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Abstr~ct 

Computer based Interactive MultiMedia has many uses in 

creating educational presentations. Apple ' s HyperC•rd 

has unlimited applications for use in Interactive Video 

presentations. Basic Interactive Video terminology •nd 

the five levels of Inter active Video Programs •re 

defined. The process of producing an Interactive 

Videodisc, as well as the necessary production equip-

ment is described. Interactive computer programs have 

an exciting future of use and expansion in the many and 

varied aspects of education. 
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Chapter One 

Over all use of Computers in "Interactive Multimedia" 

Ever since the first computer operator turned from 

his terminal and yelled to a co-worker "Come here and 

look at this!" the computer display has been a 

presentation medium. 

But the computer hasn ' t always been a very good 

presentation tool. For one thing the typical computer 

monitor is far too small for viewing by more than a 

handful of people at one time. 

Besides that, even in today ' s increasingl y com­

puter knowledgeable society, most presenters are at 

least a bit uncomfortable with trying to speak and show 

a computer program at the same time. 

Over the years, developments in hardware and soft­

ware have made computers more useful in creating pre-

sentations. This chapter will look at how the computer 

is being used in presentations. Today ' s presentations 

can be created faster than ever before. Now present-

ations can be livelier, more adaptable and responsiv e 

to viewers than ever before. 



As little as five years ago, most computer users 

had to be content with fairly crude graphics software, 

perhaps e v en print i ng the resulting charts on o verhead 

transparency film using a pen plotter. (Lockwood, p, 

6) • 

Today, graphi c s software packages are much more 

sophisticated and easy to use. Now a v ailable output 

options include laser pri n ters, high r esolution color 

printers and moderatel y priced desk top film recorders 
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for slide making. Ev en v ideotape presentations can be 

created using hardware a n d software produ cts that are 

n ow becomi ng availab l e. 

I n wide practi c e is the use of the computer to 

create presentations whi ch can then be displayed with 

conventional pieces of equipment like o verhead or slide 

proj ectors or distributed on v ideotape. These sol u ­

tions often make for ideal presentation. Use of per­

sonal computers can result i n fas t er producti on time, 

lower costs a n d increased flexibili ty and creati ve 

con t ro ls o ver the finished product ( Lockwood, p. 7 -8 ). 

But there are other times when the presenter would 

li ke to hav e the ability to tell the audience to " Come 

look at this " and let them look o ver his shoulder as he 
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puts the computer through the program. 

Slide making is still more popular than electronic 

presentations, most likel y because of its fifty year 

history. Since it has been used so long, many present-

ers are very comfortable with slides. But now we have 

all these wonderful computer graphics software programs 

and presenters would love to be able to use thos• beau­

tiful graphics without the awkward process of trans­

ferring the images to fi l m. 

A variety o f products are helping to make such 

direct-from-the-computer-to-presentation possible . The 

products include bo th display hardware such as Liquid 

Crystal Display ( LCD) projection panels and CRT based 

video projection equi pment, data storage dvv ices and 

many other varieties of computer hardware to control 

and interconnect these devices too (Gibson, p.21 - 22). 

The word i nteractive in the title of this chapter 

refers to making the computer part of the presentation, 

allowing the presentation to be more d ynamic and more 

flexible, and ultimatel y more responsive to the needs 

of a particular audience. 
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The presentation no longer has to be inflexible or 

carved in stone, but can be changed at will to match 

the needs of the audience/situation. Both sequencing, 

but also content can be changed. At that point of the 

presentation, it becomes nearly impossible to see the 

fine line between creation and display of present­

ations. 

This capability represents a major breakthrough in 

presentation technology. In the past when an audio-

v isual department created original drawings or typeset 

charts and photographed them to make slides, which 

l ater were shown by the presenter with the aid of an 

audio-visual technician, the gap between creation and 

display was very wide. As personal computers and desk-

top film recorders made it possible for the presenter 

to create slides a lot easier, the gap between creation 

and display began to narrow . 

More recently, (LCD) devices used on o verheads, 

larger video monitors and video/data projectors have 

brought the creation and display functions even closer 

together. Both creation and displaying can be part of 

the same presentation process (Lockwood, p. 8-9). 
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The other half of this chapter ' s title " mu lti-

media" refers to combining a variety of (former l y 

separate) media, with computer assistance. 

Some of this combining is happening naturally as 

audio and video move from analog to digit~l formats, in 

which sound or visual information is stored as what 

amounts to computer code. On the audio side fore~-

ample anal og phonograph records are quickly being re-

placed by digital compact discs. Currently, bro•dcast-

ing television standards are analog, but television 

production is responding to the new technology moving 

towards digital formats ( Wilson, p.32-33) . 

The new advanced television standards, like high 

definition television (HDTV), may e ventuall y make tele-

vision distribution digital as well. Being digital, 

these media are easi ly controlled, edited, and mod ified 

by computer or computer controlled equipment. 

Many of the new media are based on the compact 

disc technology, whi ch permits the combination of au-

die, visual and computer data on a single medium. Com-

pact Disk Interactive (CD-I), Digital Video Interac tion 

( DVI) and even newer CD-ROM/XA are a group of related 

technologies that use laser compa ct discs to store all 



types of information. 
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All are still under development. 

With the appropriate interface hardware, even 

analog media, like standard videotape or disc players, 

can be controlled by computers and the information 

stored in them can be merged with computer generated 

text, graphics and sound. There ' s a growing industry 

engaged in the production of interactive v ideodisc, and 

several companies have looked into the benefits of 

using videotape and other media in combination with 

computers. As a result, a we~lth of possibilities 

exist for creating interactive multimedia and new forms 

may ultimately emerge (Wilson, p . 32-33) . 

Now that we have a background that suggests the 

scope of the current technological capabilities, let us 

consider the questions of how these showy products 

apply to the real presentation world. My favorite 

example because of its simplicity is interactive 

tr~ining. Studies show that students learn more when 

they are actively involved rather than just passivel y 

observing . Personal computers have made it possible to 

create interactive training systems at a low price . 

The users of interactive training systems find that the 

results are well worth the small investment . 
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One of the benefits of multimedia training is the 

ability to simulate r eal life situations and events . 

Interactive multimedia simulation not only shares 

knowledge, but i t instills confidence in the user. A 

trainee can ma ke mistakes, learn from them, and a vo id 

making an error in a real setting or on an expensive 

piece of equipment. Interactive multimedia is both a 

good learn i ng too l and a good learning e xperience; it 

builds confidence that the trainee takes with him to 

the job. Although the development cost is high, thes• 

types of programs are now pay ing for themselves through 

decreased downtime and training costs in almost all 

settings. Studies show tha t training time to learn is 

decreased and the r etention of the information learned 

i s increased by 80 percent over traditional learning 

methods (Harris, p . 45-47). 

Use of interactiv e presentat ions c an also stim-

ulate the creative process. Ames Cornish of Apple 

computer says that "People have to go through this in 

stages. The first is understandi n g the benefits of 

doing a presentation from the computer ... Just showing 

slides can bore e verybod y to deat h . " With Apple ' s 

inte r activ e authori ng software, Hypercard, you can 

preset from a larger set of information then just 

information appropriate to your aud i ence. And, as 
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Cornish observes "A lot of people are going a step 

further, doing meetings and using the computer to 

organize and analyze," ( Cornish, p. 15). These elec-

tronic meetings employ t he computer, usual l y with some 

kind of outlining software, to help groups of people 

organize their thoughts and develop ideas on the fly. 

While the concept i s still in its beginning stage, it 

represents a significant area for growth of computer-

based presentations. Meetings can be interactive using 

a computer hooked up to an LCD on an overhead projec-

tor. The main benefit here i s so that information c•n 

be changed right at the meeting and printed out or 

saved. This is very useful for planning sessions. 

Ideas can be t hrown into the meeting, reworked and 

restructured on the computer and then formalized 

( Lockwood, p.10). 

In the business community it is well known that 

one useful sales technique is to draw the customer into 

the sales process by getting him or her asking quest-

ions. The main obj ectiv e here i s to get the ~ustomer 

to focus on the presentation by becoming involved in 

the presentation . One example is the video machines 

that provide product information in stores and shopping 

malls. The maker of Touche Interacti v e Screen programs 

estimates that 50, 000 such systems will be in use by 
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1990 . User stud i es hav e sho wn that shoppers who use 

the informat ion disks are likel y to spen d more mon e y 

and buy more i tems than those who by pass the s ystems. 

Such d isks ( called kiosks) hav e been used to sell v ar­

ied types of products s u ch as b l ue j eans, aud i o record­

ings and home improvements. 

Compet itive Solut ions, Inc., of Virginia, has 

r ecentl y announced an in t eractiv e s y stem called Expert 

ReaListor that enables a real estate agent to sit 

clients down i n f ront of a computer monitor, then e val­

uate their needs / wants and qualifications, with com-

puter assistance. Clients can see room by room through 

a ny thousands of homes u sing wor ds, color photographs, 

maps, floor plans and a ud io descr i ptions, all captured, 

stored and accessed through a desk top computer (Harris , 

p. 47 ). 

Computer based presentations lend themsel ves wel l 

to product information handouts. Software companies in 

par ticular h a v e been q u ick to take advantage of demo 

d i s ks . An interesti ng note is t ha t software companies 

giving out demo d i s ks encourage users to copy the demo 

disks to gi ve to friends. This strategy actuall y helps 

t o s pread advertisin g at no cost to t he software com-

panies. At the same t i me t hese companies dis cou rage 



users from copying their real software programs. 

Besides software companies, other companies are 

finding interactive computer disks a worthwhile media 

for publicizing their products. For example, auto 
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companies like BMW are using them as a way to distri­

bute information on their new cars to upscale computer­

owning consumers. 

In the training profession, IBM ' s Storyboard soft­

ware has long been popular with developers of inter­

active disks and other training type programs. The 

software program was originally created for in-house 

use at IBM. It has gone through some revisions and is 

now a v ailable to outside companies. Recently, it has 

t aken a backseat to other, more sophisticated, present-

ation software used on the Macintosh. These programs 

use the ability to combine computer graphics and text 

with animation, still video, music and voice dupli­

cation (Wilson, p. 34), 

Other companies using these types of interactive 

programs include Ford, Quaker Oats, GTE and the U. S. 

government. IBM is the world ' s largest user of inter-

active video having developed over 200 courses for 

internal use. 
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IBM has entered a cooperative venture with Intel 

Corporation to develop Digital Video Interactive (DVI), 

a multimedia storage system based on compact disc tech­

nology ( Lockwood, p. 11). 

St. Louis University ' s School of Medicine recently 

was selected as a site to evaluate the use of inter­

active video disk technology for the National Board of 

Medical Examiners. The medical center library uses a 

CD-ROM based technology to store journal entries for 

recall. CD-ROM is being used because it can store 

large amounts of information on small disks. 

An alternative system to standard presentations is 

the use of General Parametrics · VideoShow. It is a 

fast, easy method of using a system that can either 

make slides or be hooked up to a television monitor to 

show graphics. The frames can be called up at random, 

so information can be displayed in any order and then 

stored into memory for play back. 

In this chapter I ' ve shown how the definition of 

Multimedia has changed through the years, from graphics 

and slide-based programs to computer produced slides 

and video to interactive multimedia. The common trend 



in all this remains the intelligent use of a v a il ab l e 

technologies, alone or in combination, to produce the 

best possible presentations for te~ching, s e l ling or 

training information. 
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Chapter Two 

Computer Based Learning Using Apple HyperCard: 

Videodisc Authoring System 

The advent of any microcomputer software brings 

with it the problem of describing the program meaning-

fully to the uninitiated. There are many interactive 

videodisc authoring s ystems: in this chapter one 

example system, the Apple Computer HyperCard program, 

is explored. 

Software reviewers struggled for metaphors to 

explain Lotus 1-2-3, the popular microcomputer spread-

sheet program . Descriptions such as " sort of li ke a 

wordprocessor for numbers " sounded intriguing but 

failed to communicate the program · s real nature. 

Essentially Hypercard lets you organize information 

much the way you do in your mind-by association and 

context. HyperCard lets the user explore l arge amounts 

of information at exceptional speeds, or quickly zero 

in on exactl y what the user needs. Pages of a Hy per-

Card file are linked and cross referenced , so users can 

learn at their own pace. 
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In spite of the near unanimous praise, Hy perCard, 

a program for Apple Macintosh microcomputers, has suf­

fered similarl y in rev iews because it does not easil y 

fit into established microcomputer software categories . 

HyperCard is part graphics program and part database 

with a built-in programming language. Author Bill 

At kinson describes Hy perCard as "a software-construc­

tion kit, to let non-programmers put together inter-

active information" (Sil verstone 1988) . HyperCard 

allows users who have little or no previous experience 

with traditional computer programming languages to 

integrate text, audio and video material, including 

computer graphics and animati o n into educ ational and 

training applications that take full advantage of the 

Macintosh's easy-to- use graphic interface featu re. 

The HyperText concept underlies HyperCard applica-

tions (Yankelovich et al . 1988) . In Hy perText applica-

tions, users browse through a system designed to link 

and cross-reference text. Hy perCard adds to these ele­

ments with graphics and audiovisual information . The 

non-linear, interactive format can respond to the 

user ' s requests for more information on a subject. For 

example, for further information on a word or graphic, 

the user points at the area on the screen and clicks 

the mouse button . The program then branches to another 
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screen, plays a v ideo sequence, calls up new t e x t from 

d isk or CD- ROM, or i n some other way brings a new set 

of related information to the user. Thus, users can 

e x plore the program heuristical ly , pacing themsel ves 

and taking adv antage of the c omputer · s ability to 

o rganize, c orr elate, store and retriev e information 

( S i l verstone 1988). 

Hy perCard f i les emp loy the metaphor of a stack o f 

i ndex cards . Hy perCard files, or stacks, are callee-

tions of cards c ontaining scr een buttons, tex t fields, 

paint graphics and other familia r components of the 

standar d Macintosh user interface (Goodman 1987) . 

While not a substitute for database management soft­

ware, Hy perCard shares some structural features with 

conventional database programs. Tex t is stored in 

fields. F i elds are arranged on cards, wh i ch are com-

parable to record in a c o n v en t ional database . Cards 

can be searched and sort ed rapidl y . The program also 

incorporates a f ull r ange o f paint graphics tools and a 

powerfu l Eng l ish-li ke p r ogrammin g language, Hy perTal k . 

The c ard is the f u ndamen tal unit wi t hi n Hy perCard 

stacks. When d i splayed , a card in a Hy perCard stack 

o c cup i es t he ful l screen of a Ma cintosh plus or SE (342 

by 512 pi xels ) . On a Macin tos h I I the c a r d occup i es 
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about half of a twelve or thirteen inch monitor. 

Regardless of screen size , only one card is visible at 

a time . Users browse through the HyperCard applica-

tions by moving among cards, much like flipping through 

a stack of index cards. Cards are composed of two 

independent layers, a transparent foreground layer 

containing graphics, buttons and text fiel d s unique to 

a particular card, and a background layer of graphics, 

buttons and text fields that may be shared by many 

cards (Apple Computer 1985) , 

The HyperTalk language interpre ter within Hyper-

Card is a simple Object Oriented Language (OOL). Most 

conventional programming languages require the creation 

of a long master instruction list (Goodman 1987). 

However, HyperTalk is object oriented, tied to the 

various components, buttons, text fields, cards, and 

backgrounds that make up a HyperCard stack . Short 

pieces of HyperCard code attach to objects in a stack 

and do not execute until a specific event occurs, such 

as a user clicking the mouse while resting on a screen 

button to initiate action, e.g . one click on the mouse 

button could replace many lines of computer code in a 

conventional database . By choosing options from pull-

down menus familiar to users of the other Macintosh 

programs, a user can create, move, resize, and visually 
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restyle all basic HyperCard objects (Yan kelovich 1988). 

Familiarity with the object oriented structure of 

the language enables the user to write programs, or 

script. Scripting, the HyperCard mode of speech for 

programming HyperTalk, resembles a very forgiving, 

English-like implementation of BASIC. HyperTalk con-

tains an array of basic programming constructs for re­

peat loops, if-then-else and true-false logic opera­

tors, mathematical functions and operators, and text-

handling routines. HyperTalk also allows direct con-

trol over the visual properties of all HyperCard ob­

jects and painting tools (Goodman 1987), 

HyperTalk's handling of variables is particularly 

convenient, since local temporary variables may be 

created and used "on-the-fly" without prior declara-

tion. Text may be imported from text-only (American 

Standard for Computer Information Interchange, ASCII 

format) documents, conventional tab or comma-delimited 

database and spreadsheet files. The user can program 

HyperCard to accept and reformat other types of text 

files, can design custom "Function" subroutines (icons) 

to move around the file, and can create extensive sound 

and visual effects. 



HyperCard allows the user to create five classes 

of objects: buttons, text fields, cards, card back-
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grounds and stacks . The user creates objects by chaos-

ing the appropriate command from pull-down menus, such 

as "new button" or "new field . " After creating a but-

ton or text field, the user can move the field around 

the screen and resize it by "picking it up" and moving 

or stretching in MacDraw, an object oriented drawing 

program (Apple Computer 1985) . By double-clicking, the 

user can build up a dialog box for choosing names, 

visual styles, text styles, icons and other options 

appropriate to that class of objects. 

The user accesses Hyper-Talk scripts by opening a 

script editing window from the dialog box, which is 

attached to every object that HyperCard creates. If 

the user encounters problems executing a script, Hyper­

Card automatically offers the user an option to edit 

the defective script. 

On the screen a button animation can appear . This 

button is used to control the animation of a series of 

screens. When the user holds the mouse button down 

while the cursor lies within the " Animation" button, a 

short repeat loop cycles continually until the user 

releases the mouse button. This could illustrate an 



animated sequence of drawings, showing for example, a 

door opening and closing . What the viewer sees is a 

series of frames at a rapid speed that creates the 

illusion of motion. 
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In addition to the programming possibilities 

offered by HyperTalk ' s standard 250-word command vocab­

ulary, Hype rCard ' s native capabilities may be extended 

and customized through the addition of special-purpose 

segments of Pascal or C-Language Code . Such customiz-

ing allows the HyperTalk language to control virtually 

any device connected by a serial interface, including a 

videodisc player, a CD-ROM drive, and other audiovisual 

and computer equipment (Williams 1987 ) . Hence, it 

becomes interactive, responding to the unique inputs of 

each user in each session . 

The Apple Programmer and Development Association 

(APDA) offers a number of ready-to-use resource exten­

sions to HyperTalk of particular interest to audiovis-

ual application developers. The APDA video resource 

adds thirty-three English-like HyperTalk videodisc 

commands to HyperCard, allowing it to control fi v e 

popular mode l s of interactive videodisc players: the 

Sony 1500, the Pioneer LV-P4200 and LDO-V6000A, the 

Hitachi 9550 and the Panasonic TQ2024f (Laffey 1988). 
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Most videodisc player manufacturers now offer cables 

with the appropriate connectors and hand- shaking proto­

co ls for connecting Macin tosh computers to player seri-

al ports. The SendSeria l resource, also from APDA, 

enables Hy perCard to send strings of hexadecimal or 

mnemonic codes directl y to the videodisc player, by pas­

s i ng the gener ic v ideodisc commands a v ailable through 

the v ideo r esour ces and allowi ng full access to all 

f eatur es that a particular v ideodisc play er offers. 

The APDA offers these extensions to Hy perCard within 

stac ks that c ontain full, understandable instructions 

f o r insta l lati on and that require no particular e x per­

tise in computer programming. 

Many resources hav e entered the publi c domain, 

such as Shareware, whi c h is obtainable from most 

Mac intosh u sers ' groups and national forums such as 

CompuServ e bulletin boards. These resources allow 

HyperCard stack authors to incorporate digitized audio 

sequences, color graphics and o ther capabil i ties not 

nati v e t o the standard v ersion of HyperCard. Users can 

copy t hese capabilities from one Hy perCard stack to 

another in a simple cut and paste operation using the 

Apple resource editor ResEdit, a v a il able from the APDA 

and most Macintosh users · groups ( ADPA 1987) . After 

i n s tall ing t he resource into a Hy perCard s t ack, the 
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user operates the resources with simple English-like 

commands such as Video- Play, Video-Stop, or Video-Slow. 

Fully developed HyperCard stacks may look and act 

much like stand-alone application programs based on a 

programming language ( ADPA 1987). HyperCard stacks can 

be opened and run only under the control of the Hyper-

Card program. This dependence on the presence of 

Hyper-Card is a relatively minor drawback since Apple 

now includes the program with every new Macintosh sold 

and sells Hyper-Card at the cost of packaging and is 

distributing it through Apple University Consortium 

arrangements. 

HyperCard includes a full set of painting tools 

similar to those found in MacPaint (Apple Computer 

1984), SuperPaint (Silicon Beach 1986 ) and other 

Macintosh paint graphic programs. The user can import 

graphics from most Macintosh graphics programs into 

HyperCard applications via the clipboard and scrapbook 

or directly from MacPaint-formatted documents. The 

user chooses paint tools and fill patterns from unique 

tool palettes by " tearing them off" the menu bar and 

moving them about as independent windows on the screen. 

As with t y pical Macintosh paint programs, HyperCard 

graphics are limited to the seventy-two dots-per-inch 
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resolution of the Macintosh display screen (Laffey 

1988). HyperCard does not currently support color 

graphics, although, a similar new product called Super­

Card will support color graphics. 

A typical card within a HyperCard stack may con­

tain illustrative graphics, text fields containing 

explanatory notes, and a variety of screen buttons. 

The student user can click on any of these buttons to 

initiate action from the program. The " Animation" 

buttons causes the program to animate the drawing, 

illustrating movements. For example, reference button 

can allow the user to refer to another card e xtensivel y 

labeled with relevant landmarks. Simple animations, 

coupled with video sequences, can introduce the student 

to the main focus of the class or assignment. 

To produce short computer graphic animation sequ­

ences, the user attaches a HyperTalk program script to 

a button. The program then rapidly flip s through a 

series of cards each containing a drawing of one step 

in the cycle. Each of the graphics comprising the 

sequence has its own card. When the users clicks the 

"Animation" button, the nine cards cycle rapidly onto 

the computer screen in a reasonably convincing anima-

tion of the scene. Note that a ll other graphics on the 
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screen remain identical from card to card wi thin t he 

animation sequence, creating the illusion that all of 

the action occurs on a single card screen ( ADPA 1987). 

Hy perCard ' s primary virtue lies in its ability to 

easily link associated graphics, text, and videodisc 

sequences into an integrated connection of information. 

A dissol v e is one of the seventeen visual effects built 

into HyperCard. A dissol v e would work as follows: the 

student moves the screen cursor o ver the illustration 

and holds the mouse button down, the on-screen illustr­

ation then melts away to, as one possibility perhaps, 

an internal view. When the student releases t he mouse 

button, the program dissol ves back to the original 

external t y pe view. This dissolving allows the student 

to easily associate the two illustrations. 

Enabling the user to create multiple levels of 

depth and complexity by linking illustrations in Hy per­

Card stacks is a central strength of the program. Cards 

can branch directly to more than a dozen of other 

cards , containing related graphics and animations, 

literatu r e references, menu optio ns and program-help 

information. The card also can link different video 

sequences from a v ideodisc. If t he creator design s a 

standardized background graphic that is shared by all 
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the cards in the application, this makes the process of 

switching from card to card largely transparent to the 

student user . Icons are standardized at the bottom of 

the screen allowing the users to page between the prev­

ious and next cards, obtain general help type messages, 

print the current screen, go to the main course menu, 

or exit the program directly from any card (Williams 

1987). 

Running HyperCard requires minimum hardw.re of one 

Megabyte of Random Access Memory ( RAM), a hard disk 

drive, and a Macintosh operating system version 3.2 or 

greater. HyperCard and application files can be run 

f r om systems equipped with two 800 K floppy drives: 

however, from my point of v iew, HyperCard then performs 

sluggishly due to the large size of the program and 

application stacks. Complex HyperCard stacks, dense 

with graphics and screen objects, tend to be quite 

large, averaging about 10 K per card. 

Currentl y HyperCard based interactive v ideodisc 

( IVO) applications cann ot be set up on a single touch­

screen monitor due to lack of appropri ate video display 

monitors and v ideo o verlay hardware compatible with the 

Macintosh . Such equipment is now a vailable for the 

Macintosh II, but in most situations the added cost of 
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using the Macintosh II as a host for an intRractive 

videodisc workstation can be prohibitive. So, Hyper-

Card generated IVD will probably remain double-monitor 

configurations (computer screen and a separate video 

monitor) in the near future. While two monitor IVD 

workstations do not suit some applications, the low 

cost of a Macintosh based workstation (about S3500, at 

University prices, including player and monitor) makes 

it an attractive alternative to the more •xpensive 

touch-screen systems (Sliverstone 1988). 

Apple ' s HyperCard is just one of a number of proQ­

rams entering the market to implement interactive 

hypertext concepts in microcomputer educational applic­

ations, but no program has yet made all of the capabil­

ities of a fully realized hypertext s ystem accessible 

to audio-visual developers. While HyperCard allows 

educational software authors easy access to the 

Macintosh interface "look and feel," it does lack crit­

ical features a true hypertext system would require. 

In HyperCard, buttons are tied to their locations on 

the screen, so scrolling text fields cannot be used as 

reliable branching points for cross-referencing and 

annotating as a true hypertext environment would al l ow. 
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The ease with which HyperCard allows the graphic 

look and feel of !VD programs to be redesigned may make 

it an ideal tool for creating "dummy" test programs for 

complex projects which are highly dependent on an 

intuitive, easy to use, user interface. A creator 

could design and test a reasonably functional model of 

the proposed interface design in HyperCard before prog­

ramming it in more efficient, but less flexible com­

piled languages such as BASIC programming language 

(Williams 1987) . 

Admittedly, the low resolution of the paint graph­

ics in HyperCard and the lack of access to color, do 

hamper illustrations . But animations that might take 

weeks to accomplish on advanced computer graphics sys­

tems can be created in more modest form and made avail­

able to student users simply by scanning them from 

pencil sketches and placing the graphics into a Hyper-

Card stack . Most educational personnel are quick to 

see the virtues of simplicity, low cost and quick turn­

around time. 
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Chapter Three 

Interactive Co•puter Based Learning: Terminology 

and the Five levels of Interactive Programs 

With the adve nt of interactiv e computer based 

l e a rnin g comes a language all its own. A high-tech 

alphabet s oup, interactive-video terms have baffled 

many with their u nfami liar ity and their definition 

variations . This chapter will attempt to set the rec-

o rd straight and e x p l a in the di fferent phrasvs that are 

coming about with the i nnovative technology. 

From the r esearch I completed, this is the first 

time that interactive video terms, with definitions, 

have been compiled , 

useful document. 

mak ing this chapter a unique, but 

Authoring: Refers to the preproduction phase o f 

an interactiv e video or videodisc program, or to the 

preparation of an original computer program to run the 

interactiv e video or videodisc. Non programmers often 

use an " authoring l a nguage o r " authoring s ystem. " 

Authoring Language: A high-level computer pro­

gram, often based on a computer-programming language 
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like Basic, which facilitates authoring by reducing the 

number of instructions involved and translating these 

into language resembling e veryda y English. Authoring 

l anguages still require programming skills. An e xample 

is Course Design Language (COL ) , which is programmed 

using a limited vocabulary of English words. 

Authoring SysteM: To f u rther facilitate the auth-

oring process , a front-end program is added to the 

authoring language, which makes it easier to use by 

nonprog rammers. COS/Ge nesis is a menu-dri ven authoring 

s ystem that works like a word processor and produces 

COL code. COL and CDS/Genesis are designed and sold by 

the Interactive Technologies Corporation, San Diego, 

California. 

The Books: Known by the co l o r of their jackets, 

t hese are the Phillips/Sony books of technical stan­

dards, released to developers who are licensed to use 

the technology . The Redbook covers Compact Disc ( CD) 

Audio technology; the Greenback, CO-Interactive; and 

the Yellowbook , CO-Read Only Memory ( ROM ) . 

CAV: Constant Angular Velocity . Each frame of 

the videodisc program occupi es one track (re volu tion) 

of the videodisc. Freeze frame, slow motion, and frame 
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accurate access are possible in CAV. Program time is 

30 minutes per side on a 12-inch disc, 14 minutes on an 

eight-inch disc. 

CAV. 

Almost all interactive uses are in 

CD-G: Compact Disc Plus Graphics. Warner New 

Media Inc. · s recent offering, a compact disc with ex-

tended graphics capabilities. CD-G discs can be played 

on regular CD players, but, to see the graphics, y ou 

need a player with a graphics-reading chi p and a vid•o 

out port to hook up to your TV. The new J VC-developed 

players can be seen playing pop and classic music at 

retail chains like Musicland. The graphics include 

lyrics, liner notes, and pictures. 

CD-I: Compact Disc Interactive. To be released 

this year by Phillips. The disc has 650 megabytes of 

storage and is des igned to carry dig i tized, still 

images like computer-graphics--which are low ( one-tenth 

of the 525-line NTSC image, American Standard) resolu­

tion, as well as text and aud io. A slow-speed anima­

tion can be simulated with wipes, dissolves, overlays, 

and scrolling. The user will interact with a CD-I 

player (which has a microprocessor ) using a mouse. CD­

I will function as a subset of LaserVision . 
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CD-ROM : Compact Disc-Read Only Memory . Uses the 

same media format as a CD audio disc, with computer 

storage applications. CD-ROM can store up to 550 mega-

bytes of data ( the complete Encyclopedia Britannica, 

with room to spare) on one disc, along with other mixed 

media . Used as an ad j unct to small computers. 

CD-ROf'f-XA: Compact Disc-Read Only Memory -Extended 

Architecture. Sony developed CD-ROM-XA as a bridgv 

from CD-ROM to CD-I, and to provide some level of stan­

dardization for using audio and video on a CD-ROM plat-

ter. Still in development, CD-ROM-XA will support 

audio (def ining fidelity and speech quality sound) and 

some CD-I-like motion v ideo (but not full screen or 

full resolution) . Intended for industrial use, XA will 

be play able on Personal Computers that have audio chips 

and VGA boards added on . 

CLV: Constant Linear Velocity ( exte nded play). 

More than one frame of the v ideo program is recorded 

per disc revo lution . Freeze frame, slow motion, and 

frame-accurate random a ccess are not possible. Program 

time i s 60 minutes per side on a 12-inch disc, 20 minu-

tes on a n e i ght-inch dis c . 

consumer applications. 

It is used for movies, with 

--
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CVD: Compact Video Disc. A 4.75 inch disc that 

carries a band of LaserVision-compatible analog video 

( six minutes). It can deliver interactive /mix ed-media 

applications, but it needs a special player that can 

read both bands. Used for music video and point of 

purchase displays. A company called SOCS Research in 

Los Gatos, California uses CVD to define proprietary 

SOCS technology that puts 18,000 still frames (in CAV) 

or 16 minutes of continuous, full-frame, TV-quality 

video (CLV) on a CD-sized disc. CVD also encodes two-

channel CO-quality audio and data. Slow motion, still 

frames, searches, and reverse play are possible. 

In development is a consumer CVD player that will 

also play CD audio discs and will have an expansion 

port for use with personal computer interactive mode, 

as well as a portable CVD player for music videos, 

movie shorts or instructional material that can be 

connected to a television or stereo. 

devices are referred to as CDV. 

DVI: Digital Video Interactive. 

Sometimes these 

Invented by the 

David Sarnoff Research Center (formerly RCA Labora­

tories, Princeton, New Jersey), in 1983 and first demo-

nstrated in 1987, it ' s now proprietary to Intel. Using 

advanced compression techniques, DVI gives the CD-ROM 
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disc the ability to store and interactively 

process 72 minutes of full-motion, full-frame, low­

resolution (256 by 240 pixels, just below the VHS video 

format) video. It works with and displays any kind of 

audiovisual material, including motion video, still, 

audio, graphics, text, and computer data . DVI boards 

can be added to a Level III interactive system with an 

IBM personal computer or a compatible system . Used in 

a variety of markets, DVI will reach the consumer level 

late in 1989. 

EGA: In IBM personal computer display devices, 

there are different types of boar ds that determine the 

quality of the image on the screen . The earliest 

boards were Color Graphics Adapters (CGA) . Then came 

Enhanced Graphics Adapter (EGA) soon to be followed by 

Video Graphics Array (VGA). 

one(s) below it . 

Each standard includes the 

En c o ding: A 12-inch laser disc can hold up to 

54,000 frames of information . Each of these frames has 

its own frame number embedded in the disc (like edge 

numbers in film). Encoding is a process that electron-

ically assigns a precise frame number to each v ideo 

frame (on CAV discs) as the videodisc master is made 

from the edit master. 
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Interactive Video: Any motion picture (videotape, 

compact disc, optical disc, or hard disc) or program in 

which the user determines the program sequence by re­

mote control, joystick, keyboard, mouse, or voice con-

trol. Most interactive programs consist of a vide o 

program and a computer program running in tandem under 

the control of the user. The basic levels of interac-

tive hardware (or delivery systems ) are defined by the 

Nebraska Video Design/Production Group in Lincoln, 

Nebraska. 

Laser Disc or Videodisc: These t erms are often 

used interchangeably to refer to an optical storage 

medium read by a laser beam that follows the Laser­

Vision (the trade name for the Optical Disc format 

promoted by Phillips, Pioneer, 3M, Sony, Hitachi, and 

others) standard for NTSC (American standard) video and 

audio. Laser discs have been a standard for interac-

tive programming since 1978. Eight-inch and 12-inch 

sizes are available, in either single or double sided. 

Discs can be recorded to play in CAV or CLV . 

Level 0: Represents Domestic Standard videodisc 

players that have no potential for interactivity; it 

hooks up to a TV like a VCR . A Level O player can play 
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any level videodisc, but no interactivity with the 

pro gram on the disc is possi ble. 

Level I: A Level I videod i sc player has certain 

basic f eatures: remo te cont r o l, "search" facility, 

freeze frame, forward and r e verse motion , replay and 

3 4 

dual - channel audio features . By enter ing the numerical 

addresses manuall y, the u ser can go to precoded chapter 

starting poi nts or p ic ture stops . It can be hooked up 

to a TV. Most Level I applicat i ons are consume r-orien-

ted feature films , instructional, and educational pro­

grams. 

Level II: Lik e videotape, LaserVision videodiscs 

have two audio channels . The s e channels can be used to 

store d igital data such as a computer program . A Level 

I I play e r contains a microprocessor that reads a com­

puter p r o gram e ncoded in the second audio channel of 

the v ideod isc . It of fers al l the features of Level I, 

plus on-boa rd programmable memory , improved a ccess 

time, multiple choice . branching f ac il ity , and score-

keeping . 

t r o l. 

It i s operated with a hand-held remote con -

Level I I I: Contr o l of t he vide odisc player re-

sides in an e x ternal microprocessor o r a personal com-
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puter. The computer program that runs the videodisc 

player resides on a floppy disc instead of on the laser 

disc itself. Le vel III offers the greatest versatility 

of any configuration. The user can interact through a 

touch screen, light pen ~ mouse, keyboard, or voice 

control. A typical Level III delivery s ystem consists 

of a Zenith high-resol ution RGB touchscreen monitor, a 

Zenith microcomputer with 640K RAM, 20-megabyte hard 

disc wit h 8MHz clock speed, a keyboard, and a Pioneer 

6010 high efficiency, industrial grade, laserdisc 

player. 

Level IV: An informal l e vel of interactivity; 3M 

has defined it as "applications requiring standard 

video plus data encoded i n the video field," The data 

e ncoded in the v ideo area cou ld be still f r a me digital 

audio ( which permits as much as 10 seconds of audio for 

! /30th of a second of still frame), or digital data to 

run the program. This data is then downloaded into the 

computer or computer network, eliminating the need for 

floppy discs . 

Magneto-Optics: To record dig itized audio and 

video s ignals on an MO disc, a magnetic head on a 

play e r gener ates a magnetic field , where a ll the di­

poles are polarized one wa y --all positive or negative. 
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A laser beam then selectivel y heats certain spots on 

the surface of the disc and changes the direction of 

specific dipoles, which results in a binary code, or 

digital informati on, that can be read by the laser. 

Asaca has developed the ADS-300, a compact still­

store recorder, editor, and player that uses magneto­

optical discs. The double sided discs come in similar 

cartridge form and can store up to 1,600 frames (650 

Megabytes) of digitized color still image data. Up to 

seven e xternal dua l disc drive units can be supple­

mented to the ADS-300 main frame for a maximum on-line 

data bank of 11,200 frames. The portability of the 

ADS-300 allows for easy data distribution between v ideo 

libraries, production and news studios and outside 

relay vehicles and mas ter control rooms. In develop-

ment are two digital videodisc recorders (the Asaca 

ADR-5000 and 5500) that use rewritable magneto-optic 

discs. The 12-inch unremovable discs can store 10 

minutes of motion picture v ideo and sound (two chan­

nels) or 18,000 still frames ( additional disc drives 

can bring it up to 100 minutes or 180,000 frames). 

Premastering: The stage in the production of a 

videodisc when the master tape is c hecked and prepared 

fo r transfer onto the master disc, from which all sub-
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sequent discs will be pressed. 

WORM: Write Once, Read Many. Refers t o any blank 

optical disc on which the user can r ecord data once, 

and access (or read) many times, but can never erase. 

Storage capabilities vary with the size of the disc. 

Many thanks to those who helped me compile this 
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nia . 

8. Copes, Asaca/Shibasoku Corporation of America. Los 
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In teractive Technologies Corporation, San Diego, CA. 

Nebraska Videodisc Design / Production Group, Lincoln, 

Nebraska . 

S . Corny n, War ner New Media, Bu rba nk , CA. 

E. Mullen, Sony Corporation of America, Park Ridge, New 

Jersey . 

Intel Corporation, Santa Clara, CA . 

AT&T , Summerset, NJ. 

Videodisc Publishing, New York Ci ty , New York. 

D. McE lhatten, American Interactive Media, Los Angeles, 

CA. 

3M Optical Recording Department, New York Ci t y , NY. 
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Chapter Four 

Interactive Videodisc 

With all of its e xceptional promise, interactiv e 

video has been a slow start er. While it has been de-

veloping fitfull y for over 10 years, interactive, in 

the late 1980s, has made a less than spectacular splash 

in the marketplace. 

soon change? 

The question r emains: will things 

Videodisc is the veteran survivor of interactive 

video developed by Philips, under the n ame Laservision. 

Videodisc is an ootical technolog y that stores images 

and sounds in analog form and more r ecentl y digital 

audio (on some consumer discs and players ) . Not s u r-

prising, it was Defense Advanced Research Projects 

Agency ( DARPA ) which in 1978 helped g ive interactive a 

push and more vi s ibility by funding the MIT production 

of the Aspen project, desc r i bed as "surrogate travel," 

while the Army also began to spend funds on interactive 

training discs . RCA announced its il l -fated Selecta-

Vision, or Caoacitance E l ectronic Disc ( CED ) , in 1981, 

a linear and non interactive format using a sty lus. The 

compan y plunged $ 170 million over 1 5 years into devel­

opment and marketing of the format which e ventua ll y 
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lost out to VHS v ideo cassette r ecorders in the home 

market ( Iuppa p.10 ) . Manufacturers of the other inter-

active and disc playback schemes envisioned interactive 

disc as a tool for training in the military and busi-

ness sectors. Nevertheless, out of the flurry of dol-

lars spent came a standard developed for both NTSC 

(Amer i can standard ) and PAL (European standard) of 

video. 

With a slow but steady growth forecast, interact­

i v e analog v ideod i sc has an industrial market base of 

160,000 players. The consumer market is waiting to be 

tapped with 400,000 players in the U.S.A. (Harris 

p . 18). Thus far, though, products are mostly old 

movies; and precious little is interacti ve. 

I t is the nex t wave of technical adv ancement in 

interactive that may well be stalling broader accep­

tance of standard videodisc interactive, Compact Disc­

Interacti ve (CD-I ) a nd Digital Vi deo Interactiv e (DV I ) 

with their increased capabilities that obsolesce their 

progenitors. The g rowt h of these videodiscs is being 

retarded by all the talk about CD-I and DVI. With 

competit i on on the horizon for the videodisc , potential 

producers and buyers are hesitating, to wait and see 

what develops ( Pr ice p.38). 
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Two developments have pushed the videodisc along: 

the combination player, which plays standard twelve and 

eight inch analog videodiscs, as well as Compact Disc 

audio and Compact Disc video, has increased awareness 

of the optical technology, specifically in the business 

sector; a nd, second, IBM ' s introduction in 1986 of 

InfoWindow, a multimedia development and present~tion 

system. Recentl y, competitor Sony has made its View 

System compatible with the InfoWindow development and 

presentation s ystem. 

There are 1,000 off-the-shelf generic courseware 

titles for business training, which wil l run on Info­

Window and the new compatible View System, as well as 

over 100 other on earlier View Systems (Harris p.20). 

Equipment cost is generally minimal. But Info-

Window or View System, as a development platfor m also 

doubles as a display, which can be a problem because 

neither IBM nor Sony has yet produced a cheaper presen-

tation system. The InfoWindow system includes an I BM 

monitor with touch-sensitive screen, microcomputer and 

control program, and an optional non-IBM videodisc 

player. The price is about $10,000, less if the buyer 

already has a microcomputer and applicable software 
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(Iuppa p.20). A producer will need hardware and soft-

ware to configure the system, including a n Enhanced 

Graphics Adapter (EGA) card and graphics sof tware . 

Depending on the purpose and design, a producer may opt 

to use an authoring s y stem, an application program to 

input data and run the interactivity instead of writing 

a customized program, which demands a higher-level 

programmer, but yields a more complex design. An auth-

oring system prices from a few hundred dollars into the 

thousands. 

Fifty-four thousand still images, or thirty 

minutes of moving imagery, on an analog disc is a lot 

of information to fill, along with two audio tracks, 

which can be used separately or as stereo. Add to that 

graphical and text overlays, created and stored on a 

hard disc for repurposing or multipurposing a disc. 

Some producers minimize or e liminate the videodisc' s 

role in storing full-motion video because they find 

interactive graphics on hard disc (as offered by CD-I 

and DVI ) more effectiv e for their purpose than the use 

of full-motion video on videodisc (Perlmutter p.12). 

One producer, Jeffery Silverstein, CEO of New 

York-based Fusion Media, says as much as forty percent 

of the cost of preparing a videodisc may go into design 











about the cost, but also about the quality of educa-

tion . Industry is starting to develop interactive 

training programs for employees as away to reduce 

training costs. 
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The lessons learned within the employee education 

(in teractive computer based programs) could become the 

model for restructuring the process of education in the 

public schools and other educational s y stems. It is 

encouraging to note that one of the national education 

goals recently articul ated by President Bush is to 

guarantee " the supply of qualified teachers and up-to­

date technology" . 

In conclusion, it is likely that this emerging 

national attitude e xpressed by President Bush will 

provide a springboard to accel erate the introduction of 

interactive computer based programs in to learning. 

Ackerman noted, " the future is uncertain, but develop­

ment of new interactive programs continues." 

Throughout this paper we have explored a number of 

issues. First, interactive multi - media technology was 

described. The speed of producing computer generated 

presentations for educational use is faster than ever 

before. New technology has also made it less e xpensiv e 
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to produce such presentation. 

Second, Apple Computer · s videodisc authoring sys­

tem software HyperCard offering a simple-to-use and low 

cost solution to developing interactive presentation 

systems was described . The low cost of Apple ' s Hyper-

Card program is a leader in bring affordable and easy 

to operate authoring systems to education. 

In the first compilation of its kind, Interactive 

videodisc terminology and the five levels of interac­

tive programs have been defined . 

Although no one can predict the future and be 100 

percent accurate, it is clear that interactive computer 

based programs can be used in education to help keep 

cost down and provide uniform, interactive learning 

that will improve educa tion efforts and that its poten­

tial for making significant contributions in business, 

medicine , and other fields is quite high . From what we 

have seen so far , the technology used to produce inter­

active video programs is becoming less expensive; the 

future is secure for continued interactive video devel-

opment. More and more programs a re being produced for 

both school and employee education . 
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As long as the government and industry continue to 

spend the dollars needed to develop new equipment and 

programs, the future of interactive technology will be 

a shining s t ar for the education of our country . 
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