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Educators are always looking for bettcr
ways oI fostering the developrrrent of'
young children. New nrethocls, nerv rnute-
ri:rls, nerv strtljects, and nerv gouls are corr-
sturttlv being tried. Among the nrost prorn-
ising innovatiorrs are simulation garncs. In
sinrulation games, participants try to attain
specific goals bv interacting in an arti-
ficially produced environrrrent that re-
creates sonre aspect of social reality. 'f<r

ntake the sinrulated environnrent as realis-
tic as possible, players assurne the roles o[
individuals or groups in the social systern
being simulated.

Simulation games can be successfully'
incorporated into most curricula. Bruner
(l) has described the acadernic value o[
sirntrlation:

The most persistent problern in sociul
str-rdies is to rescrre the phenonrcna oI social
li('e from f:rrniliarity withorrt at the samc
tinre rnaking it all seem "prirnitive" and
bizarre. Fotrr tcchnirlues :rre prorirtt par'-
ticularly usefirl in achieving this end. -['he

first is contrast: the second is the sirrrulation
and use of infornred guessing, hypothcsis
makin g, conjecttr ral procetl rrrcs. The t[r iru[
is participatiorr-particularly b1 thc trse ol'
games thlt irrcorporate the tbrnral pr'op-
erties of the phenonrena for which the
garne is an analogue. In this sense, :r [Janlc
is like a mathematical rnodell an artiFrcial
but olten powerful represent:lti()n ot re-
ality. The lotrrth is the ancient approach oI
stinrtrl:rting sel{'-consciousness . . .

Games go a long way toward getting
children inv<;lved in understanding lan-
guage, social organization, and the rest;
they also introduce . . . the idea of a theory
o[ these phenonrena. We do not know t<-r

what extent these games will be successtul
but we shall give thenr a caref,ul try. 'I'hey

proviclc a supcrb nrcans oI getting chil<lre n
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l() I)irrIi(i|,.|I( ,r(ri\(.I\ ill Ilrr l)'rx(,\\ r)l
Itarrrirtg.-.rs 1rl:rrr.rs r.rtlrt r tlr:rr \lx.{t.rror\
Il: 1)2-!,:1, 1|:)1.

Erl rrr':rt iorr:rl sirrrl;rtiorrs :rr c srill ir) r I)cir
ittl:tttct, lrtrtl (()n\i\lar)t cri<lcrrcc ol tlrtir
cllc(tivcnrss lr;rs \(,t l() lrt'rlcr'clolrcrl. Irr,
rltcrl, h<,r'rrrrst, thct l;rck \llicr ()l)i(..ri\(,\.
ll:rrrre\ ntc ttot crrrilr c\:lllllllc(l lrt tr:rrli-
tiorral tttlrrritlrrcs. Sc\'(,t irl slu(lics lr;r\(.
lrt,err rlorre l{) (lelcrrlrine llrc cllt.rtivcrrcss
()l sir) nr IilI i()n gillnes.

l'uul l)r:Kock (2) r'cpolre<l ir strrdt ol
t;rci;rl attitrrdcs rrsirrg thc giul)e Srntshitrc. a

sirttrrl:rtiorr ol crrrlerrt nrcirrl plolrltrrrs. Irr
lltis garnc, high-srhool strr<lcrrts irr his
,\rrrt'r_irirrr Strr<lies tl:rsses took roles npi
c;rlly Iirrrrrrl in a rorrrrrrrrrrill'. I-hc It,lrclrcr
itttrorltt<ed pr-cssulc citr(ls rlcsigrrc<l to ini,
(i.rte lcrtsiorr .urd rrrrrrc tlrt. <orrrltrrrrriI1' t<r-

uar<l racial crisis. [)cKrxk lorrn<l tlr:rl at-
titurles ch;rrrgctl sigrrifi<arrtlr a5 :l l(.\rrll ()l
thc sirnulalion exlrcrirr:crrt.'l-hc rcsrrlts
nlust l)e vie\r'c(l uith < arrtiorr, houever. be-
cluse the dcsigner of thc game tarrght all
the classes.

In a sirrrilar srtrdl, Karen Colren (3)
found that.jrrnior high school studerrrs wh<r
played Consrrmer and Democrac)'as part
of a spe<ial sumnrer,school prograrn for
unmolivaled pupils o\ er$'helrningl) pre-
ferred the games to tradirional classrvork.
Participants cxplained rvhv rhev Iiked
sirnulalion: 87 pcrcent thorrght the earres
were more intc|esting than traditiorral
nrelhods: 82 per cent thought the ganres
allorved pupils nrore Ireedorn to nork ()n

their own; and 6l per cenr rhought the
gitnres gave a better idea of pupils'prog-
ress.

Wing (4) compared two groups of
sixth-graders. Otre group played Srrmerian
Game and Sierra Leone individually at
conrputer terminals. The control group
studied the srrlrject matter of rhe gan)es bl
traditional classloom methods. The exper-
imental group outperforn)ed rhe control
group on the criterion rest {br the Sume-
rian Game, rvhile rhe control group oul-

,i
I ll l- hl.l' \l l:\- | .\ R\ \(:l l( )( )1. I()l R)iAl-

l)(rl()rtlr(11 tlrt lrPcrirrrcrrtrrl g ,tll) ()r tlrc
t t itcliorr lest Iirr Sicr r lr l,t.orre.

l.ittlc tt.r,:rrrlr lr;r. I't.r.rr rlorrr.,ru .irnrr-
l:rliorr g:rrrrt.s. t,s1x,r i:rllr irr llrc clcrrrt.rrl:rlr
rrlrrxrl, irr<l orrlr lr lcw strr<lics lrrrvc Irx rrsrtl
()r rcl('rli()L \l:rrr.r.ol tllc l)(.tt(lils it tilF
rrtc<l lo sirrtrrlaliorr trs rr lc;rr.rrirrg rlcrir't.irtr.
n()l (()u\i!)cinglv suJ)l)(,ncd lrr rlrr. rrr:ril-
.rlrlc erirlcrrtc.'l-lrc prolrlt'rrsol <loirrg corr-
tlusiT'c. s<icrrtilic rcscalclr on sirrrrrl;rtiorrs
:rrc rnlrn)': tlrc l:rck ol a t lr e r I r-t't it : r I

Irarrc'rtork, thr irrllucrrre of lhc tclrclrcr or-
llrc ditc(t(rr ilr \e iDg tl)e loIle, tht. r;rres-
tior ol' rllrctlrcr orrtsi<lcrs slrorrld e.r:rlrurte
tltt t'llcr tircttr.rr ol tlre srrnrrl:rliorr g.rrne
irrr<l tlr<.ir lxrssiblc irrllrrcrrc<' on llre ;rclivit),
lhc crrrirorrrrrt.rrl :rrrrl Ihc llpc ol pupils
s'lro cr:g:rgc irr tlrc garnes, thc <liflicultl,ol-
l.lcllil)g r(r'rD-ulc iul(l \,alid instlrrnrents to
rl(.rsul c sl)()rl-ternt arrd long-tcrnr
tltarges irr irllitrrrlc, thr. <r rn sirler;r l iorr ol'
tIrt' I I . r r 

' t I t , , t 
' r r t clft<t. .rrr<l tlrc irrrrrrcrrse

ptrrlrlcrtr clf gt,rrclalizirrg alxlrt sirrrrrllrtiorr
g;rrnes fr<)nr ()r)e l).1!li(ular gartrc. AII thcse
problcrns lravc ltrodu<rd <onfli<ring data
tltat have softelletl lhe slarrd lrr:l<l lry pre-
riouslt' cnthusiastic supporlers $,ll() in-
sisted that sirlulatiorr games <orrl<l do
alrnost anything better than rrrore tradi-
tional nrerhods.

ln a recent review Coleman,
l-ivingston, Fenncssey, Edwards, and Kid-
der (5) explairr that simulations arrd orher
t1'pes oI expericntial Iearning processes are
not alrra\ s efir.rrile irr lrelping piu ti( il,nt)ls
gerreraliut. frorn the particular ex per ierrces
provided in the game to a general princi-
ple applicdble in other circumsrances.
These authors argue: "lt is probably be-
cause [gerreralizing] is the weakest link in
experiential learning that post-ganre dis-
ctrssions appear to be very importanr in the
experiential learning that takes place in
simrrlation ganres" (5: 5). Coleman and his
ass()ciates conclude that learning in school
nright be nrade considerably more effective
by "the appropriare mix of experienrial
and i n formation - processing rnodes of
Iearning" (5: 6). lndeed, simularions that
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irrclr.rrlc certairt elctrtents of ittfot-tttatirltr-

1>rrrccssirttr tlcsigns ntav bc a pilrti(ttl:lrlv
rrsclirl \v:r!' ()t fircilitatirrg the lcarrtinq tll'
blrsic cortccl;ts :trttl Iacts. Sirnul:ttiotts o['
tlris kirrcl rr'orrlcl prrrvirle the svrrrlrols lrq'l1r-

Irrl firr ge rrerlrliz:ttiott attrl tlte lttliotts ttsc-
tirl [i rr :r 1-rplic:rti<ln t() I)at't icu Ll rs.

'I'hc striltegy' tlcst'rilre<l lrr' (loletltittt
lrn<l his collcitr.Jttcs slll)l)()rts ;ttt :ttt:tlvsis of'
irrstructiorrlrl <lcsiurr l)rcsetttc(l lrr (llrsc ((i).
(lasc corrterrrls th;rt lcurnirtg tlteot ics sttt'lt
rrs (iagne's ignorc rhe possibility tllllt r'()tltlg
learners arc n()t <level<>prrrcrrtallt t'elttlt t<l

benefit li'orrr ccrtuirt learrtittg expcricnccs.
Yourtg chiklren huve a lirnitecl caplrcitl' to
c()ordir)ate the varitltts eletrtettts tlI ttt:trtl'
lear.ning tasks. 'I'hey also have certain itt-
r)irte responsc ten(lelrcies that Pl et'cIrt
t hcrrr ['rorn evaluating phetrotnettit
ir<ler;rratclv. NIore specifically, Case cott-
terrrls that clrildrcn rnr-lst lcarn to resportcl
losiclllv r':rtlrer than inttritivcly it they' are
to acct>nrlllislr certuirt tasks. Case <lbserves
that tlre rnost e('l'ecti'"'e ir.rstructiottal ex-
pe ricrrce is rlnc in rr'hich the chilcl acrluires
a "con(:el)t," "pl:rn," or "strttctutc" lirr irt-
tacking a problcrrr :rrea. With this strlrctttte
the chilcl can success{'trlly discrirnirurte
arn()ng alternutive strategies [or solvirrg a

particular problenr and select the corre<:t
one. Orrce tllc structure tbr a protrlettt ltt'eir
has beer.r learnecl, that structure will be elic-
itecl each tirne u nerv problern in that area is

encountered, Case conten(ls.
The 1>rrrlxrse o[ the present study was

to ex:rrrrine the effectiveness of a sinrtrla-
tion garrre clcsignetl to incorpr>nrte lenrn-
inu activitiqs at three hierarchiclrl levels.
'I'he ganrc inclrrdes activities in the
inforrnation-pxrccssing mo<le of' learrring
as well as in the experiential nrodc oI lcarn-
ing.

Fif th- anrl sixth-grade clusses ['rorn two
elerrrcrrtary schrxlls in Kansas City, Klrnsus,
were trse<l firr this invcstigution. 1-he cight
classes particilxrting in this stu(ly wcre
rarr<lornly assignccl to expe rittterrtal anrl
c<-rrrtnrl grou[)s. -['hc totitl ttttntllcr oI ptrlrils
irt tlrc cl:rsscs rvlrs 183, incltr<ling ttitrcty-<ltrc
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irr the experirnerrtal grotrp urrcl rrirrctv-trvo
in tlre control urotrp..l'he 

irrvestigat()t' rnet rvith the teirchcrs
oI the expt-r'irrrerrtal arrrl the r:orrtrol
gr'()ul)s <lne rveek llcfirre bcgirrnirrrr the
tl'ciltrucnt. i\t this tinre the trvo grotrps ol'
tt'itclret's receivcd the s:rrrre irrstrtrctiorrs orr
tlre prrrposc ol'the sttrrly' lrnrl the tcsting.'I'hc rncetings {br the teuchers <>['thc cx-
perirrrcrrtal arrtl the corrtr<ll tlroul)s rr,crc
t orrcl rrcte<l sepilrutclv.

'l'eachers irr the contr'()l !{roup rvere in-
strtrcted to teach a lessorr on map skills that
inclrr<lecl facts and c()nce[)ts. J'hey rvcrc t<r

teach the lessorr in the rvay they trstr;rlly
tcach. -I'he lesson trsed tbr Clrarle 6 rvas
f'ronr the texrbook Exploring Anericort
iVeighbors (7), and the lesson fbr Grade 5
rvirs f'r<rrn Exploring Regiorts oJ' the lVestrnt
Heni:phere (8). The lesson was to be taught
in lour consecutive sixty-nrinrrte periods.
Tirne was allolvecl after the l)r'escntation
[br disctrssion and questions.

ln the meeting with rhe teachers in the
exllerirrrental uroup, the game Phantorn
Strl>nrarine rv:rs pluyed. The teachers were
askecl to play the garne becatrse teachers d()
a hctterjob oI teaching a sirnulutirln if'they
have first played the garrre thernse [r,es. Be-
flore the teachers played the ganre, the
general pr.oce<ltrres were explainecl tt> the
group. At this tirne the teachers lrecarne
farniliar with the garne, discovering the ra-
tionale, the tcchnirlues, and the proce-
dures.

Both Bruner and Taba suggest that in-
struction should alternate between the
learning oFfacttral knowledge and the use
of that kn<lwleclge flor mind expansiorr.
Taba i<lentifies threc cognitive tasks in-
volved in the lelrrning process: concept
fornration, interllretation o{'data, and ap-
plication. The Phantonr Subrnarine garne
is a sirnulatccl learning sittrati<>n that de-
velops all thrce oI the cognitive tasks de-
finecl by Taba (9). The garne provides op-
portunities [<tr the teacher to extend
ptrpils' piu'ticip:ttion ttrrough peer inter-
acti()n, role-llliryirrg, anrl dccision-rnaking.



2.i,0

'l'ltc grtitttirrv crrrl)lr:rsi\ is orr irctirc ratlrt.r
llrarr passivc l)ir i( il):lti(rn to girc PrrPils ir

ttrclrrt irrgf rr I lcarlrirrg c\l)ericn(c. A(li\c
l) rliciprli()r le,r(ls t() illtriD\i( rrr()ri\.rril,rl
tll:rl Brlrncr irrrd l-al)a ,.;l i' irrrlx'rt.rrrt irr
lrclPirrg rlrilrlrcrr (l(\('l()l) l{r(..rr(,r ir)t( rc\r
irt a srrlljcct. Thc irrtrt..rrcrl irrrcrcsr, irr
tttrn,leads lo longcr cpisrxlcs for lcar nirrg.

Plt:trrlom Srrlrrn:rr irrc ct,rrtcrs ort a (icr'-
rnan srrbnralirrc IIral uas lrlicrcd to h;rvc
sunk ofl-the c()ast ()f I.l()r i(lil rlrrling \\'orld
War ll. lt has lrcerr <liscort.r'cd th;rt tlrc
sttbrnalinc rlid rrot sink to the (x-eirr ll()ol,
but has lernained alloat in the (lrrlf Strcrrrn
tu,o hunrlrcd frct bel<lrv the sulf;rce. I'rrllils
wh() take parl in thc sirnrrlatiorr are irsked
to studl rhe 1>h1,sical character-isrics of thc
ll<xrr of tlre Atlanric ()rean antl to appll
what thcl lcarn lo a prrrblenr presentcd bv
lhc sulrrrriuirrc. F.:rclr prrpil parti(ip.rtc\ in
the learrrirtg and llrc pr'oble nr-solvirrg bv
corrtril>uting in{irr marion on rhc (irrll-
Stlcarn and tlre floor o{ the Atlanti< Otearr.
Uach child is assigrrcd a role. I'he nrcrnl>ers
of e:rch sirDrrlatiorr group decide, by <rrn-
sensus, what to do 3bour thc problenr pre-
sented by the subrnarine. For the sinrula-
tion the class is divided into groups of five
children each. The groups r-epresent
people ulro have been called ro a meering
kcause of their knowledge and inrerest in
the phantom submarine. Each member of
the group has a card (called a map card)
that displays some phlsiral characlerisli(
and factual data about the floor of the At-
lantic Ocean. Each member also has a role
card telling him whom he is to represent at
the meeting and a blank master map for
recorriing the data about the ocean floor.

The group begins the simulation by
compiling factual knowledge about the
floor of the ocean and its currents (Taba's
first level). The information is reporred on
five different map cards (one lbr each
member). These small map cards porrray
relevant graphic and verbal inlblmation
about the ocean topography, the ocean
depth, the mid-Arlantic Ridge, and the

,lrl. ELEMT:Nl ,{RY S(:tt(X)t_ l()lrRNAt

rotttc o[ tlrc Orrll Strearn. Each rrrt.Drlrr ol'
lltc gr'ou1t slrows arrrl lt':r<ls lris cur rl irr ttrlrr
l() thc r csl <lf tlre gr t-rup. As cat lr urcrrrber
rcads ltis r-ard. thc olhcr rnrnrlx.ls rnler
the grallhic and the rerbal irrfirr rrr:rtion
Itom tlre card onto lheir trla5tcr lllrp.
Oral<>rrs are used ro duplicatc the glayrhic
irrf<rrnration prescntcd on the rnirl) (irr(ls.
All rrrcnrllers of the group now hlrve the
s:rrrrc inf ot rrtation.

In tlre sec(nld part ()f tlle sirnrrlati<>n
('l'ab:r's secorrd level), the group ilecides
wha( to do with the submarine.'flre deci-
sion is based orr the infirlnatiorr on the
rhildrcn's nraps. I)iscussiorr of rhe Gulf
Stream, <>f hazar<ls of nrountain ri<lges,
and of ocean depths bv nreml>ers of the
Lloup can lead to the sharirrg of valrrable
in[<>rmation.

'fhe third l)art of thc ganre (Taba's
third level) begins with the problem pre-
\ented (ln a wolksheer given to the chil-
dlen. The prol)km is that the subntarine is
carrfing two hundred tons of melctrry ro
Itcp the ship :table. Mercury is a poi5on.
If it should spill into the ocean ir worrld
bring disaster to fish and plant life. The
ccology of the entire world could be af-
fected. The ship is believed tci carry a sell-
triggering device that will causc it ro
explode if an1 attempt is made to enter ir
or to bring it to the surface. Recently a man
by the name ol.fohn L. Greedy, who is a
deep sea treasure hunter, has learned of
the submarine and has made plans to bring
it up. The mercury on the submarine is
worth about a million dollars. It would
make him a very rich man. A meeting has
been called by the United Nations Com-
mittee on World Pollution Control. The
IneetinB involves hve persons replesenring
parties who are interested in the sub-
marine problem. Each participanr is gilen
a role card describing whom he represents
at this meeting. The children will need
time to discuss---enough time to reach a
decision and to record clearly the reasons
for the decision.
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Ar the e nd ot' this rlisctrssiort, cltclr
groul) rel)()r'ts t() the cluss ;rt llrrge ort its
rler:isiorrs arrrl it-s r cas()ns.

.'\lter. <liscrrssirrg tlrc I{ume :lt lcrrr.ltlr,
cxllcrirrrt'ntll te:r<lrcls cstlblislrt'rI tirrrt:t:r-
blt:s: ()rr tlrc [irst <lav tlrc expcrirrrcrrtlrl
prrpils rrse rl thc sixtr'-rrrirrtrtc per iorI
alkrt tc<l to tirniliarize tlrcrrrsclves rvitlr t lrt:
g:urrc :rrrrl to colrrplcte tlrc lirst lask <lt'

trartstcrrirrg irr[irr rrrutir>n tirlrrr tht' r'urrls t<r

their irrclivirltrul nr:rps. ()rr the st'torr<l tllrv
the experirnent:rl llrrpils deterrrrirre<l
cause-anrl-e('['ect rclationships through the
variotrs kinrls of inIorrnati<tn filund on the
master rnap. .,\tier the grorrps cornpleted
this task, they discrrssed their <lecisiorrs
with other gr()ups. On the third <lly in thc
linirl task o1' the garnc, the pupils applic<l
their knolvle<lge of the rn:rJts ancl the uen-
er':rlizations they had f<trmecl f rorn thc
pt'eviorrs tasks to re;rch a decision on which
all nrerrrbers o1' tlre groups agreed. The
ncxt (ltr)' !i,:rs set asidc firr corrrPlctinu arry
trnfinislrerl tusks and for cliscussins all de-
cisions rnarlc by thc groups.

On the fit'tlr day of'the stu(ly, thc post-
tests rvere a<lrrrinisteretl to the cxper i-
tnetttal artrl the c<lntr'<ll grorrps. -fhe rrralt
por.tiorr o[ the Iorva Tests <lf' Basic Skills
was used to rneasrrre rrrap skills, anrl a Con-
cept Devel()prncnt Test was userl to rrreir-
sure rrrap collcel)ts.

Two wceks aftcr the J)()sttest a rlel:rye<l
posttest was given to l>oth groups to nlea-
srlre retenti()n. -I-he sanle two instrurrrerrts
were trsed firr the <lclayecl lx)sttest.

Test
Meart
Scorc

SI \I L: I,A'I'IoN (;ANr L,S 2ir I

I':rblc I relx)rts rneans arrrl stirntlarrl
tlcviutions [irr rhc Iorva Tcsts oI I]:rsic Skills
lttrrl tlre Corrccpt [)cvclopnlcnt'l'cst.
()ttc-rvitl' :rrr;tlt'ses ol' v:rr-ilrrrce rvcrc rrsetl to
cxrttttine tlif lL.r'cnces irr the rncurr pertirr-
nr:lnccs ot' exPct.intent:rl arrtl corrtrol
g11)u[)s ort e:rclr <lclterr<lcrrt rrreustrre. ()n
tlrc p()sttest rro significurrt rlitf'erence be-
t\\'ccn groul)s rvas observed on tlle I()rv:r
'l'ests <lt'tlasic Skills ()r on the Oonccpt I)e-
vckrprrrcnt Test. On the <lelaye<l posttcst
tlo siunificatrt cli['ference rv:rs observe<l Iirr
tltc scores on the Concept Developrrrent-fest. Horvever, ()n the <lelayerl p()sttest a
siunific:rnt dit'fl'rence rvas observetl lre-
t\r'cert experinrental ancl contrrl gr()ul)s on
tlte scot es (br the Iorva l-ests oI I]asic Skills
1l'=5.52, 4: I, l8 l,p<.05).

A significant irnprovernent ()n the r.na1.r

skills portion of the lorva Tesrs of' [J:rsir:

Skills rvas noted for the exper.inlental
groul) from the posttest to the clelaverl

I)osttest(F: -t.5l,dJ: I, l8l,p <.0ir). No
similar irnprovenrent was noted tbr the
control gr()up.

lnterpretation of the restrlts of' the
statistical analysis led t<l sevet'al con-
cltrsions. First, even thorrgh the rnc:rn post-
test score fbr thc experirncntal grouJt was
slightly highcr thrrn the rrre:rn firr the con-
tr'ol group on the Iowa 'fests of' Basic
Skills, the analysis of variance inclicatecl
thlt the re wus n() sigrrific:rnt dif'fl'r'cnce be-
tweelr gr()ups irnrnediately aflter terntina-
ti<lrt of the unit. One pr<llxrble reason f<rr
this restrlt is that the sirnulation focused on

Sta rrrl:r rrl
Dcli;rtiott

Tent.s l. Mutn Srorcs and Slunianl I)tuitttitns for the Ioury Te:t.s of
Boric Shrllt nnd lhe Conttltt Dcutlo\rnent Test

Experirnerrtal (irotrp Conrrol Croup

Meatt
Score

Stantllr rrl
Devi:rtiorr

Iowa Tests o['Basic Skills
Posttest
Delaycrl I)()sttcst

C()nccpt f)cvcloprrrcnt Tcst
Posttcst
Delayc<l P()sttcst

16.112

17.58
t6. I9
15.59

5.42
6.23

li

23
4

5

9.2 r

tt.99
.1.02

:i.79
8.50
n.43

{.20
4.6u
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tlrcor)' rirtllcr lhalr Ia(t. At tlrc tirrrt llrt.
lx)sllcst rlas irdrnirristcrcrl, clrilrlrcrr irr llrc
exllctirtcrl:rl gr()ltJ) Dn) rrrt hlrrc rrittlct-
strxrcl thc ;rl,$rad ((lr(cl)ts <lcirlt uitlr in
lhc gturrc rrcll crrorrgh Io :rp;tll, tlt<.rrt to tlre
cottcc;rts:rrrd tltc Iirtts:rssr.rsc<l ll tlrr. Iorr;r
'fcsts ol Ilasic Skills.

'l'hclc u'as no sigrrilir';rrrr rlillcrctrcc lx'-
trvecn Br()ltJ)s on tlle (l()ncel)r I)etclop-
rrenl -l'cst--althorrgh 

lr1;:rirr Ille n)ciln \( ()r e
Iirr thc ct;>crirr:crrtal grorrlt trlrs sliglrtlr
higlrcr thlrn lhe ntc:rn scolc Iirr llrc c()nlr-ol
grotrP. Orrc lxrssiblt'cxPllrnirti()r) i\ lllar tltc
Conccpt Dct<'loy)tncnt l'est tr)a). l)c too
rlillicult [trr rhe age lcvel irsscssc<l in this
strrdy. Sonrc ol thc (lllcsli()t)s ()n IIle test ate
at tlre analt'sis ancl slntlrcsis Ievrls :rc<.rtrd-
irrg to tlrc 'la\()nonry of Educational ()b,
jccrivcs lirr lhe cogr)itive dornain (10) or ar
the altplirarion level orr -Irrba's cognitive
s< hcnre (9).

A sccorrd conclusi()r), an<l pcrlraps rlre
nrost irn[x)r'raIll one to lx,rlra\r.rr ll.orrr the
strrdl, is that the sirrrtrlation procerlure
\eems Io [x cll<tirc iu I)r()rn()ting tctrn-
tiorr.

Tlre expelirnenral grrrup shou'ed a sig-
rilicanl inrproverlt:nr in map skills [r.onr
the posttest to thc (lelavcd l)ostlesr. 

-I-his

improvement, coupled rrith a <lecline in
performance on the part of the control
group, resulted in a significanr difference
between experinrcnral and control groups
on lhe delnved posnesr. l-his finding iu-
dicatcs that Phantorrr Srrbrnarine lacilitated
retention of map skills. Plranrorn Srrb-
marine appears to teach rclativelr abslracr
(on(epls tllat are usclrrl irr ptontoting
learning of lower-level knor,r'ledge and
concepts. Irr the present studv rhe posttesr
may have provided pupils their- firsr en-
counter with certain facts or at leasr ques-
tions about facts. Tlle test nray have actu-
ally presented a learning experience {br
the children in the experirnental group.
Through their prelious experience rvirh
using informarion flrom maps to solve the
problem of rhe submarine, rhev ma)' have
developed a kind of "rheor\'" alxrur map

\\t)tlxllsirn(l ll\itllc. I!(.(,tlr\c(lriLlrctr irr tlrc
t'rlrt ritrcrrl:rl gt ()ul) lrn(l( rsloo<l tlrc
tlrcot), thc)' (r)uld l)cllcI rrrrrlclstlrrrrl llrc
(lrrll.s lhc)' ll).t(lc itlx)ltt llrr'ts otr the ;xrst-
l('st. _l'llus, tltr sccon<l lirrre tlrcl t.rtcorrrr-
tcr ctl thc lest (lltesli()t)s lrlxrrrt tht'sc l;r<rs.
tltcv cottld irtr;rlort, rlrcir pt'rlirlrr:rrr<c.
'l lrcs< lirrrlir:gs :rlc sirrrilal ro Iirrrlirrgs r e-

lrortt'd lry Olrsc (6) u'ltcrr hc tr:rirrt.<l rlril-
rlt'<tt lo <kr tl:r/e l:r\k\. .{licr tr.rinirrg orr
lulrstlrtl r'onccPts, the chil<ltcrr in Clrsc's
\llrdv lcrl(lc(l to inrplove itr irrIrIitiorrlrI crr-
c()ulllcrs rritll tlrt' nrazc t;rsks.

In sum. this lcsearrh irrdi<rrtes lhat the
t1'pe o{ sinrulation ltsed in the stu<lf is val-
ttalrle {irr cltss!(}onl instlrrctiorr, csllcciallt'
itr soci:rl sttrdies nr;rp skills ar)(l conccpts.
SinrLrlation plovidcs arr crrjotablc clrarrgc
of pace from traditional ntctlr()ds ol in-
slllrcli()rt rrnd is e{[ecrirc irr Pr()rrrl)tirrll lc-
lenti()n of basic lrror{lctlge. Sirlrrlarion
sltorrlrl rro( lr tlrt onlv Ittetll(xl ()l instrlrc-
tion, lrrrt it shrtrlrl lre irrurr'poratc<l into tlrc
totrl cull iclrlurr). Intlccd, ftrtrrr c r cscar clr
Ittigltt h clircctcd lou.alrl rornltirrirrg rhc
elltctilcrtcss oI sirnulali()ns an(i n](]r-e tt.a-
<litiorral rnctlrods in a total crrrricrrlurn
prclage.
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