Helping Kids
Like the Lab

Hands-on science comes to the classroom

ne day last week the fourth grad-
ers at Piney Branch Elementary
Scheal in Morvland sagerly filed
into Crair Logue's class for a les-
son an chemical reaetions. They
were smiling because they knew they
clicln't [ a lecture on electron exchange,
catalysts and abher sleep inducers. Rather,
Lague, 37, was making alchemists of them.
Waorking in pairs, the studentzs added 20
drope of vinegar from a squeie batile Lo
gach of five lictle cups of "mystery pow
gers.” They stirred Lheshedee witls a Popsi-
cle atick and recorded the look and texion:
ol this miixbwres that heeed, rot hot, devel-
oped lumps and atherwise pul on o good
show. The bell rang but ne one wanted to
feave. “When vou gel plain old lectures,
vou don't learn anything,” said Alex Pt
chen, nine. His (riend Seett Collins agreed.
"We learn more becawse we goel b see il for
ourselves. And it's lunnee,™

"It" is hands-on science, and it's part of
the biggest push to improve sience educn.
tion in the Uniled States sinee the Soviets
orbited Spuacnik Lin 1937, Then thegosl was
topgroom elementary and high schoalevs For
collegescience pnd swell Lhe nation’s ranks
al researchera and engineers. Mo onewauld
mingd ifthat happened this time
araund, Buttoday theemphasis
is mere onceaching the ondi-
nary student, nat the ane whio
will eure AIDE but the one who
will videe an whether AIDS car-
viers should be guarsntined
The rationale = simple. Crucial
political decisians increasingly
depend onscience and technolo-
por—evervihing from deploving
theStrategic Defense Initintive
ta relessing genefically engi-
neered bacteria, The zoentifi-
cally illiterate “are foreigners
in their o eulbuee,™ savs Paol
DeHart Hurd, professor emeri-
Lusedseience edweation atStan-
ford Liniversity, l|'_|1-|r:'.n‘.|:-r.-:::i-
ence, they can’t understand the
diebale, much lessshape it

The svmptams of the ills in
seience aeducation arve legion.
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Che-third of Americans don't
know what & molecule is ve-
parts Jon Miller of Norbhaern
Miinois Tniversicy, who sur-
veved aidulbs in 1935, Fiveaut ol
zix don’t understand the basies
of gonelic enginesring; more
than two-thirds have no lear
understanding of rvadiation.
Theesuzesat this ipnorancears
clear, too, Science tends not (o
b G ht, or Lo be auglit poor-
'__'_.'_ in most public schosls, The
age third grader spends 18

minutes i day an seienos; the
average sixth grader, 29 min-
utes Aboub one-thivd ol seience
and mathematics courses ari:
stalled by teachers who ave not gualified o
teach the subject. High schanls have anly
minimal science requitertents for gradun:
tiom, particularly campaeed with schoolz in
the Soviet Union (taklel Boience coucation
i, in part, an unintended victim of the
-bagics movement, Edusilors, pres-
sured to teach Johnny to read and add,
nieglested o leach him biolagy, chemistey
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Headiing experiments: Medizon West class itk snpervonduelor

Tripping the light fantastic: Pupid Aifeen Manolo ponders

seem tacareas much as thay might whetles
their pupile know what DA s

Gradually, howsver seience education is
changing. Tedious lectures on Fratleries or
magnetizm or photosynchesis are disap-
pearing, In their placs iz tee kind of hands-
ooy acience offered at the East Los Angieles
Srenee Center, one of eght in the schaool
district whers teachoers tnke thair charges
for mesmerizing demonstrations that go
bevend shew wnd el Last week Efth and
zinth graderswatcheo inawe s
light beams bounced off mir-
rors. bent through presms amid
burat into rainbows, L was a
puzinless way Lo geb aoquainted
with optics and the discoveries
ol Isame Newton.

Perhaps the  higgest it
among students lately are les-
sons bised on cutting-edge re-
search, The science stary of
1957, for example, wazs super-
condustivity, in which special
materials conduct electricity
wikth ma losss o paver. ."';||':‘::1|‘5I:-'.
thousands of high school:
using o 525 superconductivity
kit developed by chemist Are-
] i the University of
] w students
at Madizan West th Sehosl
receaie  in Wisconsin, David Braun-
schweip's senior seminar was




to the collaboration and condlicting vesuli=
L] of real scienee. "This & a far more appro-

Don’'t Know Much

-

About Science Books. . .

pritte cducational strategy than the usual
fact-and-formula approach.” savs TERC s
Robart Tinker.

Thetrend af linking science tocontempo-
rary issues such as a i EERTR T
of thee mast ser I||'|| 5 |:-I |_-'I1 ki
that it teaches the facts of science, not its
process. Educators may endlessly delate
whilher physics ar dolory is more impor-
tant, but moet everyone agrees that the
sal nead s o pro duse cilizens wha onn
think critically and reason logically, "We
want students to koow why the results of
axpEriments e somaetimes difterent, how
conelusions are veached™ says Anthony
Galitsis, science director of the New York
Clity schosls, "We don't want them to take
everything they hear and read as gospel.™
The curriciulam ot Nathan Rizhop Middle

B 30% of the 23,000 public and
private high schools in the 1S, offer
no physics courses, 18% have no
chemistry and 8% no biology.
Soviet students take six years of
biology, one year of astronomy and
three years of mechanical drawing.

B 56.7% of 1.5, high-school
students are enrolled in science
courses, Of these, 17% take phys-

Dot o L feowe Limniess science wisn 't drudg-
ery. During one vecent experiment, 17-
yoar-ald Debarah Chagnon walched with
delight as she levitated a magnet above a
supercanducting pellet amid wisps of 1ig-
i wibrogen. 1 looked like magie, but the
students were demonztrating a key proper-
v af supercanductors: thear ability fo repel
magnetic fields. "I had to go through three
years of science classes belore T had Ton,”
Lhipnon savs,

Flying trains: The levitation experiment
sent the students’ imaginalions ssaring,
e, They envisioned a world of uses for
supercondusiors, lresaping o tomarrow in
which heckey players Aoat above supereon-
ducting ice rinks and trains flv .1'um:; '%I.Ip."r
canducting raile T like the idea of laking
idens that are wsually science fiction and
making them practical,” says Chagnoen.

The mied 4o hoak students before they
get turned off by science has made ele-
mentary schoals the feews of many of Uhe
refprms. Traditional lessons "do a good job
of killing eur kids' natural curiosity,” says
Bazsnm Shekhashirvi of the National Soi-
ence Foundatisn, To keep it alive, classes
are getting awiy feom rode leprning, cspe
cinlly of vacabulary, As part of its drive to
replace the tedious, old ways, the NEF
g "Cﬂ 2 mitllian g the Teechnical Eduon-
tion Hesearch Centers in Cambridge,
Maza. to develop eurvricula o gracdes foer
Lhrough six. Mext week 200 schools will

ics—for one year—and 35% study
chemistry for a year.

In the Soviet Union, all secondary-
school students study physics for five
years and chemistry for four.
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otics o o reflecfion demonstration of Los Angeles leaching cenler

begin testing the program. I 5I puldn’t
bivre anyone. In the unil on acud rain, for
e, the studenis collect pond, tap
and rainwater, measure itz acidity, enter
thes resulis into B computer and companrs
them with what Kids acress the country
have fpand. The idea s not anly be teach
students about peidity but {0 expose them
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Stisnulating cariosity: VS8 Shabhasfin

Sehool in Providence, BRI, has brought
such lofty sentiments to life, L slu
dents learned abont gorbage incinerators,
an emerging enviconmental issue. They
vistlesl o Londfill, made up o guestionnaine
an the |:-n'.-~5 -|'d coms of incineration, heard
from experts and built a model inciner
Lo Pl Ly I'|-:_"-. stapred g mock talk show,
debating the pelicy implications of incin-
cratica, They siw how scientists working
with the same facts can honestly reach
different conclusions, a prooess thatl laf
Hles most lagrmen

Mew mecruits: Despite the advances, sel-
wrce sduestion still faces considernble hor-
dles. The mest innovative cursicalum
wionn't do any pood iF the tencher s oo s
cnce-phabis to tackle it, for ingtance. Some
atates areaddrvessing the prablem by hiving
nlists and engineers: to teach now and
pick up education credits later. Beginning
maxt August, Mills College in Califprnin
will be training midcarveer scientists and
mathematicians to be teachars, And for
rezeiarchers whawant to lend o hang in the
classroom but not abandon the labentively,
there are programs such as a velunteer
effort in Washington, [UC., where 170 *.m*'
varaity sclentists bring specialized knowl
edge and news af »hwrdu-t'm cries dinr L'-.'.I_'.'
into .he cla=ssroom
apr thie greadest absbisole to impros-
cienee classes around the country is
that “it takes a lot of money to do thess
COTAPTG hiensive pragrams," savs William
Holliday, director of the science teaching
center ol the University of Marviend, Far
all the rheteric about the importance of
science education to the nalion's economy
and seearity, Congress appropriated all of
98938 to NEF's science and engineering
aducation dis |.-:||'I'|'||=|'I for 1857, This yenr
the pgency was enpharic becanse Congress
upped ita budget—ta \,]3.?.2-31.
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