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COMPUTER D TEACHERS

Videodiscs Liven Up Learning
Desktop, computer-controlled systems give students new ways to do research or develop skills

IDEAS
BENEFITS OF
INTERACTIVE

TECHNOLOGIES

* According to Rockley L.
Miler, editor and publisher of
the Videodisc Monitor,
videodisc education has the
following advantages:

*Reduced learning time.
Studies find videodisc systems
cut leaming time by as much
os 50 percent.

-Instructional consistency.
Technology-based systems do
not hove "bad days' or tire at
the end of a long day.

-Privacy. Students ore free
to ask questions and explore
oreas that might cause embar-
rossment in groups.

-Mastery. Unlike a normal
dossroom situation, the inter-
odive system will not move on
to new material until current
material is mastered.

.Increased retention. In
some studies, retention is in-
creased by as much as 25 per-
cent.

· Increased safety. Stu-
dents can explore dangerous
areas, such as the chemistry of
explosions, without risk.

*Reduced behavioral
problms. Interactive systems
focus-attention and increase in-
dividual involvement, thereby
reducing the potential for mis-
behavior.

-Increased motivation.
The high level of feedback and
individual involvement encour-
ages persistence.

·Increased access. Sys-
tems con deliver courses to one
or two students in situations
where it would not be econom-
ical to hire a special teacher;
students con use simulated lab-
oratory equipment instead of
actual equipment that might
cost tens of thousands of dol-
lais.

- SJ.G.

By Simson L. Garfinael
SI5H 4rlter of The Crision .Senee Monior

EVA PAWLOWSKA, Hea-
ther Dinallo, and Jenny
Shulman know what the

United States would be like if
Michael Dukakis had been elect-
ed president.

Using resources stored on a
single videodisc, the three sev-
enth-graders examined Mr. Duk-
akis' positions on abortion,
drugs. education. and the envi-
ronment, then compared
each with the views held by
George Bush. hey exam-
ined cotnmmercials by the
candida.te,, anaters to e-
porters, and remarks dur-
ing the presidential debate,
and then looked at maps
and exit poll data to deter-
mine hich answers were
the most important to vot-
els. And they did it all with-
out leaving their classrootm
in Shrewsbur; Mass.

What mnade the project
possible was a desktop com-
puter, a computer-con-
trolled videodisc player,
and a single plastic disc
containing thousands of
still photographs and doz-
ens of short segments of
ABC News television foot-
age. Similar videodisc
workstations are being in-
troduced in the United
States military and busi-
nesses around the US are
using them to train workers PUSHIF
iat a tIdUUoI ot te cost or

warm-blooded teachers.
The systemu is so easv to use,

Eva sa, that "a first-grader
could use it."

"We were just playing ad
found a lot of different things,"
adds lleather.

"You don't have to do any-
thing but sit and press buttons,"
jellnn says.

Even so. teachers report that
the systems are good at helping
students learn - perhaps because
the systems force the students to
think ery hard about which but-
tons to press.

Although videodiscs, first
availale in the late 1 970s, haven't
caught oni in the home entertain-
mert market the way videocas-
sette recorders have, the technol-
ogy has created an industry all its
own: interactive video-training,
which combines printed text,
sound, still photographs, and full-
motion video to teach students or
develop business skills. A single
I 2-inch disc can hold 50,000 indi-
vidual photographs or two hours
of video; under. computer con-

trol, any frame on the disc can be
displayed in a few seconds. Ot a
high-quality color monitor, the
imiages look as good as color pho-
tographs in glossy magazines.

Another videodisc at the
Shrewsbury High School contains
a photograph ofevery painting in
Washington's National Gallery of
Art, dth video segments in which
art historians explain details such
as brush stroke technique.

A third videodisc contains tens
of thousands of photographs of
plants, animals, and fungi, as well
as a dictionary of biological terms,
each one with a written explana-

navigate through the v.
nmedia database. Some
ask questions and give
extra reinforcement wl
make mistakes; others 
like computerized encyc

Shrewsbury's public
are one of a handful a
nation where videodisc
are being used by stud
daily basis. Far more "mo
workstations" are being
employee training in tar
rations. One of the first
InfoWindow, ias devek
)ears ago by IBM to trai
emrnloyees.

G sBUotNs: Lessons come alive through interactive videodic programs.

tion and a full-color 'photograph.
Promoters of the technology

say one of its key strengths is that
videodisc education is self-paced.
The students agree: "You can go
back to the issue and take out ev-
ery detail that you missed," says
the button-pressing Jenny.

"It captivates the interest [of
students] who are very difficult to
motivate in the traditional sense."
says Ruth Adams, a Shrewsbury
teacher who has taught with the
system.

"It's one thing to talk about
cell division and see still-life pic-
tures of it in a textbook, . .. [and
another for students] to see a cell
actually dividing in a video se-
quence before their very eyes."
U'nlike movies, Ms. Adams says,
students have control over a
videodisc system. "They can stop
it at any time, they can interact
with it, they can look up more in-
formation."

While each videodisc system is
different, most of them use a
mouse, keyboard, or touch-sensi-
tive screen to allow the student to

"We Spend $1 billion
internal education pi
says James Dezell, vice
and general manager of
ucation Systems. "We w
ing for ways that we cou
that knowledge more e
at less cost." -

"One of the first cot
we developed ... was to
young person coming o
lege [to sell computers
cific industry,' says M
One course consisted
hours of self-study, follot
hours at Duke Universi
ent people into the heal
try. We replaced that wi
hour interactive course.
35 percent increase in k
retention," he says.

More important, say
"the reaction of the pa
was that this was a mu
much more enjoyable, a
more effective way t0
knowledge."

Even though a m
workstation can cost 5]
more, the money saved

ast multi- systems is -substantial," says
systems Dezell. The systems also have the

students advantage that the training tan
hen they be given on demand, rather
are more than waiting six months foir a
lopedias. course to be given at a specific

schools place. .-. [Students] can also go
cross the back and do refresher work,"

systems whenever required, he says.
eits on a IBM isn't alone in discoveringl
ultimedia the benefits of the technolog7.
used for "Well over 30 studies compiled t,

gecorpo- date have found that interactive
systems, technologies reduce learning

oped five time requirements b) an average
in its own of 50 percent," says Rocklev Mill-

er. editor and publisher of the
Videodisc Moniitor, a trade:
publication.

()tle of the largest users
of multimedia trainilng is
Federal Express, with nlie
han 1, 000 insalled s,>-
tels, sa\s Daxid l.ubin. to-

isunder of Applitedl L.eal -
ng 'in Bedford, Malss..
which designed the Fedcral
Express system.

"Everybody who is in-
volved in dealing with the
public is trained on one of
these interactive systems."
says D Lubin. The com-
puter Lubin explains,
teaches the employee what
he or she needs to know,
then administers a test and
remembers the resuls.
'The training is designed
to help an individual do
setter on that test," he says.

'Each month, 'when em-
ployees are retrainied, the
ianmputer automaticall)
gives each one ithe material

:..m that he or she didn't do well
r r UlCIOI , as Well a. ali

a year on changes in corporate policy.
rograms," For those who think these ss-
president 'temns ound too much like George
fIBM Ed- Orwell's"] 984," Lubin says not to
,ere look wiiy.' "It's actually better than
Id deliver that; it's 1989. The difference be-
effectively tween 1984 and 1989 is that 1984

people were viewing computers
irses that as a device that was there to keep
train that trade of you, keep a file on ou.
,ut of col- In 1989, our employees view thin
to] a spe- computer-based system as a de-
r. Dezell. vice that helps them get a promo-

of "11 tion, earn a raise, or be better
wed by 40 prepared to meet the need of a
ity to ori- clieitori the company. It's the car-
dth indus- rot, not the stick."
th a nine- The systems are also making a
We find a big difference in the US military,
nowledge says Mr. Miller. The most impres-

sive ones that he has seen have
ys Dezell, desktop mock-ups of tank instru-
rtidcipants ment panels and are used to train
ch better, gunnery personnel
and much "You look through an eyepiece
o receive .very simila to what you would ac-

tuiily tie looking though in a
aultimedia taink," "s Miller. Inside the eye-
10,000 or piece is i tiny televisio."screen
I with the connected to a videodisc player
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develop skills

"sub>stantial,"' siavs
iustems also have the "You select your ammunition,

hat he training an aim, and fire your weapon."
n dlenan(l, rather The simulation is so good,

six months fir a Miller says, that when students
gi enll at a specific move to live ammunition, more

ideutsl can also go than 93 percent score hits on
I, refresher work," their first try. Since live ammuni-
slcired, he says. tion costs almost as much as the
alone in discovering computer system, he says, "they

of the technologs:y pay for themselves almost every
0 tudies compiled to time they are used."
,,Ind that interactive The systems also make train-

reduce learning ing fun: This is one of the first
ments by an average training systems ever to be placed

sas Rocklev Mill- in the military where recruits
id pblisher of the have been known to break into a
lisc Monitor, a trade training center in order to be
ition. trained.... We often joke that if
I of the largest users you put a quarter slot on it, you
Itimedia training is ' could reduce the defense bud-
I Express, with more get."
I ,0)00 installed ss- According to Miller, there is an
avs David Lubin, co- installed base of nearly 140,000
r of Applied Learn- videodisc players being used for

Bedford, Mass., purposes other than home enter-
iesigned the Federal tainment. Approximately 68,000

system. of those systems are used for in-
trybody who is in- dustrial training, 20,000 in
in dealing with the education, 13,000 in military
is trained on one of training. "We are finding that the
nteractive systems " industrial market is growing at a
r Lub;s.The com- t 30 percent growth rate annually,"

Itl 'explains, he said.
the e.- ,.oyee what i- .'Only a quarter of the cost of

she needs to know, interactive training is hardware,
Iministers a test and - says Miller. The rest is production
hers the results. of the videodisc and writing the
raining is designed ' conmputer program. Neverthe-
, an individual do . . less, /bst remains a major stum-
,n that test, he says. : ,. bnlg block for schools.

Emonth, .when em- .: ", e had to wait weeks to corn-
-are riwied, the ,'' plete 6ir'project," complains 12-
.er -aibtirtcalliyde ^' year-id Eva. Her school has only
ch one tie terial :.'-' two videodisc systems - two more
orshedidn'tiowell --: i') than mnost grade schools in the
)re, as well asf any', g'r; sh country.
rporate policy. '-: ' Another barrier is the difficul-
.'ho think-these sys- ty in compiling the multimedia
o much like George database. Filming and collecting
I," Lubin says not to the textual explanations can be a
ctmally better than long, arduous process, compli-
The difference be- cated by securing permission

id 1989 is that 1984 i from the copyright owners of the
viewing computers source materials.
tt was there to keep Even after all the information
keep a file on you. is assembled, getting everything
m'ployees view this to work together properly can be
d system as a de- a challenge. "It would show you a
them get a promo- picture of a clam and the text was

raise, or be better of an octopus," says Ralph Mas-
neet the need of a trorio, a Shrewsbury biology
,mpanv. It's the car- teacher, of one of the early
ck. videodisc systems.
s are also making a An even newer technology
in the US military, that might help interactive train-
The most impres- ing involves compact discs similar
he has seen have to those used for music. Called

-ups of tank instru- Digital.Video Interactive, it uses a
Id are used to train special computer-chip to squeeze

,nnel. hours of video onto the tiny disc
iroug'""yepiece and another chip to play it back.
what a uld ac- Right now DVI is still in the re-
.ing though in a search laboratory, but IBM plans
ler Inside the eye- . o make it - or a competing video

television screen compression scheme - standard
videodisc player equipment on its line of personal

computers within a few years.
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SOVIET PHIlOS AD 2 SPACECRAFT

SCIENCE COMMENTARY

Soviet: Mission: Mars
OSS of contact with the Phobos 2 spacecraft when it was
studying that martian moon last March was a great disap-
pointtent for Soviet - and world - science. But it's a mis-

take to continue to consider the twin spacecraft mission only in
the light of that failure. It pioneered new types of Mars study and.
returned data whose value is becoming evident. The Soviets say '
they will learn from the mistakes and carry on. ".':

We should talke them "eriiously They had failures at Veusif,
too. In the en- t:. si:ailed brilliantly. Their craft even re-
tUrned data fro '.tli e silng (455 degrees C) surface. Vassily Mo-

rct of the U'SSRA'ad" of Sciences' Institute of Space Research
noted during a recent United States visit that the Soviets sent 15
spacecraft to Venus over 20 years. Now, he said, "We have decid-
ed that our next beloved planet will be Mars."

The limited success ofthe aborted Phobos mission shows what.
the Soviets can do'- especially when they draw on outside
strength. The project had 15 international partners, including
the Euroean Space Agency. The Phobos I and 2 spacecraft were

equ td o stuy Marsi, the sun, and the interplanetary medium,
as well as the"¥fion Phobos.' .,. : . . , t'.

Yuri Zaitsev, Rho heads the academyinsti'ht$ detailed the.'a.
ta harvest recently in New Scientist. He says that Phobas'l,
launched in July 1988, returned 140 "high quality" photos of the
sun, and other important solar data before operator-error disori-
ented the craft. Phobos 2 made even more extensive solar and in-
terplanetary measurements.

The Mars data include the first de-
tailed infrared images of the planet - im-
2ges that literally picture the surface by
its heat emission rather than by reflected
sunlight. They cover an equatorial band
about 1,500 kilometers (932 miles) wide
showing details as small as 2 km across.
Other instruments recorded emissions
at many wsavelengths that should help in
analyzing mineral composition of some
surface rocks. A profile taken through
the atmosphere records the distribution
of various gases with height.

Intriguing data that show the interplay of magnetic fields and
particles around Mars suggest how the planet loses its atmo-
sphere to space. Electrically charged gas particles in the upper
atmosphere leak away along magnetic channels. Mars' atmo-
sphere is losing between and 2 kilograms of its substance a sec-
ond. At that rate, Zaitsev says, Mars could lose its atmosphere in
a time much shorter than the age of the solar system.

At Phobos, the craft took 40 TV images from distances be-
tween 200 and 400 kilometers, showing details down to ,10 meters
(131.25 feet) across during its closest approaches. These and oth-
er data have enhanced knowledge of this moon even though the
craft lost radio contact on March 27 before it could close in and
land instruments. The new data tend to confirm speculation that
this dark moon (4 percent reflectivity) is similar to carbonaceous
chondrite meteorites. Its surface temperature was about 27 de-
grees C. Gravitational interaction between spacecraft and moon
will help scientists pin down the moon's mass. density. and inter-
nal structure.

The Soviets have shown the potential for advanced martian re-
search. Their next challenge will likely be a 1994 mission. now
awaiting final approval. It would include surface probes and in-
strumented balloons as well as a Mars orbiter. If Soviet space sci-
entists become as successful at Mars as they have been at Venus,
they will open valuable opportunities for international collabora-
tion, including US-USSR cooperation. Let's wish them well.
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The Nonprofit (
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- gmttrrent'
By R. Crt rkwoods-' ng hosp

-- n0ot more, to
And nonprofit
considered c

F you never thought non- tions.". .hir
profit organizations were hospitals direct
worth thinking about, much orshareholder,

less reading about, you ought to net revenues (
think again and read "Unfair tees, administr
Competition: The Profits of Non- nurses in the
profits," by James Bennett and benefits, and pt
Thomas DiLorenzo.: . - " '-' So great is

This extensively doctinented nonprofit hospi
and instructive book reveals how that some are
many nonprofit institutions are profitable catenri
legally involved in more than the general public,
charitable or educational work become middkle
they advertise. In fact' oily 10 nmaceuticalbus;
percent of nonproits ate in-.. thedetrimento

.dii'ai"l.C'",<cfl aity esrs. Using tax a
"/;nf; leaving a hugepercentage fief, an entil
6fthe rest selling products on the sprrung up to

_- ~ pharmaceutical
profits] special

UNFAIR COMPETlTION: the excess bein
THE PROFITS OF NONPROFITS priceto"broker

byJames T Bentt and on the retail m.
T7hmaso . DLmzw Profit-seekin

Lanham, Md: Hamilton Pss
24 $19.95 s i dubs are also be... 24jp,$19.95cdk

-:'?" 0-95 pr .: fair competitor.
________......._______ Though the YV

of getting poor
free market in directcompetition and into the g
with. profit-seeking companies.' ofthe '80s provi
' ',he private nonprofit sector, kids" facilities 

'hict indudes grous ranging ingandthedigi
from the United Way to huge ai- men's
hospital chains, is composed of attendants, squ.
1.2 million organizations th' ig' Olympic p
produce 10 percent of the gross bles, saunas, lo
national product TVs, and full fit

The problem is not that non- some offer class,
profits sell goods and ervices, bit' ."Our ChangiT
that they sell them 'afin advan- Building Your
tage over for-profits by using a serving Assets.'
wide variety of governmental fa- Nonprofits
vors. Nonprofits pay no federal over a hefty chi
income tax, state income tax, or visual, computei
property taxes, and they are not dustries. Unive
regulated by bureaucracies such 'nonprofit' or!
as the Federal Trade Commis- established hi
sion. Nonprofit employees can marketing dis
contribute more in tax-free mon- benefits and re
ev to retirement accounts than undercut the
employees of for-profits. Non- seeking compa
profits receive special prices from tional" produc:
the taxpayer-supported postal Macintosh 11
service. computer progi

Some of the most painful side videotapes.
effects of this unfair competition "Unfair Co
have been felt in the hospital in- vides the hard 
dustry In 1910, 56 percent of the successful entre
4,359 hospitals in America were ' know: Without 
profit-seeking entities; by 1984, nonprofits won
thanks to government favoritism ing at all. Bt
to nonprofits, only 15 percent of largesse and let
6,782 were profit-seeking. The they have drive
rationale for promoting nonprof- entrepreneurs 
its is that they provide better care dized their own
because they hasve no incentive to The losers in t
reduce quality in order to maxi- would say that
mize profits, and they more read- America is busin
ily offer care for the indigent. erous to simply.
Don't believe it. of unfair compe:

The authors provide compel- the business of
ling evidence that for-profit hos- right un-Americ
pitals are more efficient and
cheaper and that they provide MR. Cart Kirkwa
better care than nonprofit and writerforthe Was


