immediately dis-
© playing a fun,; rewarding picture”@ith”éﬁgéUditqry,reSponse. tevels 4 to 6
,Use that same response reward .when the child chposes the correct pictire.
‘These rewards are randonly -generated tg avoid satiation. In levels.3, 7.;
and 8 the computer r&Wards thé,;hi]gﬁ@jthf@,djrgcggac;ioh;,i;e;;,1t turns

on or activates. the object of the choice for a_short period, .Thesethaie 8

[; Tlevels utjlize the concept of“the child directly conttolling environmerf .
'If;'“.‘;'- ;ﬁ;‘!‘,. . ‘A

. PRELIMINARY RESULTS -~ »

] \j‘

v .

concept of thoice) have been.zimplementad to date .withl 10 infants ar¥d:
: wL S ) Loy T

" The. first three igveis of thé‘broject'Cassessmenf:;iéUSE_effect, andl .
“toddigrs. , N
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. - ABLE 1
Eenvs RESPONSE éiji;' -+ SCREEN DIAGRAM VARIABLES -
.

3 establish volce, _ response tl
cause/effect ‘‘press.the . average tim
relationship switch”

[
gl

3 .teachconcept ° teacher asks . monitorre-
of making . “which do you sponse times |,
cholces i want+4o play frequency of

S wigho" cholces
-
s
,,,,,,,,,,,,,,,,,,, response time § .
. Qoptlons of . “find no. correct > -
. *xbstractpl * pletare” : _
~tires s‘ . plus visual cue .. K
= ) : - - ) R a—
,,,,, R S 1 [ P

.? f‘g,sereﬂ Bﬂw ) ypicg}teacherf'i - résponse time
-2 options of “find . 6. cobbect .
abstract plc- . picture’’, ~ 7 V

. tures : — '
i

response time |-

6 - select between

. 4 options of “ﬂiqd” S ‘' no; correct 4
abstract ple- Picture"” - :
tures F SO s
'y
- T &5 2
Py ‘ B AT e

‘7 select between ‘Teaeher asks "~ © - ; response time’

; 4optionsof “‘What do yon ! fredtien¥y of
environmental wanttodo?” \\ Pesponses
‘controls - : N
select Betweeﬂ teacher asks. monaltor re- B
. 2 maln cate- . “whatdoyou  __ sponse timey’
“ gories tofind i wanttodo?” % frequency of *
' . Hew ‘pages’ 3:3 ~ responses :

- -, cholces
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Level 2 results ave shown in Table ? and 3. The 10 subjects svaluated on
thin tevel can clearly be divided iiito two groups. Table 2 represents a
group of children whose Farly Learning Accomplishmert Profile {ELAP) scores

indicate functioning leviels from 55 percent to 77 .percent of their chron-
ological age.  These children in generd] are more mildly handicapped and
dble to pertorm_the Jevel 2 task without assistaiice {(i.e., minimal
positioning- andydaftive equipineiit). Table 3 represents_a lower function-
ing yroap: Their ELAP scores are_signif icantsly lower; showing funct jonirig
Tevels from 6 percent to 15 percent of their chronolugical age. In
qeneral; the children in figure 2 were multihandicapped; including severely
motoricdlly handicdpped and Sensory impaired. They required a great deal
of tedaching and assistance (positioning and adaptive equipment, prompting)
to perform the task at this level.

_0f the five mildly handicapped children represented in Table 2, two of

them met a criter fon of wesponding in 5 seconds or less: 80 percent of the

time, over three or four sessions. Two other children are close to that
eriterion_but are showing a deterioration of response time. :The fifth

child, although never close to criterion, shows this same deteriorat ion of
response.  In all cases the researchers immediately noted that the five
children in Figure 1 dpparently understood the task; but with the last
three children interést was lost and other aspects of the.testing environ-
ment became more attractive (e.g.; knobs on the TV, Other people present).
It was concloded that if the progran were more iiighly motivating; they too
would redch criterion rapidly. .

The five multitiandicapped children represented on Tabie 3 depict
clearty different results, The two that reached criterion were. the first
two sdbjects and took part in the initial pilot work. Their scores are
comparable to the others because the computer program and testing. situa-
tions werc essentially the same. However; no ELAP scores were collected
for them. Their level 2 results are similar to those of the more mildly
handicapped children in Table 2. However; each of these two subjects were
severely limited due to their.maltiple handigaps. The other three children
have not yet come close to criterion. Subjectively, the researchers have
noted that on most_trials_the subjects appear to make an effort and show

an understanding_ of the. task; but are.urable to perform to criterion., .
This raises questiors anUt.expgcgédwlégéjsfgf7performance,ang resporise
times that are realistic for severely multihandicapped children.. It also
brings into question how well .level 1 assessment ,addresses optimal po%i-
tioning, switch selection, and program adaptation.

___ Table 4 compares the ELAP scores of the two subjects who met criterion
and_two who come close to meeting it. This comparison.is the first attempt
to look at the motor; language; and cognitive levels of SQCC$SSEU1 children
and to identify parameters for siccess. Four subjects are cYedrly not

erough to make statements about predictors of success but it is 4 begin-
ning. Approximately 80 subjects will be evaluited during the next stage
of research: - '

Only one subject tested on level 2 advanced to level 3 Gf the program

(teaching the concept of fiaking a choice). Table 5 shows this sabject's
performance on level 2; and Table 6; on level 3. A clear trend toward a

faster; more consistent level of responding in choosing between two toys

fs seen. Observations of the child's behavior indicate an understanding

of the connection between the scanning indicator and mak ing the cho ice .
using the switch: Because it is not possible to measure the correctness

of choices whern given a free choice; the child's accuracy. of choosing is
not reported. It is interesting to-note that, even though the child
reached a more stringent cr{terion for response time in.level ?2; the
response time in level 3 is slower. No criterion was set at this level
even though it was monitored. Free-choice decisions did ot .have a time
restraint attached and therefore .were not measured. The increased response

186
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time is attributed to the mental process of decision-making and the amount

of time irvolved for the indicator:to scan the two choices. The objective
at level 3 was got to decrease response time; but rather to improve under-
stand ing of the concept and functional use of making choices.

D1scu5510n

about the ability of infants and. toddlers to_interact_with microcomputers.
1t appears that they understand the cause-effect relatlonship between the
computer screen and their control switch. It also appears that their

response time can become adequate and con515tent;

reevaluation. SubJectlvely,rlt has been noted that the 1 ower functlon1ng

group _appears_to understand_the cause-effect relationship; which is-the
prerequisite for using a-.compater system to contrgl the environment func-
tionally. However, the data also indicates that these children may never
reach preset criterion of five-second response times. _The appropr iateness
of the criterion must be evaluated before deciding whether the lower func-

tioning group can benef it from the compUter system.

The major questlon that remains in regard to level 2 is the identi-
f ication of success indicators or parameters using_ developmentgl levels or
scores from the ELAP: This qoestion will be analyzed more completely. when
more subject data are available. Once identified, appropriate parameters
will be chosen for selectlng individuals who will contlnue through level 8

of the program.

planned. Level 1 and_2 data; when evaluated for approx1mate1y 80 children,
should provide indicators as to. which multlhandlcapped children will

benef it most from: this type of tralnlng

Levels 3 to 8 of the project will prov1de a syst%mat}c trainlng
approach to teach dévelopmentally digabled younig childrem/to utilize
microcomputer technology effectivel o interact with tReir environment.
THe techniclogy "#ivolved irnicludes use pf an Apple II+ computer, voice
synthesizer, environmental. control medhanism (BSR_ X-10 controller), and
robot ics (Heath_ Hero 1): These combined technologles will be programmed
S0 that the child will be able to _select options from a menu. The selec-
tlon of an option will then be translated into an interaction with the

child's environment in a preprogrammed format using one or more of these

technologies.

On reaching level B, a child will be able to select from a variety of

categories: robot, communlcations environmental control. From these

categories additional choices w111 be available (i.e.; robot to get X toy ‘

or robot get teacher).

’ »

The general purpose. of the project is to apply commertdatly available
technology that is relatively inexperisive to the learning needs of devel-
opmentally disabled ‘young handicapped children. Technology is growing-at
an almost incredible pace, but the technolagy and need.are _present; and
the wait for something better-may never end. The robot which is being

used in. the project was_not available 6 months ago. It may well make some
of the hardwarerobsolete almost before the prOJect starts ThlS robot can

s T ¢
. <t ‘ 4 T -
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on. Yhus; it may have already removed the neceSSIty of an environmental
conrgoller and' vo ice_synthesis _communication. What has.NOT changed;
though IS the need to systematlcally train hand1capped 1nd1v1duals to use

~ Systematic training can be done in such a manner that the techiology, :

. and application can change while the "format and interaction mechanism",

between_the handicapped individual and the technology remains the same:
One of the major problems is training severely and profoundly hand icapped
persons to generalize from one situation to another. The potential is

there however; for .developing a format that enables individoals to make

~ choices.

It s hoped that the capabilities of microcompater systems to extend
‘environmental interactions to infants of limited motor abilities will

-provide_them with_the consistent control of their environment necessary -

for normal concept development: This; in .turn; shoulg affect the language
developmeni, self-concept development, ability to communicaté€,: and social
interactions. By developing these skills at normal deyelopmental ages; it
is hoped that secondary hand icaps. will be prevented. As skills advance,
the technology can advance with them, always giving them appropriate
opportunities for interaction and communicatidn:  Ultimately; these
children will hdve the capacity to reach outside thelr immediate environ-

ment by using telecommun icaton networks This will _enable_them to transmit

- |

informat ion or communicate with others throagh telephone and television
Tines, } .
’ e

.. The_findings of this. research fhould have an 1mpact on other popula-
tions of hardicapped individuals # add@ition to those who are physically _
handicapped. It can have direct application to all individuals who have a
mental.age in the range of 0 through 30 months, as studied.in this project.
Mentally handicapped individuals who have_additional phys1€a1 handicaps__

should also be able tp gtilize a similar approach regardless of their age:
v

ED#232330
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/- Scott Instrument Eorporatlon

“tions of some description.

-competency within a specific context; regardless of

MICRO-BASED SPEECH RECOGNITION: A
INSTRUCTIONAL INNOVATION FOR HANOICAPPEO LEARNERS

Brian 'E. Scott

Denton’ Texas 76201

- : There lS ‘an apparent need to develop and
implement policy to guide the applica-
tion of information and communicat ions
technologies to all levels of educa-
tion. . Full advantages of the sacially
desirable ‘educat jonal opportunities

of fered by a broad range of technologies.

Hon. éébrgé E. éroan, Jr. (1979)

VOICE INPUT ANO THE HANDICAPPED LEARNER

Wlth over 20 milYion handlcapped persons ln the Unlted States, thereris no
one user-profile describing the special needs learner. _The most common

characterlstlc shared by disabled persons, however, is the . difficalty nd

often inability to communicate with other people 1n a meaningful way. “NThe

need for basic communication skills, which are highly persomy] and
individualized, becomes intensified when the range of physical functions
decrédases. _Until recently, physically. handlcapped individuals have n

a range of motion to access. @ compufér s keyboard (or _an extended kéyboard)

tick, toe, etc. Effective computing,

wgﬁther for cunnunlcatlon enhance nt env1ronmenta1 control, or 1nstruc—
t:

ills. A1l expressive thoughts were translated into keyboard manipuia-

\

B The VBLSTM voice-based 1earn1ng system, whlch was designed for -
able-bodied. and physically disabled student-users; may be run with no user
keyboard entry whatsoever. The VBLS system reviewed in this article. is a
low-cost; speech-controlled authoring system, The system takes drill. and

repetltlon 1earn1ng beﬁond relatlve 11n9015t1c compgtence. The VBtS-word

ad\ng level or
speech disorder: - . -

al
N
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SPEECH RECOGNITION .

Speech recognition (voice recogn1tion) is the computerized process of
identifying a spoken word or phrase by matching an unknown utterance to a
number of known Utterances and selecting the closest match within
prescribed tolerances. The basic logic of a speech recognition System
invalves processing an acoustic waveform with a filter bank, a linear_
predictive goding ?LPC) analysis; or zero-croSsing analysis to extract’
spectral data. Templates of the resulting digital data are then stored
and become the active yocabulary or language model for the spoken words or
phrases. (\

Recognition itself occurs when a search and match is made between
newly input speech and existing vocabulary templates. -The matching_or
mapping process_varies with the recognition algorithm being used. Figure
1 illustrates the schematic logic of a speech recognition system.
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Speech recognition technologx can be cost- effectively used in numerous

- éﬁpllcatlons, including data_entry; hands-and-eyes busy tasks; distant or
o mobile inputs, data.verification, or when data perishability is a problem:

Voice-entry terminals enable severely physically handicapped individuals

to operate a computer by speaking to. it in any language. Applications __
specif ic to disabled persons are most frequently expressive commun icat ion_

aids or environmental control systems, wherein the handicagped user directs$

several microcomputer-based. electronic devices by voice commands. {see
Figure 2). Aside from facilitating environmental control, speech recogni-
tion technology is providing. innovative: educatloni[ opportun1ties‘f0r the
physically hand1capped Voice makes many electronlc 1nstruct1ona1 alds

education. Such voice-controlied devices actlvely involve handlcapped
learners in their own ediucational and vocatiosal grogress

Research and Development Activities

) Task., "The task &f the VBLS project is to develop voice- based 1earning
sysfem for noncomputer -oriented users; with voice input and system
iﬁccebtéhté essentially instantaneous. :
Objective: The objective is to research; develop; design,. and market a.
Tow-cost; speech-controlled authoring system to meet educational needs of
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CONF IGURATION 1 CONFIGURATION 2

; ~ 7
: -
1. Video iionitor t. Video monitor . Q=
2. Apple 11 ) 2. Apple Il Plus
3. Disk drive l 3. Disk drive 1 ‘ —
4. Disk drive;?2 4. Disk drive 2 o éii:;
b. Shadow/VLT‘preprocessor 5. Shadow/VET preprocessor
with microphone . with_microphone. _
6. Novation AppleCAT expansion module
. 7. Phone line
- 8. Telephone_ headset
9. Novation A/C control
CONF IGURATION 3

N

|1 Ihrough 9 - same as above - éCiég
10 TeleviSion remote controil

~with computer interface

1 through 9 - same as above 3
10 Television remote controd——

- with- computer 1nterface
11 Speaker

12 Power control

13 Lamp_:

14 Radio’.

15 Printer

16 Switches for push-buttonjcontrol

Figife 2. THE VBLS VOICE-BASED LEARNING SYSTEM .
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phy - dcally b il e appi ‘l ad able-bodied learners 't'h';,itr will reinforce learn-
1ng thraaght pednune 1ation of corlv(t ro~ponsps " The reﬁultinq cour§OWdP0
woil it enalile dignbiidced, nobdiscrininatory tatoring

ot handcapped and non- hnndl(dppud s(udvnr populatlnns -

"gfulnes% The instructional teochnology
ethod Tor designing educational

h“'””“l“ I'UHHH(I!K[JH and Mﬂww
l\f- the VRIS S osystoem 790 -y‘tuumt b

mited s vhiat  incorpor gte dn innovat ive conmian icat jon med jum: speech -
..Anqnltlnn The relationship between pronunciation and meaningful learn-*
g 1 s ignit cant becaune proaunciat ion. serves to decode the written word.

Hith its Dbdl 1o, WHICH cdii theli elicit a ieaningful response, if in fact '

the word iy in the oral vocabulary of the learner (Ghatala; Leving &
Wilder; 19750 In this sense; speech becomes the bridge between consc ious
AWt bring g i lan(ly iincanscious toghitive operations, sich as ideritif i
cation, classit cation, and storage (McNeill; 19/5). (The ability to read
1 bastcally dependent on the skill relationships between visually gis-
pligied worids and the spoken ldnguage that the learier dYready possesses
{lark, id/R\. S o :

+
(i extody jve oxmnlndtlon of mednungfulno%S Underwood and Schuﬁtz
tound that DIOHUUH(IlhI]Ity was frequently an_excellent predlctor of -
lecivmaig . In e study, using pdired=s associite procedures (Experiient ll)

tor b iteis, obtained from three” séparately learned 1ists, the correlation

between frequency and mean number of correct responses. over 15 trials was
L090 On thie ither Hand -the correldtion for pronounr1ab1]1ty and mean
hmnhhv corvect was .57, In another_experiment {Experiment 12} the cor-
celit ion between yv«mnﬂn(lﬂb!]ity and correct responses was ;76 (Halt, -

19753, Divesta and Ingersoll also found that paired-associate learning
wq,’rolutnd to ease of pronounciability {1969).

SInsummary, 1nayn|nq js reinforced through the pronunciation of
(nntnxrunlly meaningful utterances: .

Impnrt The intention_is that_ any nonprogramming educator and_trainer .
could “author highly_individualized;. speech-controlied. edacational materials
within a strictiire flexible enough to support instrictiond) designs in any
discipline and within any reading level._ The resultlng courseware would

evolve into a 1Ibvavy of voice-based instructional materials:

lneEcht10na1 Desugn Tean. The design team is. tdﬁbdséd 6f Wiiiiéﬁ D.
W3§ers “systems deveTopment and systems analyst; ~instruc-

programmer; and Janice D. Drake. 1nstruct10nal systems and’ comnunlcatnons
ligison; :
onduct Development . The VBLS voice- based learning.system_prototype was
‘Tompleted n Jurie 7982, It was preserf ted aﬂ@the National ‘Educat ional
Computing Conference in Kansas. Clty, Missouri._ _The VBLS system_is com-
prised of an Apple-compatible_ voice-entry terminal by Scott Instruments
with a Shure SM-108 or equlvalent no ige-cancelling microphone, a refeidgice
manual, and VBLS software on a 5 1/4-Anch floppy disc. The voice entr
tenﬂ1nal measures approximately 1 174 inches high by 6 inches wide by,9
inches deep and weighs 3 pounds. Power consumption is between 1 and 10
wd Suggested retall price is 5895 F:0.8.; Denton; Texas:

v

classroom (sprwng 1982) and has been subsequently crlthued by numergus
professionals in various disciplines, including special- education, he
critigues have resulted in modifications to the original design and are

incorpor ated into .the most current version of the VBES system; Farther
peripheral pptions and adaptations-are anticipated to highly customize the

VBLS voice-based learning system for special needs learners. _/,”
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isolated words and phrases, inclading those resultlng from speech impedi-

ments. Input.sound waves are converted to digital data, and several
samples {usually five) of the _same word and_phrase are averaged to con-

struct a master template in the c0mputer S memory, which is then stored on
discs. (The Shadow/VET™ another Scott voice entry terminal, has 16K

onboard memory_and does not use the host computer's memory to store

emplates ) The speech analysls technigye 1nv01ves ~amplitiude envelope and

and_ 1 000.to 5,000 Hz. Templates are.derived through .linear tlme compres-
sion; syllable counting, spectrdl Histograns, and variance feasurements of

the data. Specification of active vocabu]ary, the effective vocabulary;

and the total vocabulary size are determined by software control, _The
VBLS .terminal is not intended for spedker-independent lse, and training is
required. . -
RS
The YBLS systems softwareyls written in assembler code and BASIC.

Thetre are approximately 2,600 T1nes of BASIC and 3,200 lines of assembly
language source jn:the VBLS authorwng system.

User's Perspect&ve. The process of tra1n1ng {enrolling) the preprocessor
to recognize a specific word or phrase is essentially invisible to the
VBLS end-user._ The_technique of word verification coupled with the VBLS

tutorial structare . cmnouflages speaker adaptive prOCedures. Word verifi-
cdtion is an algorithm that efploys the concept of the one-word and one-

phrase vocabulary. Regardless of the total vocabulary size;, only one word
or phrase is acceptable at any point in time. The recogn1txon task is to
verify the active word, not to select the correct word from among several

candidates._ As a result more data can be kept on each word and more
processlné t1me can be devoted to the single word and phrase. The

the mass st0rage capabilities of. the system bewng gsed: An Apple floppy
disc can store a 1,600-word vocabulary (see Figure 3.) Voice 1S an_
integral component of the teaching and learning system and training

becomes part of that process, for example.

.. During the lesson_authoring; the system randomly prompts a training
sequence for tokens of words, continuing to do so until N passes of a word
and phrase have been made. Tra1n1ng is_a preset_sequence_wherein the
author types the alphanomeric word and phrase identity into the keyboard
terminal, then also speaks it when prompted.

sdy a lesson
d the d to _vocalize
the_question into the system's microphone by saying the frompted correct
response. Master templates are hereby adapted to each gser's uniqie speech
patterns as part of the instructional design logic. Office completed, the

During the study session; the student-user is prompted
vocabllary word or phrase, to read the related QUEStIOH

student does not retrain author-made vocabulary for
ses the adapted temp]ates on disc to be recogniz

the review. Adaptive procedures exist to upda

templates, if necessary.

iyp4cai+use . The. VBLS sysgem is an author ing structure and lnstructlona]

delivery system, _The relattve value of- the/resulting courseware is

dependent on the gdality of instructfon that the system delivers:

Materidls may be presented in small, edsily understood segments or as a.

series of_comprehensive questijons._ and answers that also include supple-
mental.information: . The VBLS system is flexible enough to adapt to varying
skill levels: physical, cognitive, and communicative. Lesson practicality

and originality are the author's responsibility:
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Figure 3 .

The VBLS special needs learner should have some visual acoity; minimal
reading skills (K-1), and thHe ability to help assign meaningful alpha-’
numeric identifiers to spoken language components. For example, if a ~

stadent refers to water as_wa and consistently uses this utterance in. a

water-related way, the VBLS System can be trained to recognize wa to mean

water. Once oral_ language vocabulary ¢omponents have been identified;

Tessons may be authored to cultivate communication competency using that
individual student's uniquely spoken language.

¥BLS lessons may be authored for instruction in the home as well as in
the classroom. A unit may be designed for a specific population or an
individual student. The menu-driven. author1ng format enables the teacher
and parent to input whatever materials are student-appropriate. The VBLS

system will support unlimited types of curr1cu1um _ System conventlons

own_area of expertise. No programming skills are needed to_ study VBLS
lessons: This aothoring system.option eliminates the_need for keyboard-
related motor movements. A typical study sSession would include voice-based
tutoring; drill and repetition; review, and test1ng {optional).

Word Drrll,,whlch 1s another author-designated study session opt1on
provides the student with real-time pronunciation feedback. Lesson

vocabuldaries may be practiced at the word, phrase, or short senternce level

within the 3-second convention. This option is particularly useful when

199

206



VMG tau 1vir DL o, DLUITD Wb Laliyo 15T Uil g LU VUYWL UYL TP T
senting a perfect match. THis techinigue allows the learner to refine pro-
nuncuat1on progressively. _Vocabulary words_and phrases _may be repeated as

many times as the student chooses: Btogress1ng to the next word regquires
two keyboard strokes (Space Bar and RETURN).

The VBLS system allows for built-in overleagning and divewsified
teaching and learning styles. More than 40 Options are available so that
any one lesson can easily be adapted to focus on_each student-user's
ability and. 1earn1ng sequence preferences. Orne student, for example. can
review the 18sson vocabulary, take a pretest, bé tutored, reviewed, and
tested on a lesson. Another might be instructor-directed to use Nord )
Dril) before running thie titorial and its review. A third student.might
complete the tutorial and its review. A fourth student might complete the

tutorial and then run its review_three times: Fach student study disc may
be a highly customized version of the sarie exact tutorial information.

The VBLS system provides the opportunity to develop voice-controlled
learning materials for handicapped and nonhandicapped student populat1ons

VBLS lessons are adapted to recognize. each 1nd1v1dua1 student's system or
oral communication. ’ :

COMMENTS
The human voice is interfacing instructional innovation and the physically
handicapped learner. The absence of quality education. for hand icapped
children necessitated P.L. 94-142, the Education for A1l Handicapped
Children Act. Microcamputer- based speech recognition is helping to
implement the law, and the VBLS system is providing the structure to

author nonbiased; nondiscriminatory instructional courseware for handi-

capped and able-bodied learners:
ED#231146
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THE MICROCOMPUTER AS AN EFFICIENT AND VERSATILE

SPEECH-QUTPUT COMMUNICATION AiD

v

G. Ewan Rushakoff

Director, Clinical Microcomputer Laboratory
Department of Speech

New Mexico State University

Las Cruces; New Mexico 88003

a versatile electronic aid for many
i1ts_{Rushakoff & Lombardino; in
press)._ One application has been as. tationary speech output communica-
tion aid: Many of the prograns cre: for this purpoSe are listed in the
International Sbftﬁaré/Hardﬁaré Réé\Stry (VanderheIden & Walstead, 1982)

~

physically handicapped ch1ldren and a

versatile communication programs for microcomputers. It is not meant to.
be a complete list, but to give the clinician, educator, user, and families
a model with which to look at communication software.

KEY FEATURES FOR MICROCOMPUTER COMMUNICATION PROGRAMS

Some ¢ommanication programs are spec1f1cally deSIgned for use by 51ngle-

switch users. Others are designed for keyboard users but can be used py

single-switch users-with ‘a_sipgle-switch hardware or firmware interface
(Tetra Scan II Express III, Omni, Adaptive Firmware Card, etc.) Prograns
designed for use from_the keyboard may increase the. speed of message .

production. Any letter, waord, phrase;, or sentence may_be _assigned a key-:

board letter (Flgures 1 and 2) A program designed only for single-switch
users may be slower in message production speed for individuals able to .
use. the keyboard. (Individuals who have some difficulty using the standard
Apple I keyboard may be able to utilize it with a keyguard or w1th an

" expanded keybpard. ) .

Easy-to-Change Vocabulary

Any commun icat ion program shou]d make it easy to change the vocabulary at
any time. Almost all programs allow this through the use ®f an editor.

It is not considered easy to change vocabulary if #t is necessary to
change part of the computer program listing.

Can Speak and Print| ~
The commun icat ion pm\gm should have the capabil ity of speak ing the

Correctable
As with_any_communication system there_should be a way for the user to
delete an incorrect entry before the message . is produced.

201
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Figire 2: Talk 11 word page after some vocabulary had been entered.

I. AND
ME
Yoo
WE

THEY

KAREN |
STEVE
LINDA o
MR. HENRY .
\ MRS, PLITT
MISS BASKIN

DTS RS- =K -3

MOM
DAD

=T OMMa O
CUUTVO VO ZIrX:

L

\

MOM AND DAD TOOK ME TO THE STORE LAST NIGHT. WE ENDED UP BUYING SOME
FURNITURE FOR THE LIVING ROOM:

<
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minutes to create a message about the movie. Without a message-save -
feature it would take the same amount. of time each time. to relatefthe
story. With a message-save feature the uUsér_.can save the completed message

and speak it again with much fewer keystrokes
ﬁ%&%i&%:%Eﬁt%t%@Ex

Message efficiency relates to the number of. key (ar 5w1tch) presses needed -
to produce (speak) a message. Using the following example:

Hawfaré you doing today . speak command

if the program allowed the Message on1y to be created fran 1etters, it

would require 24 key resses to_produce (speak) the message (count each
letter; space; and the speak command:) ’

jetter (encoding; F1gure 2), it would require Sukeygpresses to produce
that message. If the program allowed the encoding of many common sentences
(Figure 3); it could require only 1 or 2 key presses to speak that message.

Figure 3: A sentence page from Talk_11. Pressing the letter-next_to the _

sentence speaks that message. Each ééniéﬁéé or paragraph can be dp
to 100 words lorg. - . \

e page 1

1'm doing fine thanks for asking.

Stick it in your “ear dog breath.

Would you like to _hear_a joke? = _ .
What do -you get when you put four ducks::::

* 3 7 i; B
Hang on. It will take e a minute to respond...
Could you tell me the time pledse? -

OZ2IRCXRGQG—ITOTTMO O

Grabbers | : |
Part of the problem that speechless individuals have in -using commonication
aids is’that they are often unable td respond quickly.to many of the

1nd1v1duals who pass by dur1ng the day, Beyond the cl1n1cuan, educator, and

speechless person They are just not always able to provide the quick.

response that is needed to "grab" the person who might not otherwise think to
take a moment to converse.

Grabbers are a special feature that allows the user to. speak a
response with one key press. This feature was incorporated in TALK II
{Rushakoff; Condon & Lee;, 1982). ;With one key press the individual can speak
any. predetermined message op to ]%O words long: Some that we have recommended

in thHe past are: - o .
203
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~ SINGLE-SWITCH USE OF THE APPtE Ti

It is p0551b1e for SIngle sw1tch and other nonkeyboard users to operate all

"keybeard software for the Appleg I1i.. This can be. accomp115hed in .four ways:

{1y software; (2) firmware, (3 hardware and (4) keyboard modif ications.

Software”

-

Sotie prograiis allow for the conversion of keyboard softwart so that it can
?e used by single switch users (Schwejda; 1982; Rushakoff & Steinberg,
982 ' '

y

Firhware

A perlpheral card_than when plugged into the Apple w111 allow

single-switch access to keyboard programs: ] ;

Hardware
’

when devices sich as the Tetra Scan [1;2 7yg90.100,2 Express I111,3  * |

and_0mni? areasattached to the Apple II; they allow singlé- swltph access
to all &eyboard progr amns. . : .

eryboard MOdlflCdthnS

A c0up1e of devices_ can be_used for . 1nd1v1duals who have sorie- dlfflculty
osing the standard Apple Il kxeyboard. Prentke-Romich2 ‘and TASH5
manufacture a keyguard for the Apple II. TASHS and Cacti Computer —
Servicesb. produce a large, expanded keyboard for the Apple. TASHS ~*
alsp manufactures a mouth-operated keyboard.

N

ED#229908 - . N
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2075 Bayview Avenue
Toronto, Ontario
M4N 3M5; Canada

bcagti Computer Services
130 9th Street, Southwest
Portagz la Prwan itoba
RIN 2N4; Canada
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SECTION 6
; INTRODUCTION fp COMMERCIAL RESOURCES .

'g_educational field but, the Dractitlon:éagahnot

Y o Ll L LI Ll l___a_.
Theory, curriculum, .and methads research _and development are necessary
- Cb@tjbﬁe'rjts’ ,Qf any- gmer oy

always apply the tesults)of those efforts immediately and purpos ly.

Individuals or facjlities interested in utilizing the technology ‘fn
special education need to know more. They need to know what practical
appl4cations are available today. The Exhibits at the conference_ provided

evi ce that there_are numerous practical .applications that have been,

developed for exceptional Users. Information about specific products can

be the key to_incorporating the technology into_individual programs;. .
meeting.individual needs and meeting system .needs. A single information
source does not exist, making the process of gatherigg information :on

.hardware and software time consuming and difficalt.’

__This_section of the Proceedings begins to provide an_ information

“source of practical:applicatfons: Each of the exhibitors were invited to

submit short descriBtions of their products that are appropriate for the
special education population. They were also asked to provide contact

names and addresses. ODue to space limitations. and an effort not to turn
the Proceedings into a commercial catalog, each entry is very limited.

Readers are invited to contact these people for more detailed information

about the specif ic products .'O'f interest. .

_To facilitate the search process; the entries are organized into four
sections by area of application: (1) generdl, (2) managment, (3} =
instructional, and (4) tools. Within each section; the vendors are listed
alphabetically. Whenjavailable, hardware requirements and costs have been
provided. - _ ‘
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Follett Library Book Company ! L
4065 Northwest Highway . . B
Crystal Lake, Il1linois 60014 .
Con'tact People: o

- Andrew Ldarson, D1rector, Micio D1v1s1on 800/435 6170
Selected Products of Interest to Special_ Educators

B1str1butors of qua11ty educat1ona1 sof tware. Unjdue demand pr1nted
and prices. Catalog contains a special educatibn sect1on The
company also has two software showrooms where anyone may prev1ew
software prior to purchasing. The showrooms ‘are located in Crystal

Lake; I1linois; and Valiey Forge, Pennsylvania:

Ganmco Industries

Box 1911

Big Spring, Texas 79721

Contact People: o )

__ €arol_Hunter; Marketing Director, 915/267-6327 :
Selected Prodicts of Interest to Spec1a1 Educators:

Gamco Industries seills microcomputer software through our : T
comprehen51ve 68 -page catalog. We carry computer programs and books

Commodore 64 machines: MWe offer _a_30-day, money back guarantee .
Gamco carries other prodicts, chiefly filmstrips and cassettes, books,
games; and transparencies through our other catalogs.

j. L. Hammett Company
Hammett Place -
Braxntree Massachusetts 02184

Rick Ho]den Manager; 6177848-1000
Bonnie Turrent1ne Assistant Manager
Pat Quimby; Admlnlstrat1ve.Ass1stant .
. Roth Ann Alexander, New England Software Specialist
Selected Products of Intéréét to Special Educators: S
Distributes over 600 software titles for the Apple, TRS-80, IBM PC,

Atari, and Commodore computers. The product 1ine includes software
products for administration; language arts; math; and computer

literacy.

New England School Supply

P.0. Box 1581 S

Springfield, Massachusetts-%llol

Contact People: o L
Michael J: Gre1ner Manager, 4137525-6411 .
Leonard C. Canpagna Sales Manager, 413/525-6411 1

_ Warren Luthgren; Purchasing Agent; 4137/525-6411

Selected Products of Interest to Special Educators:
Stocks over 14,000 different educational _products in_the Springfield,
Massachusetts; warehonse. These products.include learning aids; art
materials, papers, schogl and office supplies, school amnd off1ce
furnlture, 11brary supplies,; microcomputer sdftware and_furniture.

New England. School Supply selects products manufactured by the world's

most respected manufacturers including Milliken, Binney & Smith,

Atari; and Apple.

-Radio Shack

1400 One_Tandy Center _
Fort Worth, Texas, 76102

207



O

ERIC

Aruitoxt provided by Eic:

*

<

Ron Moore, Eastern Educational Marketing Manager, 817X§90 3527
Scott BoWers Western Educational Marketing Manager; 8177390-3910

Selected. Eroducts of Interest to Special Educators:
TRS-8B0 microcomputer--16K to 512K memory; black and white; color;

sound--computer-assisted and computer -managed lnstruct1on--$100 to
$4,000. A1l grade levels:

ﬁéstpn,PubIjshing Company
11480 Sunset Hills Road
Reston, Virginia 22090
ontact People: 48

Q\, Carol King, Editor, Computers in Education; 7037437-8900 B

Selected Products of Interest to Special EducatorsA . .
{ BH
T}

<

: Microcomputer_Handbook faor Specia , Dolores Hagen

' book written for parents and teachers. Also distributed by
Council for Exceptional Children; January 1984; $15:95:_ R
Apple t0GO Primer; Gary Bitter and Nancy Watson, June 1983 $1d 95.

gyustdaedESAUseAComputers _Bev Hunter; June 1983; $16 95.

NOTE: Free educational catalog available: .

» MANAGEMENT COMMERC IAL

* Amer ican_Guidance Service

Publishers' Bmilding .
Circle Pines, Minnesota 55014 - - . ),
800/328-2560; 6%2/786-4343
Contact People* : o
Mary Louise Bergee, Vice President-Conferences_
s Gary_J. Robertson; Director of _Test Development
_/_ Dorothy B. Chapman, Director of Program Development

Selected Products of Interest to “Special Educators:.

Woodcock Reading Mastery Tests. (WRMT )--A comprehensive battery of
lnd1v1dﬁa11yVadnlnlstered reading tests _for kindergarten_through grade
125 _in_two_forms. _These multlg;rpose tests are used to help detect
reading problems, to group stuabnts for instriuction, and to evaluate
school reading programs. WRMT, Form A: $37.50; NRMT Form B: $37.50.
ASSIST for WRMT--A microcomputer program for._ 1nstantaneous score
conversions, record storage, and retrieval of the Woodcock scores on

the Apple II Plus computer withp 48K memory. $29.50.

_Kaufmann Assessment Battery for Children (K~ ABC)—~An ind1v1dua11y

“administered measure of intellligence and achievement for children ages

2 1/2 through 12 1/2 years. The K-ABC wssesses the abiliky to. solve
problems asing simgltanecus and seqguential mentaT processgs. A

separate Achievement Scale measures children's acquired knowledge;

including skills in reading and arithmetic: K-ABC Kit_ (regular
edition): $135.00. K-ABC Kit (special edi }Oﬂ) $168.00. )
ASSIST for K-ABC--Enables:use_of _the Appl€.1I Plus or_Radio Shack.
TRS-B0 to compute K-ABC: derived scores and generate student profiles
highllghtlng significant strengths and weaknesses.

. Gurriculum Associates; inc: - 7

5 Esqu1re Road o N ,
North Billerica; Massachusetts 01862
Contact People: : ’ \
Patricia McLaughlin, Computer Serv1ce’Spec1alist S
Barbara Russell;_National Sales Manager:
Frank Fergusen, President :
Selected Prbdug}s of Interest to Special Educators .
omR uter-Managed. Special Education Py -
BRI@ANCE -Dfagnostic Comprehen;1ve Inventory of Basic Skills- Crlterion
Referenced Assessment, $99. . )
P : 3
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Assessment, $99.95,
BRIGANCE B1agnost)c Inventory of Basic Skills- tr1terlon Referenced
Assessment, $59,95. N\ :

. BRIGANCE D1agnost1c Inventory of Early Deveﬂopment Crfter!on
Referenced Asséssment, $57.95.
ENRIGHT Diagrostic Inventory of Basic Ar1th ic Skills-Criterion
Referenced Assessment; $79.95, me\\

EzyEd Compﬁter Systems Inc. . R il - .
~ 71-11 . 112th Street. L b Lo :
Forest Hills, New York 11375 . ! ) o .

Contact PeopTe e

- M. A. Stiskin; President; 2127268-0020

Toai R, W\]Ilams Dlrector of Development, 212/268-0020 . -
Selectequroducts of Interest to Special Educators:

Student Information Record~-sophisticated gata Sés mahagéméht‘
' sof;ware for special education administrators--CP/M Based for

microcomputers; also operating on minicompoters . and. mainframes: $2;495:
- Behavior Bhjective Plag--produces -each student's IEP from.data base of
7,500 anrual goals and short-term objectives in eldmentary and
secondary curr1cu?um are;s. $1,249

K- 12 Micromedia, Iﬁt. t . "
172 Broadway. B ;
WoodcT1iff Lake, New Jerééy 07675 T
Contact People: _ Lo

‘e Alan Zoldan,. Publlsher 201/39127555 ) _
Leslie Nassau Editor , NN
Pam Weber, Marketing Manager  : - —
‘Anthory :Schweiker, Presidert
Selected Prodpcts of Interest to Special Educators:
The 1EP_Kit-“T1EP cus tomized report gererator
The COMPOSE Curriculum--preprogrammed IEP data base ;
Many reading and. number_readiness programs;. PIAT; Error AnaIySIS
Report, ECHO 11 Speech Syithesizer,- early childhood learning

games--all offered to-schools on free,; 30-day approval.

4

Learning Systeﬁs
3 Peter Circla
P.0: Box 15 * _
Marblehead, Massachusetts 01945
Contact People ) ' %
Christine_A; Dhionis, 'Rce Presi nt/Marketlng, 639- OIIH
Kristine E. Rhoades, Staff AssociAte; 639-0114
Selected Products of Interest to Special Educators: © .
SpeCIal Educatlon Dat: Stedi-=-Saves and sorts data

udent Mana ement--Céﬁbuter fac111tated 1nd1v1dqal
)NNs and progress reports,

Individual .
ediicationa
Hani-Ta11ored

oftware Programs ' K
ObJjective Manu adivTdaal. earnmng ObJect1ves--Volumes 1 and 2

_<€ontain.approximately 9,000 bebav1gra1 obJect1ves IQ areas addressed
by IEPs.

Consultant. AQmjnlstratlve Serllces—-Learnlng Systems consults 95 many .«

s‘ﬁde’systems on the Cost~effective managemeht of special services.

tearning Tools - - ' i X

Cambridge; MassachuEetts 02139 : i Ty
&17/864-8086 . 5
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Joan Thormann, Educatlonal Consultant

- Kirk Wilson, Prestent .

Selected Products of Interest to Spec1al Educators
Administrative Planning System--Interactive access to a large student
or client database. Print gser-defined reports and answers
administrative 1nqu1r1es Useful for student or client counts, -
program plannlng,flocal state; federal reporting and other R
requirements:. Automatically updates aogministrative files from -
information maintained with the individualized plann}ng system (lPS).
Pr1ce 8, 195

cl1ent 1nf0rmat1on Create 1nd1v1dual1zed plans and other. -

user-definéd individoalized reports:_  ConMidentiality maintained
through passwords and authorization levels. Items of 1nformat1on may

individua ized goq} p}annlng Price: 54957 L .
Curriculum Management System--Centralize and coordinate 1nstruc;§0nal
and services resources including goals and objectives, text book%,

learming activities, library materials; films; and others. Create;.

access, edlt, and pr]nt curr1cula in any subject area. Use with the
Price: _$295. i o :
Audience: Administrators; supervu;Qrs curriculum developers,

teachers, counselors, clinicians, and others involved with planning
1nd1v1dual1zed services.

M1crocomputer Education App11cat;bns Network (MEAN)
256 N. _Washington Street_
Falls Church, Virginia 22046
703/536- 2310,7
Contact People: -

Alfred J. Morin, Director
Selected Products of lnterest to Spec1al Educators

3

instruction and administration; all administrative leve?s 1nclud1ng
SEA; LEA; and special interest groups. Pr1ce $485 and up; plus
travel and per .dief.

Softyame (ModuTarized Student Management Systems} allows special _
“edministrators to develop a pupil data base; prepare LEPs
parent signature, prépare teacher guides, maintain a bank of
‘gojectives, and prepare. summary reports. Price: operat1ng system
%500; 10 modules $485-3650 (sold 1nd1v1dua11y)

Demons tr et ions of adaptive devices and new technolog1es with special
educat1on applncat1ons

microcomputer users keepaip to date on applications in spet1al
education. Price: §$10 per year:

0UTRE§CH
Pre Callege_Programs .

"MSSD Box 114pP

Gallaudet Coilege
Washington; D:C:. 20007
202/651-5088
Contact People: - U . . _. _ .
Michael L. Déﬁihger, Dean, Kendall Dembhstratibh Elementary School,
.202/651~5286 -
Selected Products of Interest_to Special Educators:
Comprehens1ve elementary-level curr1culum guides in Iaqguage arts,
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*precision People, Inc.

hearing-impaired stodents. AiéaréyiFiEdiuﬁ management software for
computers. ; . ’ ’
RS T
3452 North Ride Circle South
dq;ksonville Florida 32217
Diane T. Tr1f1lett3,,9re51dent 904[262 1096 -
. . Barbara J. Tracy, Execative Adm1n1strator 9047262-1096 °
Selected Products of Interest to:Special fdicators:
SPARK ~80--Kindergarten . through 8th- -grade math series conta1n1ng
prograims providing instruction, drill, game, and- assessment: The
complete courseware includes 103 d1skettes Price: $2,995.
WiSER-80--Translates WISC-R résults into meaningful clinical. _ _

agterpretations and educational recommendations. Computer report.?&f

psychologists _and educators. Price: $298.

" PIAT-80--Translates resalts of the Peabody Individual Ach1evement Test -

(PIAT) into méan1ngful educational strategies. Price: $149,
NAISR 80--A _diagnostic progran for the Wechsler Adult Intel]rgence
Scale for Psychologist: Price: '$299: _
LURTA-NEBRASKA AUTOMATED SCORING SYSTEM-=Tabulates all: of the ‘standard
profl]e scales. Price: $199,
Sk illcorp Software; Inc. S -
1711 McGaw_Avenue __ - , T
[rvine, California 92714
800/854-8688,; 714/549-3246
Contact People:
George Campbe ijwg&ggutnve Vice Presndent
_ . Robert Jewet neral Manager
Selected Products of Interest to Spec1al Educators '
Computer Management Sys te {CMS) _in. Reading and, Math-fTh1s system
redads -and scores. cr1ter1§%—referenced tests and transfers data to a
microcomputer., It uses S prografig to generate statistics, reports
and prescriptions. Price:. $30 {diskette/backup).
A.1.D.S.--An Authoring System--Thls package is an authoring system
designed to create CAI withoyt needing to kinow how to use @
programming language. : ué o :
- .
Southern Micro Systems for Educators
716 _Fast Davis Street _. .
Burlington, North Carglina 27215 - L -
Contact People: - R
Richard H. Swank PreS1dent 800/334 5521, 919/2?6-7610

% UNISTAR_I Pre-IEP for Learn1ng D1sabil1t1es~-EIementary through Jun1or
high. Price: $650 .
P.E.A.R.--PIAT Error Ana]ysns Repo?t Prnce: 5395.
WISC-R Computer Report. Priceé: . $495, *
"WAIS-R Computer Report. -Price: $495. . L
ACCUMULATOR I1 data vase designed for educators. Price: $175.

The audience should 1nclude all special edacation supervisors. ;

UNICOM :
297 Elmwood Avenue .
Providence, Rhode [sland 02907
contact People: .

Richard Casabonne, Market\ng Director, 401/467 5600 .

Jean Muccini, Sales Manager/Connecticut-New York, 2037838- 3617

. Joseph Currerl Sales :Manager/Massachusetts- Rhode Island, 617/329 -3950

Selected Products of Interest to Special Educators _
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designed to maintain data on Students courses, instrictors, and
enrol lient. From this data you can print report cards, calculate
grade point averages; and also produce student and instructor
schedules. The School Inventory Module allows the management of

various media and patron data. Specific functions include circulation
‘cqntrol generation of inventory status reports, past due notices, and

$250/module; Corvus version, $450.
NMT--The _Network | _%$%gg§f Toolk it--The Network Manager's Toolki@ﬁhas
Been "désTgned specifically for the Corvus network {both Omninet and

Multiplexer). The Network Manager s Toolkit_is. composed of two
distinct parts: UNICORE and UNIMENU. UNICOR is a network management
language. It _extends Applesoft BASIC, adding 20+ new commands )
{keywords); which may be invoked either from within an_ applicaticn
program or directly from the keyboard. UNIMENU simplifies the task of

developing menus. It provides an additional level. of user-application

security and a common interface to.network. applications. The cost of
the Network Manager's Toolkit is $300, including one UNIROM card.

LOGO for Your Apple Computer Network--UNICOM has created a version of
Terrapin LOGO designed to be used on Corvis networks. Any size Corvus
disc may be used and_any number of Apple_computers may be used (up to
v;the 1imit supported by the network): The cost is $300, which includes
a Terrapin manual, one UNIROM card, complete network version
documentation; and installation d1skette ~ A UNIROM card is required

for each Apple computer on the network (there is a licensing fee of
" $50 per card).
Valpar International. Corporation
3801 East 34th Street, Siuite 105
Tucson,; Arizona 85713
602/790-7141
Contact People:
Thomas L. Brandon; Executive_Vice President
Michael Lesnik, Director of Training
~ Pamela S. Corey, Sales Director
Selected Products of . Interest to SDec1a1 Educators:
- MESA {Microcomputer Evaluation and Screening Assessment)--Consists of

hands-on group testing; individual computerized assessment, with- data
entry_and .access profile resulting in a printed report and D.O.T.
Profile. Program without computer materials for 4. eValuees $4,975.
No consumables.

INSTRUCTION COMMERCIAL

Computer Ski11 Builders
Box 42050

Tucson, Arizona 8 85733
6021323 7500
Contact People:

William G. Crider, Managing Editor
Steven Weintraub; Sales Manager

Selected Products of Interest to Special Educators:

Math Skill Builders--Diagnosis; tutorial, ass1gnment,,and Ppractice_in

- mathematics: This program adjmsts itself to the skill level_of the
user. Requirements: 3rd-grade reading skills, TRS-80 with 2 disc
drlves Price: §$75 each or $250 for a set of 4.

Price: $39.95.
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Creative Publfcations

P.0. Box 10328 L

Palo Alto, (,alifOi‘iilLi 943013

4?5[068-}101,

Contact People:
Maggie Holler, Vice President/Sales and Services
George Bratton Math Product Manager
Linda Holden, Computer Product Manager

Selected Products of Interest to Special Educators:

BASlC D1scoveries A Problem-Solving Approach to Beginnjn
Pragramiing--An introduct jon to beginning programmning. T
v ad itional classroom activities; reproducible activity sheets, and
answer key: Grade 4-Adult:. Price: $8.95 each:
Problems for BASIC Discoveries--Contains motivating problems and
activities to provide practice in BASIC. _Includes a_set of _assessment
activities for BASIC commands; discovery activities that encourage
students to predict program outcomes, debugging activities,
flow-charting activities; and 20 problems for computer solutions
Grade_4-Adult. Price: $7 95 each. <

Pascal Discoveries--Breaks up _the task_of learning Pascal_into_a_

series of easy, step-by-step activities: . Includes activity pages .
suitable for reproduction. Use as a eg;her s resource or student
text. Grade 6-Aduit. Price: $7.95°

The Great Computer GameWorks--Students create their own computer
games. No programming required. Studen¥d~ answer guestions and move
their playing pieces around the track. For Apple II, 48K, single- dlSk
drive. Grades 2-8. Price: -'$59.95.

FasTrack Quizzer: Action game to quiz students on facts that they_

need to memorize. By answer ing questions they can race their cars
around the track. For Apple II, 88K single disk drive. Grades 2-8.
Price: $39.95. .

)

12 Church Street, Box D .
New Rochelle, New Yark 10805 -
914/235-0900
Contact People:.

Jeffrey B. Sellon Vice President
Selected Products of Intekest to Special Educators:

Math Ideas with Base 10 Blocks--Extends the wse of base 10 blocks to
the pictorial Tevel through vivid displays of the place value
materials. The diskette reinforces counting, comparing, addition, '
subtraction, multiplication, and division with particolar. attention to
_the transition to paper and pencil work. Grades 1-8. Price: $49.95.
Building Estimation Skills--uses a_hidden picture format tied to.
correct answers for questions involving rounding numbers, percentage,

- addition, subtraction, multiplication; and division. Volume 1

provides practice rounding 2-_to 7-digit whole nombers and estimating

a percentage of a number. Volume 2 provides practice with estimating

the sums,; differences,; products; and quotients of 2- to 7-digit whole

numbers. Grades 3 8. Pr1ce ~ $65 (2. diskettes): .

{ -Extends the use of geoboards to the
pictorial level through_ v1vfdgalsp1ays of a_25-pin _geoboard. The
diskette reinforces raler readlng, measaring of line segments;

perimeter of rectangles; triangles; -and other. polygons. Grades 3-8.
Pr.ice: $49.95.

Floppy Enterprises
716 East F.illmore

.~ Eau-Qlaire, Wisconsin, 54701 ;'
*"15/835-0310
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Contact People: o
Janice M: Keil, Partner
Priscilla D. Kestlng, Partner

Selected Products of Interest to Special Educators:
The Floppy Teache s has been designed for young chlldren.

nonreaders, and. students with_special needs. _The following programs__

< |

are avatlab]e for the Apple on DOS 3 3. diskettes. (What is Missing? and

How to Print Letters and Numerals--designed to help children master.

the printing of alphabet Tetters and the numerals.. In addition to the

_capital letters, small letters, and numerals U to 9, the following

options are available: various strokes; groups of ] s _having .
similar characteristtcs, and the chbice of- any capital letters, small
letters, or numerals. Appropriate for small- group as well as
individual instruction. Price: _ $34.95.

What Ts M1ss|ng?--An exciting educational game that teaches children
to identify parts missing from whole objects. When identified; the
missing part floats to where it belongs: Price:. $29:95:

Same._and Different--A visual perceptual game that requires children to°
distinguish between two objects_{rabbits, ships; etc.) or two letters
that may be the same or differ in.some way. Price: $29.95.
Lettersvand Numeral Recognition--A visual perceptual game that helps’

the children identify individual letters (capital and small) and the
numerals O to 9. Price: $29.95, .

Hartley Courseware; Inc..

Dimondale, Michigan 48821

Contact People: L

_ . Rosie_Bogo; President; 6167942-8987, 517/646-6458

Selected Prodicts of Interest to Spec1a1 Educators:
Educational Software for the Apple II; 1le; and Franklin ACE 1000. _ .
Special Featares: Record keeping--Content may be modif ied to meet the
needs of the child and reading level. _Some programs have the

capablllty of synchron121ng voice for directions and feedback.

Laureate Learnlng Systems, Inc. .
} Mill Street . __ .-

Burlington, Vermont 05401 -

Contact People: . .. _ .

Br. Mary Sweig Wilson; President; 862- 7355
Bernard J. Fox, Vice PresldEnt, o
. Steven Goodman, Marketing Consultant _. .
Selected Products of Interest to Special Educators:

First ‘Words--This_program uses animation _and speech to_teach the

meaning of 50 essential nouns. For learners in_the langoage
deve1opment _ages of 9 to. 24, months Prlce 5185,

categorles For learners at the beginning reading stage and 1earn1ng
disabled-youngsters having trouble with categorization. Price: $120.

Micro-LAD3--Uses animation and speech to teach 26 language concepts.:
For learners'between the larguage development ages of 2: and 5.

Price: $1,000 for complete 6-diskette package.

Speak Up--Is a .versatile utility program that works with an Echo IL
Speech SyntheSIZer to add speech to conventional prograis . It

that can be used as an augmentat ive communlcatlon system: . Price: $95:
R11 programs-require an Apple 11+ and an Echo 11 speech syntheSIZer

tearang Tree Software; Inc: ) .

P.0. Box 246 . :
Kings.Park; New York 11754 . .
516/462- 6316
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Contact _People:.
Phyllis Becker, President
Rita Kaplan-Spina,; _Vice. President
Robert Nathanson, Secretary-Treasurer

Selected Products of Interest to Special Educators: -
A complete 1ine of natural voiced software (audio- graphic system) for
the nonreader or beginning reader (preschool, kindergarten, special
education). .

MCE Inc.

157 South Kalamazoo Mall; Suite 250

Kalamazoo, Michigan 49007

800/421-4157, 616/345-8681

€ontact People: B . o o
Allen Kemmierer, Director of Marketing/Sales
Florence M. Taber, Director of Media Development

_ _ George L. Spengler; Director of Programming

Selected Prodicts of Interest to Special Educators: .
ALL programs have at least one branch orfﬁfggmpjete program within a
peogram designed for secondary special educatjon students and adults
with learning problems (reading and conceptual). Programs include
Managing Your Time ($44.95); Financing a_Car ($44.95); Analyzing an Ad
($44.95); Study Skills: Improvement Series ($165:00;.4 individual
diskettes, $44.95 each), Problem Solving in Everyday Math Series
($165.00; 4 individual diskettes; $44.95 each); Buying Skills: -
Learning Improvement Series ($165.00; 4 individual diskettes, . $44:95

each); Job Survival Series {$119.95; 3 individual diskettes, $44.95
each); Personal Finance tibrary._ (5749 95 for 14 diskettes); Money .

_ Manageiment Assessment Series ($965.00 for 4 ﬂlskettes), Home Safe Home
Series._{$965.00 for 4 diskettes); Poison Proof Your Home Series ____ ’
($210.00 for 5- d1skettes), Job Readlness--Assessment and Development
Series ($965.00; individual diskettes, $43.95 each).

ALt programs_are. designed for learners with reading and conceptual
levels from 2nd through 6th grade through the use .of branchlng to

Mi11iken Publishing Cofipany

1100. Research Boulevard

St. Louis, Missouri 63132

Contact People .

1 . Michael Moore, Regional Sales. Manager; 3147991-4220

Selected Prodiicts of-Interest to Special Educators:
Math _Seguences--1-8 Math package. Price: $450. Lo
Comprehension Power--4-12 Reading Program. Price: $1;700.
Senterice Combining--4-8 Writing Skills Program, Price: $95.
EduFun. Learning Games--1-8 Math games. Price: $240.

Milton Brad1ey Company

443 Shaker Road _

East Longmeadow, Massachusetts 01028

413/525-6411

Contact People: . . _
Ronald O. Welngartner, Dlrector Sales and Development Educatlon

~ Division__

Leslie_Lawrence; Product Manager, Education Division
Steve Cox, Regional Manager, Education Division

: Selected Products of Interfest to Special Educators:

Microcomputer programs with activity sheets for Apple II+ and Ile for
grades 5 and up. Math Skills: Division Skills, Mixed Numbers,

Decimal Skills; Ratios and Proportions; Percents. _Language: Reading _
Comprehension_ I Punctuation Skills (Commas),_Ponctuation Sk1lls (End <
Marks, Sem1colon, Colon), Vocabulary Skilts (Context Clues), ~
‘Vocabulary Skills {Prefixes; Suffixes; Root Wb%dS), Building Better
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Contact People:

Séﬁtéﬁééé,(Cdﬁbiﬁiﬁé,Séﬁféﬁéé Parts), Building Better §égfeﬁ;es o
(Complex and Compound). A1so cofputer 1itéracy items. Price: $49.95
each.

The Motor Skills Corporation
P.0. Box 835
Rockville, Maryland 20853 .
Contact People: S .

Sam Patsy; Presideht; 301/946-0969___ ~___
.- Pr. Jolian Stein; Consultant, 703/323-2398
Selected Products of Interest to Special Educators: :

MOTORVATOR--A microcomputer-controlled variab{e:spegdrmgvihgVﬁéiget
for teaching motor skills. Audience: special education, adaptive
physical educationy early childhood development; rehabilitation

therapy; research; athletics; recreation. Price: $3,265 plis
shipping: “t

. \,
S

Sunburst Communications; Iné:
39 Washington Avenue - o
Pleasantville; New York 10570 ~ -~
914/769-5030. \\\\“' ]
Contact People: . -
Marge Kosel; Microcomputer Manager y
- - Warren Schloat, President L
Selected Products of Interest fo Special Educators: .. Y . . ;
Spelling for. the Physically Impaired--Tweritg spelling gFills enable

students with motor impairment or poor coordination to do independent
work. . There is a special f that allows teachers to add,
subtract; or change words to tailor word-lists for student's specific
needs. Grades 3-9, special education, Price: $30. For Apple:.
Orills and Games for the Physically Handicapped--Produced by MECC.

~y

2-6, special education. Price: $35. For Apple: . . -
Memory: The First Step in:Problem Solwing--Includes 10 activities

that strengthen students memory ski11s. FEach program uses graphics .

and sound to stimulate the child's imagination. The iprograms provide
practice in remember ing: _sequencing, order.of events; self-testing;_
contents of groups in objects; matching; parts of a whole; ‘regrouping,
and. following directions.__Memory is.broken into three parts: (1)
Package A--Grades 1-2, $150; (2] Package B--Grades 3-4; $190; (3)
Package C--Complete Curriculum; Grades 1-6, $250: For Apple:
Survival Math: Simulations--Four simulations require students to use
“-their math sk111s as the basis for making sound Jjudgments. Grade

" 8-Adult. For Appie. Price: $50;

TO0LS COMMERCIAL N
Maryland Computer Services -

2010 Rock Spring Road v
Eorest Hill, Maryland 21050
Michael Mason; Vice President; Marketing, 301/879-3366
Rebecca Stanton, Rehabilitation Consultant, 301/879-3366
. Jack G¥lson, Educational Consultant,; 4047478-3481
Selected .Products of Interest to Special Educators: TN
Cranmer Modified Perkins Brailler--A computerized version of the

popular Perkins Brailler. Microprocessor based; .the unit enables

users to interact with computers and produce hard-copy Braille
216
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’ . L
"documents, graphs, and maps. Documents are stored on standard
cassette tape cartridges. = e

Information thru Speech--Adds.-speech output to_the computing.power . and .fi"

data storage “capacity of the HP 1‘5 microcomputer Product No..
TeEP-200, _Price:_ §7, 995-$11,995.

Total Taik and Totai Talk II--An interactlve computer terminal that
vocalizes data. displayed on the video screen.- Product‘No TCP 150

TCP-180; Prige: - $4, 990-$5 995.

printer or video display.._ Prgduct,NQL TCP,lZQ, Price: $3 OOU
Software Programs--Talking. Information Management {TEP-110; no .
charge); Automatic Form Writer {TCP-120, $500); The Spoken Word
{TCP-130; $750); Braille Production* (TCP 140, -$1,000): Large Print
Product ion* (TCP-145; $750). -
*Spoken Word RédUired : s

Prentke Romich_Company

8789 Township Road 513 } —

Shreve, Qhio 44676 _ S e

Contact PeopiE' . A
carol Fusco, Director of Marketmgl 216/567 2906 ‘

Selected Products of interest to Speciai Educators ..

muscular dystrophy population). Price: 5995

EXPRESS 3--Keyboard emulator for access to standard computers for the
severely physically handicapped Portable communication aid. Price:
approximately $5 000.

P.0: Box 1008

Portland, Oregon 97207-1008

503/297- 1724 )

Contact People:
Lawrence H. Welss,rPresldent

G, S. Reardon, Marketing Director

Selected Products of Interest to Special Educators: . »
Manuf acturer, developer, and distributor of assistive electronic

devices for the profoundly multihandicapped (including communicdtion;
reading, readlness sk i11 training, mobility, and computer access)
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