
LivelyScience
Teaching for

Multigrade Classrooms
id it grow?"

"lt worked,
didn' t  i t?""Let 's see,

Mrs. Lane's luurth-grade stu-
dents tumblcd into thc rciom.
They quir 'k ly 11rryef l  [o the sci-
ence lcarning centcr to clrcck
thc prugrcss ol  lhcir  cx:r l r i -
mcnt,.

Dcl ight registered on lhei l
f accs as [hcy observed [,he .rrys
tals forrning on a str ing sus-
pcnded in a sugar solut, ion. The
discovcry of 

"something hap-
pening" fol lowcd thc prcdic-
t ion two of them had made
belore the experimen[ began. A third studenr,  whi le del ighted
t0 see the development of crys[als,  was skept, ical ,  wait ing unt i l
he had subiccted al l  the facts to close scrut iny.

At lhc beginning 0f [he experimen[,  Mrs. [ ,ane asked the
s[udents t0 predict  what would happen. Some did nol bcl ievc
that cfystals could form on thc s[r ing, and indicated this on a
preparcd response sheet. Now the fesults were coming in, and
the students were eager t0 see what, had happened.

Mrs. Lane had sct the stage for learning. The cxci tcmtrnt,
generated by the experiment was lhe fesul[.

A class experiment is only one of many ways to draw studcnts
int0 thc exci t ing world of discovery, of  science. Sometimes the
natufal  cur iosi ty of studenls wi l l  lead t0 some iascinat ing
discoveries. However,  i f  such inciden[al  learning is the basis of
a classroom science pfogram, i t  wi l l  be inadequate and disor-
ganized. A combinat ion of incidental  and planned experiences
allows for flexibility and provides an 0pportunity t0 incorporate
the best of both.

Incidental  learning may capi lal ize on seashel ls brought fur
sharing, an insect found in the classroom, 0r may centef
around a fecen[ or ant ic ipated natural  phenomenon such as a
solar ecl ipse, or the f i rs l  f rost.  Frequent ly,  the incidental

D
let 's see!"

erper ience may be  meshed
with the planned curr iculum.

Tlal l t l rs wlru are r lsponsi-
bl tr  for science inslruct ion of
several  or al l  g lades should
dcvclop a pfogram [hat, meets
lhc necds 0f the sl ,udcnts with-
out cxcccding the energy ol  tho
teachef . l, 'or thc lowcr grades
teachers shoLrld ut i l ize the mul-
t igfade uni l  plans developed fur
gradt:s 1-4. ' l 'hey provide thc
inftlrmation nocessafv t0 toach
thcsc grades during a single
inst,rucl ion period incorporat-
ing the plepared curr iculum
avai lablc fur cach grade leve l .

Tcachcrs of upper-grade stu-
dents should out l ine the proglam ftrr  thc year and plan in
advancc what learning experiences wi l l  bc provlded. Curr icu-
lum with common objecl ives should bc combined to al low lor a
singlc prcscntat i0n t0 lhe uppef grades. With a l i t t le work,
uni ls of s[udy can be devcloped that wi l l  provide a str0ng
scicncc pfogram for even the smal lcst 0r most,  temotc school.
In planning a sci0nct- :  progfam for the mult igrade classroom,
thc tcachm should keep in mind the [0l l0wing guidel ines:

1. Deternine what science principles will bc studied and
how ohjectives will be achieved. Matching the curriculum [0
lhe needs of each chi ld is a cont inuous process. F0r students al
the elementary level the guiding pr inciple should be explora-
t ion of lheir  surroundings. They are or iented loward simple
goals and Iearn through t f ia l  and error.  Blementafy students
would ralher measure [he deplh of a mud puddle by wading
through i t  than by st icking a ruler into i t .

2. Review ylut lwn background in the topic, How much
research and preparalion are required l0 teach a given subiect?
Planning is in direct proport ion [o the training and famil iar i ty
0f the teacher. l,ocating and trying 0ut actrvitles, experiments,
and other methods of inquiry helps the teacher become famil iar
with the pr inciples and steps required rn the demonstrat ion (as
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w(rl l  as what,  might g()  wfOng!).
3. Dt:nonst.ratt tnthusiastrt ttbout

s(icn('('. No maltcr how a science pro-
gram is organized, i [s success dcpends
0n the teacher.  Thc teacher 's back-
grounci,  intcresl , ,  t rnthusiasm, and wi l l -
ingness to learn artr key iactofs t0
success. Tht:se prol'ide the impetus fof
sludent learning and of fer a model fur
chi ldrcn to fol low.

1. Ber:onte a learner \L,ith the stu-
dents. lf the teacher shares thc excite-
ment and pleasure of learning with the

tror elementlrA
students the guid-
ing principle of the
SCiCnCe CUTT|CUIUM
should be exploring
znd discouering
their surroundings.

students, sclcnce wi l l  have much more
impact,. Memories of a walk togethef t0
observe naturc's pfepafal,ion for win-
ter wi l l  be remembered far longer than
iust,  reading about iL in a book. Students
who rub a bal loon through theif  hair  t0
see what happens wi l l  remember more
about stat ic electr ic i ty and electrons
than those who copied the def ini t i0n 0f
eleclrons from the encyclopedia.

Every teacher is an actor l  Whenever
possible, use those skills to generate

Continued on page 12

ADVENTISl- EDTJCATIONo FEBRUARY-MARCH 1987 r PAGE I I



LIVE,LY
SCItr,NCE
Ttr,ACFIING
Continuerl from pagr: 1 1

enlhusiasm, cur iusi tv,  and l ivei-V i rar-
t ic ipat i0n in disrrovcr ing the marvels of
l h r .  u r r f l r l  , 1 p i l t l t t d  t l S .  \ r , i l t  s r ' i , ' n r ' r ' I f r r -
A r ; r n 1  u  i l l  i l r s l r i t ' e  r ' n l l t r t s i a s n r  i l r  r , r u t '
s ludcnts i1 '  - -vorr  prov ide a st imulat ing
physical  rn 'u ' i lonnrent .  S inct '  t ,h t '  in-
I t r ract ion of  s t , r rdents wi th lhc wr i r ld
arr tu nd tht rm is  lhc forrndat ion l ' ronr
which sr : i r r r rcc gr0ws,  capi ta i iz t r  on Lhis
natura l  cr r r ios i t " r ,  by prov i r l ing a wir l t ,
vaf  ie t ) /  o f  mate l ia ls  to crp lor t

Somtr  i tcns Lo consi t i r l  ar t r  nrat t r I ia Is
I o l  l l  l u  i l t f  l r l l t t t l .  , ' l  l r ' t  l  l l t  i t t t l t :  ; t t t

a r l u a r i r r m ;  s m a l l a n i m a l s  s u c l r  a s  r a b -
l l i ts,  hamsLtr ls.  or nr i (r(r ;  t 'ontainers r i l '
var ' -v ing siztrs;  [ ,ools;  loys; t roI l t :ct , ions of
n a t u f a l  o b j e c t s  l i k c  s h t l l s ,  r o c k s ,
lcavcs :  a  l x r r  t i l l t r l  w i th  i t t 'ms  l i k t
lriectrs o1' wood anrl fablic, batteritrs,
w i r t ' ,  l i gh t  hu lbs ,  bu t tons .  s l roo ls ,  mag-
rr i f icrs,  ant i  othtr l  matrrr ials lhat,  can be
Lrsed f t i l  surt ing, malching, idcnt i fy ing,
anrj  asstrm[r l ing. Largt ' r  mat, t : r ia ls such
as labr ' l r r  l roarr ls,  yardst icks, anr l  l ta i ls
shorrki  l r t '  readi ly acct:ssibl t r .

Dtntortslral  t '  !  Whcncvcr '  possi l l le,
br:gi l r  st ' i t rnrr t '  study with a dt 'mlrnst la-
t i r tn. ' lh is dot:s noL nccr i  l ,o btr  c laboratt ' ,
I t i g l t l t  l l r ' l t t t i r ' i r l .  l f  l i n t r '  r ' l t t s t t m i t r f .
Ral,ht :r ,  l r lan l i r  a br irr f  ,  eyrr-rralch ing,
thoLrght-pruvoking I 'ew nromcnls t . l rat
wi l l  gtr t  t ,htr  a| , l - t 'nt ion of tht '  strrdrnts
and draw tht:nr intr i  tht '  l t rsson. l \ r r
c rampl t r ,  when s tudy ing  ho lv  hca l
causcs chcnical  changcs, p0p s0nl( l
p0l)c0fn and r l isr ;uss whaI has hap-
pcncd. f1cal. a calbonatcrl l lrvtrragt',
t ,htrrr  havr st .udents taste i t .  Ask them
how the trhemical changc tran brr dt :-
tecte(1.

o l)l;ttt l itr it wirk'varir'11' ol't 'rperi-
cncr:s.  Give lhtr  st ,udcnls f i tsthand
cxpcri t rnccs with mater ials ant l  l iv ing
r irganisms. [ , ]ach sludcnt trumes with
pfec0nccived c0ncepts and nct 'ds t t t
lcarn new ways of looking at,  thinking
about ,  and p f00ess ing  in fo rmat ion .
Walching a hamster bui ld a nest,  mix-
i n g  u a t c r  a n r l  o i l ,  ( , r  0 x a m i n i n g  r e a -
shel ls with a magnify ing glass wi l l
broaden chi ldren's percept ions.

c Consider the backgtound ancl
ability af ear:h student. Plan activit,ies
lhat can intrigue those with shoft, atten-

t ion spans as wel l  as those who an
spend hours sjmply watching an insect
or a f ish. Be f ler ible about t ime and
assignments so that when a feluctant
sludent bec0mes engrossed in an act iv-
i ty,  he or she is not hurr ied on lo other
matlcfs.  [ . l len slow students or those
lacking in motivat ion br ighten up rvhen
i l ' s  " t lands  

0n"  t i rne .  C lean ing  the
aquarium ma"r,  bc drLtdgcry f t rr  thtr
lcacher,  but i t  ma.v be highl ight of  thrr
u'eek fol  a strrdent!

o l ' lan ( ' toss age acl iu, i l i t 's that al l
s ludcnts can shal(r .  ' l 'h is wi l l  g ivrr  the
studt 'nls an olr l rr i l tuni t . l  Io shartr  arrd
Itrarn togethtrr ' .  l , t ' t  the mental ly agi le
chi l r l  assist ,  tht 'onc I 'n 'ho n(rcds hcl t t  in

No nrcf ter hout
scicnccr progr]n)
or{J1nize(1, its
sLrccess cle.pc.nrls
on tl)e teocl-tc'.r.

grasl l ing inf i rrmation. \ 'orrnger strr-
r i t rnLs rran l )af t i ( r i l )al()  more l ' r r l l5, in
str i (rnce i l t ,ht 'v havtr  an oldcr slud( 'nt  L0
guidtr  and hcl l r  t ,ht :m.

c l t t t ' i l t ' .s1ud( 'r1s l0 ask ( lu( 's l ions.
Prisrr  r luest, ions f t rr  lhcm [o wonder
aboLrt , .  Discovcl ics thtry mak( '  l l ) f  lhcm-
selvcs wi l l  hav(r r lurc inl l )a(r t ,  lhan
inl i rrnal ion t i isptrnsed by thtr  t t rachrr.' tb l l ing st ,ut lents alroul .  t ,hc l t rnglh r i l '
growing season rcr lui l t rd by var ious
plants mcans l i t tkr  tu t l r rrnr rrnt i l  thcy
havc acl .ual ly- l r lanted corn and rat l -
is l tes and secn how long trach takcs t0
gnrw anrl  rnatufe.

o Lisl t : r t  cart ' l 'u l ly t0 slud0nts'
a/i.)-r'r.('fs attd (tmntenls. Words havtr
di f lercnt mcanings, depending on the
background oI Lhc chi ld.  [ , l r r  cramplc,
Lo onc sludcnt,  to be 

"ablc" nrtrans to be
capable of doing s0mcthing, lvhi le an-
o lhc l  ch i ld  may th ink  o l  Abe l ,  the
brother olCain. Misconccpt, ions may bt:
corrcctcd by careful  quest i0ning by the
teachef ,  cumbined with fuf thcr act iv i-
ties thal reinforce coffect responscs.

. Help students devellp a scientif'ic
ntelhorl uI invrstigAiol thruugh in-
struct ion techniques and guided expe-
rlences. At firs[ they may n0t, recognize
logical  conclusi0ns. However,  thfough
tr ial  and error their  discoveries wrl l
lead them t0 natufal 0utcomes. F'of

examplc, give a smal l  chi ld equal por-
t ions 0f c lay, one in the shape of a bal l ,
the other in a rol l ,  and ask him which
piece is bigger.  He wi l l  most l ikely say
thc bal l  is larger.  However,  giVen t ime
to manipulate and remold the clay,
chi ldren wi l l  d iscover the correct
answcr and lhen draw some cclnclu-
sions of lheir  own.

o Have fun with ,s'ludenl,s as you
leach science. Concepts afe imp0ftant,
but thc ( lxci lcment lhat can be gener-
ated alXrut learning is justas imp0ftant
0nctr sal i r t ,y rulcs artr  establ ished, trn-
c0uf age exl) l0rah0ns and (rxpcn mrrnt,s
that wiI I  s l imulatc l rrr thcr disc0vr]r i rrs.
l )rr jo.1 lhis l . imc wit ,h y0ur stu( j tnts.

o ATir.ru' I/0ut ('0nintunily anrl its rt'-
sor/rr'(',s. l,lvcn lhe smallcst. l,own has
l leol t le with col lcct ions, hobbies, or '
inL0f(rsts that can he incrtr l rolatrrd inkt a
unit  ol  study. \1ake an infolmal sufv() .v
of thtr  church and school cunniuniLv l , rr
discovcr wlrat is avai labl tr .  A smal l
backyard gardt:n,  waste r l is l tosal plant. ,
t t r  ncarb-v  gu l l " l  ,  d i t ch .0 f  sLr ( ram can
reveal amazing scicnt i f i r r  Iacts to thc
studcnts. ( l0mmunitV mcmht'rs whrr
know t,ht :  names of lhtr  birds nal iv0 to
Lhr:  arca. wlro havc a colk 'ct ion ol  al t i -
lacts fepr( 's(rnLat ivtr  ol  [he ]ocale, or
who havt 'a kccn interest,  in ast,r0l l0my
ma,v hc ablrr to enrich lhc sLrrd"r, ol'
st ; i t rnct:  in your classroont.

o R|vcii/ Iltt ' ]realrtr t0 stud('nls
lhrough l .hc st ,ud),  of  His works. l lc l l r
l .hcm gain a gr(rat(r f  apprecial ion and
rundrrstanding r i l '  ( )od lhrorrgh scicnct ' .
[, 'ew olher sub jt:cls olfcr such a nat,ural
stagtr l rom which to present t ,he powcr
and lovc 0f the ( l reator.  No clrnlr ivcd
sccnarios af(r  nc(rcssary, l i r r  cach les-
son prrvidcs an Ol)p0r[unity t0 witncss
t0 thrr  greatness of Hirn who madc al l
things and has provided for lheir  pefpe[-
uat ion in ways that even great scien-
t ists oannot,  understand.

Who can expiain how a fuzzy cater-
pi l lar bccomes a beaut i lLr l  but lef  f ly 0l
how a snowflakc, dcl icately formed and
fragi le,  combines with c0unt lcss 0thers
to br ing a ci ty to a standst i l l .

As students learn ab0ut the world
around them and come t0 better under-
sland [hemselves through the study 0f
scie nce, they wi l l  gain knowledge and
insights t0 carfy them [hrough this l i fe
into the world to come. !

Ernta J. Lee is.Associate Direct,or ttf Editcal,ion
tar the Natth f'acific Iinion Conlerence ol SDA,
Partland, jregon.
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