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Abstract

Formal educational eavircnments often provide less support Zor learning
than do the everyday environmeots available to youmg children. In this
paper ve consider the concept of idealized learning envircaments, defined
as Havens, and discuas various compcnents of Haveas <hat can facilizate
ccapreneosion and learaing, especially io science instructcicn. Tnese
cozpopents ioclude <he opporzusity %0 learn in semantically rich contexis,
the availability of aediators vno can guice <he learniog, ana she
importance of understanding hov nev xnovieage can funczica as ccuceptual

¢ tcols that facilitate prcblem solving. Three experizents are presentzed
that demonstrate some of the advantages of learniag in Haven-like
eovironmenta. The experinents involve very simple uses c¢f Zecbhology, yet
they show positive results. The resul:s suggest that zore scpaisticated
uses of technology, especially computer-cchtrolled interaciive videcaiscs,
should bave even greater beperits ca comprepsension ana learniog. Some
videodisc-based Havens that are currently beirg aeveloped at Vanderbilt are

described.
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Introduction

The sajar purpose of this paper {8 to explore the concept of idealized
learning envirotzeats (ve shall call them Havens) thar facilitate learning,
The wltinate goal of & theory of Havans 13 o perwis evaluations of the
degree to vhich particular types of {nstructioml practices deviate from
the (deal. "

Our initial explorations of «factors that contribuce to Havens for
learning will lavolve analyses of children’s natural lesrning enviromments.
Like Papert (1080), ve are inpressed with the speed and ease vih which
thildren acquire nev skills apd kntuledge and vould 1ike to understand
these processes in more detail, Nuverthelsss, our analyses of the
condiclots recessary for children's siccess often differ frow Papert's,
For example, Papers (1900) places heavy ezphasis on ihe importace of
Flagetien {deas such as active dincovery learning, vhere the prizary focus
15 on the individual cbild and biu or her approaches to varisus problems,
We agree that active atteapts to learn are important, but ve place equal
enphagis on the scclal contexts for learning that are craated by parenss,
sid1ings, sachers and peers (e.g., Brown, Bransford, Ferrars & Campione,
1984; Cole and Seriboer, 1975; Feuerscedn, 1979; Vygoraky, 1978).

In the discussion that follevs ve emphanize diffaremces betveen
everyday learning snvirompents snd the formal educations) environments that
are charscteristic of schools, Ooe of our goals {8 to atk vhether some of
the sdvautages of everydsy learning can be incorporated isto formal
education, A second goal 13 to ask vhether, given sffective ues of
techaology, even everyday learning eaviromnents can be improved,

Tvo Vievs Mdout Children's Learning

Several investigators bave argued that there are two conflicting
vievs about cbildren as lesrmers (e.g., Branstord and Heldneyer, 1963}, One
fa that children are universal novices vho consisteatly perforn more poorly
than aduits, Wiso tested in typical laboratory tasks, for erasple, |
children are lega likely to remember infomation {e.g., Kail and Segal,
1977}, t0 conprebend and conmunlcate etfectively (e.g., Chapman, 1978
Chonsky, 1969; Glueksberg, krauss and Higgins, 1975); %o sclve problems
(€8s, Inhelder and Plaget, 1958) aud to sccurately predict sheir ewn
sbilitdes to pertorm varous tasks (e.g., Flavell and Wellzan, 1977}, Thers
are several reagons vhy younger or less mature learmers would be expected
%0 perforn wore poorly than more wAture learters, First, yousger lesrners
bave aequired less knovledge than clder learners (e.g. Chi, 1978 Celmsn,
1978) and hence have fever and less vell organizeq knovledge structures for
assin{lating iafernatdon, Second, younger learners ave leag Likely %o know
end use sophisticated strategles (a.g. Brown, 1979; Flavell, Beach end
Chinsky, 1966; Ornstein and Naua, 1978). Some investigators slso argue
that yousger children's vorking memory is nore limited, although the degree
to vhich this 1s u Lin{tatien of "artual’ versus "funcsional” memory is
still a mever for denate {e.g., Case, 19743 Chd, 1676), Overall, younger
children seen to bave a nuber of disadvastages chat can hurt their
pertormances {n 4 varisty of donains,

In concraet to the proceeding position 13 cne that views cbildren as
exceptionally effective learners, Adults crten marvel at she east vith
vhich children acquire concepts, langusge, motor skills, spavial skills,
socdal skills and so forth, Adults of%en wish that they could learn as
enthusiastically, effectively and seeningly effortlesaly as shey did vhen
they vere young, Bransford and Heldzeyer (1963) eaphasize the folloving:

ovedf we hold this viev of "ehildren a3 exceptional
learners" o conjunction with the "ehild e universal noviea"
viev...ve are forced to acknovledge <hat children are
tmazingly effective learners despite sheir lack of knovledge,
despite thelr lack of sophisticated strategles and daspite
possible linitaticns on their vorklag mematy. How can
children be such successful lesrners in the face of such
d1andvanteges?

Note that assunptions about children's effectiveness as learners generally
aten fron shelr performance vhile learning in everyday contexts rasher than
from thelr perforzance in laboratory tasks, Children’s abilities to lesrn
therefore seey to ba closely tied to the conditions under vaich their
learning takes place, Important aspects of these conditions are discussed
helov,

Lnl’ﬂil_lﬁ in Context

(o of the advantages of everyday learning {g thas it usually takes
Maze in the congext of meaningful, cngoing activities, Children are
thersfore 1ikely to recelve fesdback from the consequences of thelr
actions, and they are able o nake use of contextual cues vhen attenpting
to understand vhat others mean, Excellent Lllustrations of the importauce
of coatextual cues are provided in Chapasn's {1978) discuseion of
children's comprehension strategies. She notes thay parests of
one-year-old children frequently report that thelr children understand
everyshing that is sald to them, Furthermore, obgervations of children's
perfornance in natursl language settings provide support for such bellefs,
Hevergheless, there is a greas deal of ioformation that thege childrea
really do not understand,

(ne example discussed by Chapoan involves Lewis and Presdle's (1973)
analysis of the comprehension abilities of & 13 month old child, When
handed an apple vhile she was in her high chair and told "Eat the apple’,
the child bi% 15, W¥hen handed su apple vhile playieg {n ber playpen and
told "Trrov the apple”, the child threv it, Levis and Freedle performed an
experinient 1o order to test vhether the child really understood vords such
ag "eat" and "throv', They handed <he child an apple vhile she vis in her
high chair and asked her to "throw the apple”, The thild bit it. Later,
vhen the child vaa in her playpen ghe vas handed an spple and told "eas the
apple". She threv it. As Chapman (1978) notes, the child's strategy vas
basically to dssume that she should "do what you usually do in this
situaticn”s Tois ia a very sound stratogy that trequently is correct.

fote that, In everyday settings, young children have rich
opportunities fcr learning because they can use context to flgure ous vhat



someona Tust mesn by various sentence structures snd vords. Unless she vas
bedng tested by tricky experimenters, for exaaple, the child discussed
above could deternine the genersl neanings of "apple”, "eat’ and "throv".
Stalarly, if o oother says "Get your shire" vbile pointing %o the only
1cose object (a shirt) on the rug, the child begins o understand the
geaning of "zet" aad "shirt". Chapman (1978) eapuasizes that language
acquisision cannot take place in che absence of shared social and
aisuationsl contexts batause the latter provide inforzation about the
meanings of vords and sentence structures, I Macliemars's (1972) verus,
the child "...uged meaning a4 & clie to language rather than language as &
clue to meaniog”, The ebild who 1n asked 0 learn out of context often has
1ittle basis for inferring the mesnings that speakers intend,

The ability o use contextusl information a3 a cue to langusge is
impartant not caly for young children, It {5 also important for clder
children vho may not understang all the vords useq by Adults. For example,
& statement sucn 85 "They saved the bita to make & vap" provides very
1ittle {nfornation about the mesning of "hies” and "vac”, As vill be
discussed later, hovever, n certain contexts this statement can produce
new learniny becauss thect are sany fever dagrees of freedom about what
"hics” and "vac" aight zeaz, In an analogous camner, students vho have the
sdvantage of & context for interpresing relatively novel (for then) vords
such a2 " variability", "ssneuver” azd so forth should bava & chance to
learn tros the instruccion that they recelve,

Contert and Elaboration

Clearly, comtext csn provide information beyond what is necessary o
tnderstand specific consepts or lexical items, For exazple, it can also
provide information necessary to uoderstaad the sigaificance of utteracces
even If they contain faxiliar vords, The paychologlet Karl bubler (cf,

. Blunenshal, 1970) noted long ago that an utterance such as "five" can have
very difterent meanings depending on the context im vhich {t i uttered
(84gs, 1t night zesn "I need five nore seconds, hours, days", "There are
five of us here", "The akov comes on at five" etc.). When "tive’,ls
uttered cut of context {t in extrezely difficult ‘o understand the
sigaificance of the massage even though one knovs what the vord “five'
neans, Peoples' comprehension of the signiticance of messages ia related
to their abilities to use relevant knovledge to elaborats vhat they hear,
see or resd (2,3, Anderson, 1984; Avderaon & Reder, 1979; Steln &
Bransford, 1979).

Context al3o has poverful effects on one's interpretation of relations
anong statements, Imagine, for example, that one hears "The floor i3
dirty, Sally is using the zop", The interpretation of ‘hese tatements
differs greatly depending on vhether the floor is getting airtier or
cleaner as the mopping continues, In one casa the interpretation is
gynoaymous vith "The loor vas dirty because Sally used the nop"; in the
other case it 18 conslstent vith "The floor vas dirty so Sally used the
zop"s

The fole of Mediators

Inplicle in our discussion of lesrning in context vag the fact hat
parents, friends acd peers play an extremely izpertant role in cognisive
developaent (.4 , Feuerstein, 1979; Vygotsky, 1978). Their role is rot
simply to act 48 stimull vho provide vords, sentences and actions %o be
nodeled by children, Inatead, they ast as mediators vio provide strusture
t0 the experiences of the child, For exsaple, mediators arrange the
environnent 30 that children vill emounter cartain experdences (e.qu,
%0ys, books); they help children sepsrate relevant (ron {rrelevant
inforzatdon {"you can est on this plate even though it is blue rather thap
red"); they proapt children to anticipate events (e.g,, "Atter ve get up
frem our nap ve vill do vhac?") and hey help children conzect varicus
parts of their experiences ("This story mentions s duck, Dida't we see a
duck yesterday Lu the park!"), In sddition, effective sedistors monjtor
the perforzance of their children so that they can encourage as much
independent perforusnce a3 possible yet provide halp {scarfolding) vhen it
is nscessary, In Vygetske's (1978) terminolcgy, effective mediators are
sensitive o thair child's "zone of proxisal development”the zo0n¢ vhere
children can perform vith piompting in vays that they could not perfors
vithous prompting. This sensitivity to the zone of proximal development i3
asguzed to be one of the major factors rasponsible for children's abilities
t0 l?mx {848+, Brown, Branstord, Ferrara and Camplone, 1933; Vygotsky,
1978),

The roles played by mediators can de claritied by considering our
earlier discussion of the girl vho bit or shrev apples depending on vhether
she vag {a ber high chair or plsy psn, The major goal of the child's
parents vad not %0 teat vhether she really Faev the meanings of "est' and
"shrow"; nstesd, they vanted %o comunieate vith their child, They
therefora nade statements that vere appropriste to the context and, by
dolug 90, gave the child toe chance to figure out vhat varicus vords nean.

Snov (1977) provides another exanple of hov parents behave In vays
that help young children learn important information. Parests of very
youzg children often provide information about the nature of conversations
by pausing in places vere the child's responses should be aod by acceptiog
sloost anything (e,g., & burp or & hand povement) as part of the infens's
contribution $o the conversation, As the {nfant become older and more
competent as conversationalists, the parents nsrrov their criteria for what
counts A8 &n acceptable response,  Addivional exasples of the role of
mediators are provided by Greeatield (1984) and by Rogoft and Gardner
(1984), In each of these examples, psrents are helped in their abilily %
provide appropriate intervensions or "scaffolds® because of the child's
sctive participatdon; this behavior provides an lnportant index of the
degres to vhich the child has understood, For exasple, parents can
frequently tell by children's actions whether they have understood a
statezent or request,

It {s instructive to contrast <he preceding sitvation to <he plight of
the school teazher who {requensly has to vork vith & mumber of students.
When providing o lesson, Cor exanple, the teacher must usually rely coly on
general aczicns such &g nods and "looks of understanding” In order to gauge
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the appropriateness of the Instruction, Under these condisons It 1g very
digrioult to sasess each studeny's level of comprehension and 10 modify the
{nstruezion in order %0 meet various needs.

Recreating Shared Contexts

Io she preceding discussions ve focused cn ln vive learning in the
sense Shat mediators helped children perforn tasks that vere relevant %0
their current environnent, Anotber aspect of learning iavolves the
recresticn Of coBLexts that one has shared vith a child, For example,
Rogot? and Gardner (1964) discuss wn experinent vhere nothers vert asied t0
help thelr 6 %0 § year old children pertorm & pesory task involving objects
thag are usually fouod {n the kitchen, Many of the mothers did not siaply
rely cn she context of the experizental roon (vhich vas designed to ook
1tke an actual kischen), Instead, they sttempted to supplesent this
environment by helping the child recreats sore faniliar situations, (One
gother started by saying "Okay, nov ve Just got home from the store, okay!"
Aother began vith "Okay, nov, this ia golog 10 be  very crganized
KiSehen, o.Juat Like ours, right!" Parents’ instructicns fraquently folloved
the form of lzagining 8 situation that the child presusbly knev and using
it a8 & context for perforning various taska,

1t seens clear that there are many «\bee [natatces vaers cbildren are

helped to learn because mediators promy ik (0 recreate {niliar
environments, The present authors frequectis (lnd sheaselves referring to
vell-ktovn sisuations n order to expladn fye aaning and importance of nev
concepts to our childven For exaple, vhers one of our children took Logo
prograzming, ve found that it provided & usefu) soutexs for discusalon even
uheg 1o coapusers vere available, Similarly, ve find that sinple coucepts
of problen solving and the use of strategies can be readdly understood by 4
year old children vhen the concapty are introduced vith reference %0 zovies
fuch a8 T Wisard of Oz, Sviss Fadly Robinson and so forth,

I8 order to be effective, nediators need to be svare of various
experiences that the cbild has bad thav can provide & context for nev
learning, Tuis {s relatively eaty for parents vho have shared & great
nuaber of experiences vith their children, For a seacher, however, it can
be very dittlcult to know vhich sets of experiences vill provide support
for esch child's learning, The task becones even more difficult vhen
children come from cultural backgrounds that differ rrom those of the
tenshors Under these conditions, children may have special difficulties In
their attenpts to learn because they lack contextual suppart.

- Knovledge 48 Tools

the aveilability of medlation fn sensntically rich context facilitates
the scquisition of useful knowledge., A mumber of theorists argue thes 1t Is
particularly iaporsant for people to understand hov concepts and procedures
cay fubcsion a8 tools that enable them to Solve a variety of probless
(e4g1, Branstord & Stein, 1903; Devey, 1963; fianson, 1970; Vygotsky, 1978),
Bacon {1620) enpnasized this idea lcog ego vhen he discussed the importance
of peatal "halps" or toola:

e unassisted hand and the understanding left t0 {tself
possess hub little pover. Effects are preduced by means
of {nstrunents and helps, which the understanding
requdres no less than the hand,

Te 1dea of povertil sets of "helps” or tools for enhancing general
problen solving seens %o be a very important compoment of & Haves for
learning, Z2ased on our experiences, fev students view their courses from
this perspective, for exemple, ve have asked a number of college students
sajoring in educaticn or arst and science to explaln vhy logarithas are
useful, Io what vays do Shey make it easier to solve various probless!
Despite remembering something about logarithms, the vast majority of the
atudenta vere surprised vhen sold that logarithns represent an {mportant
inveation shat greatly sinplifies probles solving, They had never been
belped to underssand logarithas in <he vay illustrased by the folloving
quotation fron the Eoglish Nacheastiedan Henry Briggs (1624):

Logarithus are numbers {nvented lfor the wmore essy
vorking of questions in arithnetis and geomstry, By
then all troublescme mulsiplications are avoided and
perterned only by addizions...Jo & vord, all questions
not cnly in arithnetic and geometry but {n astreneny
also are theredy cost plainly and easily asswered,

Ne bave encountered sany additional examples of situstlons whare
students have meporised factusl apd procedursl loforeation with very little
appreciation of how they smplify probles golving, For example, what vould
happen 4t ve used only ne standard of length measurement such as inches
rather than use s nusher of them such a8 feev, yards and niles? Whas would
happen L there vers no concept of sultiplication and division and ve could
only add and subtract? Some children assupe that the elizination of a
variety of standards and computational procedures would aske 1ife easier
because lazs learning vould be negessary, and to scme extent they are
correst, leversheless, they neeqd to be helped t0 see that such inventions
are axtremely useful, for example, it would he very cubersoze {0 express
all distances {n inches and to have to add rather than to use
multdplication as a short cut for computing shsvers, In Bacen's
terninology, these laventions are important memtal "helps’ or tols.

In everytay learsing, the tool function of informstion is generally
apparent, For exemple, vhen & parent teaches & child about & physical
tool, he or she pravides information about functicn as vell 8 structure,
Inplieitly, at least, the child underatands hov & tool sakes it easier to
solve various probless that one may face (e4g., & gpcon helps us solve the
problea of eating soup eod other foods in liquid fom). Sinilarly, a
person vho sequires conceptual tools understands at least soae of the
problens that the tools make it essier to solve,

Cne advantage of understanding the tool function of concepts and
{nveutdons 18 that people comprehend their value and therefore are more
gotitated to learn, This i especially true vhen people encounter
naturally occurring problens hat "cteate the need” for nev information and
inventions, Vygotsky (1878) {llustraces hov the crestion of needs can
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the acquisition of nev information. Similarly, one of Papert's

ts for the advantage of Logo programming environments is Shat,

the ccurse of attempts to achieve self-initiated programming goals,
a vill encounter problems that enable them to understand the value
zoncepts and procedures, For exaaple, in Logo clasaes children
ave difficulty draving designs because they did not knov hov maay
%0 turn in order to drav a square corner, a triangle and so forth.
vehtions such as protractors are introduced, the students can

see hov these devices enahle them to solve probleas that they vere
ting. In contrast, vhen concepts and inventions are introduced out
ext, they are frequently vieved as “something complicated to be

" rather than as tools that simplify cne's life (e.g., Bransford &
1984; Vygorsky, 1978).

usl Tools and Transfer

ple's abilities to understand the need for nev tools seems %0

more than an increese in motivation to learn about <hem. People

o more likely to underatand the conditions under wbich the tools are
and hence should be more likely to access them vheh needed. Many
:ies %o solve probless stem from failures to access relevant

tion that vas previgusly scquired (e.g., Bransford & Nitsch, 1978;
Campione, 1978).

2 striking examples of failures to access relevant information are
ated in several recent studies involving college students (e.ge,
{olyoak, 1980; Perfetto, Bransford & Franks, 1983)., In thesge

, dtudente vere presented with information that was clearly relevant
solution of various problems and vere then presented with the

3, Unless explicitly proopted to use the relevant information,

3 failed to solve the problems they received.

yider some examples froz the Perfetto et. al study (1983).

3 vere presented with a series of "insight" problems such as the
g N
\h Fuller, the famous Israeli superpsychic, can %tell you the acore
aseball game before the yome startd. What is his secret?

n living in a szall town in the U.S. married twventy different
1 the same town. All are still living and he has never divorced ome
, Yet, he has broken no lav, Can you explain?

. college students have difficulty ansvering these question unless

| vith hints or clues. Prior to solving the problems, some students
ren clue informavion that was obviously relevant to each problem's
. Thus, these studenta first received statements such as "Befcre
s the score of any game i8 0 to 0"; "A minister marries several
ach veek,” The students were then presented vith the problems and
1y proupted to use the clue information (vhich is not stored in

to solve them: Their problem solving performance vas excellent.
udents vere first presented vith the clues and then glven the

 but they wvere not explicitly prompted %0 use the clues for problen

=
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solution. Their problem solving performence was very poor; in fact, it wa
no better than that of baseline students vho never received any clues.

Failures to accesa relevant information are often assumed to be due %o
breakdowns in metacoghitive processes. This concept is, howvever, ambiguou
(see Brown et al., 19535. For example, it seems cléar that general
strategies such as "search for similar problems that you have encountered"
are relatively weak (e.g., Nevell, 1040), The success of one's ability to
access relevant information seems to depend heavily on the vay in wvhich it
vag learped originally. As an illustration, assume that students are
vithout a calculator or ccmputer and pust nultiply & nusber of pairs of
large numbers. Umless they had previoualy learned that logarithms esable
one to subatitute simple additions for difficult multiplications, It is
highly unlikely that they would think of uaing them in this situation.
Similarly, people who learn hov the structural features Of camels enable
them to survive desert sandstorms are more likely to use camels as a model
for thinking ahout the problem of helping people survive in deserts
(Bransford, 1984). If omly facts or properties of logarithims or camels
are taught, exclusive of their applicaticns, access Of these concepts in
order to spply them to nev prchlems is not facilitated.

Summary of Children's Learniog

To gummarize, ve have argued that it is important to explore the
concept of Havend—-of ldealized learning environments. As an initial step
in this direction ve focused on ycung children's remarkxable abilities to
learp despite & number of disadvantages such as lack of knovledge, lack of
sophisticated learning strategies and possible limitations on working
memcry. The efficiency of children's learning seems to stes, in part, frof
the advantages of learning in ccntext. Rurthermore, children are helped
considerably by tbe presence of mediators who arrange environmental
conditions and provide feedback and instruction that is uniquely suited to
the performance level of the child. Mediators also help children recreate
mutually familiar contexts 8o that discuasion end instruction can more
readily take place. In addition, they help children transform facts and
procedurea into useful conceptual tools.

In countrast to the advantages of everyday learning in childhood,
children {n formal educational settings are often forced to learn out of
context. Teachers may try to provide contexts through plctures and verbal
deacriptions, hut they often have little knovledge of the types of
experiences that each child could use in order to bhetter understand the
intended ipstruction. Furthermore, the contexts provided are frequently
unrelated to one mnother rather than integrated into overall thenes such &
"What ve do on Saturdays?" or "What happened during our last camping
trip!"., Through the use of technology to make instruction mcre similar o
the Havens normally available %o children, it should be Possible to create
integrated contexts tbat pernit effective mediation.

Overviev of the Experiments

The experiments discussed below are designed to (&) illustrate and (b)
evaluate some procedures for creating Havens for learning., We use video
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sapes and compuser-controlled video diska to create meaningful envisatavsss
that can be shared by students and mediators, and ve compare the orfve 3 of
lesrning in these Haven-Like eavironnents vith the erfects of enviiinsents
that are often found In schools. We then diacuss bov more sophisticatsd
use of coaputer-controllied technology ¢aa he used %o create Havens that are
even gore ldesl,

The video segmenta that ve bave used lovolve populsr filos suih ms
Svias fazily Robiraon, Balders of tha Lost Arx and Suokey and
the bngit. One reason for uaing existing rilms %o create contexts for
seaching L9 hat shiy procedure elininates the cossy of producing
high-quality video—scosts vhich average spproximstely 31,000 & ofaute, In
adddsion, she filoy are highly motivacing %o vatch, Purthernore, since the
files do not include fnatructional segments {n them, there i3 much more
opportunity to use them flexibly than is usually the case vith typicsl
educational filss, The ability So utilize computer controlled sccess to
any segaent of a video disc sakes the opporsunities for fnstruction guch
richer than 13 passible o typical uses of filas,

The purpace of the videos i3 to provide & context for gediation,
Studenta wno view the video segnenss {n the sbsence of & medlator are
entertained, but they niss nost of She oppartunities for learning that ‘he
video provides, For example, we hava shown segmenty of Saokey And :he
Bandit to & munber of college students, Hone of them spontaneously noticed
the richoess of problea solving that takes place in the tilm, Cnce
students are provided vith some background and direction, they bagin o
notice tiat tha ilo Is full of problema and strategles and <hat it
includes & nuaber of "aatural vord problems” such as the average speed the
actors nust drive in order %o travel fron Getrgla to TexArxans and back <0
Georgis in 20 hours, The segment becomes especislly rich vhen students are
prompted to evaluate the agcuraty of the filz, For exaaple, can & truck
reslly hold as much cargo as the actors need? Is their estinate of the
. average speed needed for the tvip accurate, especially aince they vauld
probably have to stop for tuel? Is it ressonable to use the aesors’
strategles for svitching chaunels on their CB so thav the police cannot
track them and for keeping & runaing record of hov much they are on
schedule!

We have alsy vorked vith segpents of Sviss Fanily Robinson. This fila
provides & rich probles-solving context since it involves & shipvreck,
atteupts o explore an {sland and 80 forth. For example, durdng the first
% minutes of the film che seas the shipwreck, the construction of & raft
and @ Joutney %0 shore, he construction of a makeshift shelter, a trip
back to the ahip to get additional materisls, a foray with pirates and 2
trip back to the shore,

The ¢irst 14 adnuses of Raiders of she Lost Ark also provides an
excellent context for learning, Por example, at one paint In the filn
Indians Jones vants to {111 a bag with sand %0 that It velghs the same as &
golden idol, Assuning that the idol is solid gold, how reasonsble is it to
suppose that it velghs about the sane as a snall bag of sandl

This question cen be addressed at & nuxber of different levels of
conplexity. for exanple, studenta in 2 high scheol seience class aignt be
helped to calculate the nuss of the jdol based upon eatimatas that could be
approxizated from the novie anr on laformstion about the density of gold.
Discussions could thea fuvolva queations ahdut other metals (e.g., lead)
and the maes they vould have. The use of \be bag of sand a3 an equal nass
could then be investigateds An spproxizmation of the volune of sand neaded
to equal the nass of the fdol can be caleulated based upon the density of
ailicon dioxide, Our calculasions Indicase ¢h. 4he ldol wnuld have g
have & saas of 30 kilograss, and that the voluse of sand vould have %o be
over 15,000 cuble centimeters, If the idol vere really this heavy, {3 (s
algo instructive to cheerve other scenes i the movie wiere v [o carried
and thrown vith almost no effort, A muoer 0f gther aspeets of Juzt She
tirst 1b minutes of the movie provide s context for & host of addi*iopal
probleas, For example, the explorers tagte the poleon on &a wrizv L see
If it 1s tresh, Is this possible? And vhere did the matives gat tne
polson and hov does it affeet she bogy?

At another point Indiaca Jones Jumps across & pit. What cues can W
uged to eatimase the length of the pit? Glven shis Information, could s
hunan possibly juap ssross it (for esample, vbat is sthe vorld reecrd in the
rutning long Juap?), In sddition, if the lacter informution i3 not
available or needs to be ealculated for a particuwlar individual, how doas
on do 507 This problem provides a context for discussing experinentatior,
sversges, variability in performi-.c2 aod 0 forth,

Indians Jones also has & oumber of 3piders on his back after he enters
8 cave, Are these supposed %0 be dangercus froa the perapective of the
filnt (yes), would the filn makers sccually pus dangerous spiders on their
star actor? (probably oo)s Vhas kinde of spiders are these (a form of
tarantuls), Do they live in Scuth Americal In caves! Did shey spin the
giant vebs in the caves?

At another point in She adventurs Indlana and his cobort use torches
t0 Lighe sheir vay. ¥ny did shey not use flashiights? At the beginning of
the {1z the date {8 given as 1936, Was Share electricity at this tine!
(yes)s Ware there batteries av this tine, aud hov portable vere they? The
concept of "portable electrieity” and hov it 18 nade becone salient here.
In addition, ona can ask about the variables that should be considered in
order t0 determine he nusber of torches to take on & trip (e.g., hov long
do they last, hov leag 18 the trip, hov many are nesded &t once, etc.), The
preceding examples oceur durdng the tirss 14 minutes of the Raiders flla,
There are many different situstions that occur during these 14 ainutesmso
gany that, after vatching the segment as many as 50 times, e keep notiedng
new questions that are relevant for educational purposes. Furthernore,
there are many more stenes in this f{ln and there are nany other {ilme as
vell.

Experigent 1
The purpose of Experizent 1 vas to assess some of She claing dade

earlier about advantages of learning in semantically rich eavironents,
for example, ve argued that rich contexts enable people to {nfer the
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pesnings of unfaniliar concepts, zake elaborations, snd interrelate {deas
and concepts that othervise might seem unrelated, We also argued that
tLese advantages are iaportant not only for children but for adults as
vell,

Sub]em

Subjects vere tventy six undergraduste college students at Peabody
College of Vanderbilt, Studenss received extra credit for thefr
participation n the experizent.

Nagerials

" The video segment used to create a context for the exparinental group
vas the flrss &5 ainutes of Sviss Family Robinson, As mentioned previously,
this segment of the fila involvas many scenes vhere the filn characvers are
involved in problen solving situations.

Four sets of test Ltems ware utilized ln the experiment. The first
consisted of & set of 10 Jifflcultato-conprehend sentences such as The
rocks vere helpful bectuse the cloth had rippeq: The pig vas safe becaise
the barrels vere tied, One bas T0 nake & muager of nfertnces in crder t0
tomprehend such statements, For example, the first becomes more
comprahensible if cne assuges that {t refers to 4 ahip vhose safls vere
torn and vould capeize 2 1t did oot get vedged betwesn sous rocks {this
happets in Swiss Family Robinscn). The second statement askes sense if one
relates it to the sceny vhare barrels are tied 0 & pig in order %o help it
floas vidle sravelllng fron the ship to the abore,

Statements similar in form to those uaed in the present experizent
have been used in cther studies that explored various effects of previously
acquired koovledge on conprehension and retention (e.g, Branstord &
NeCartell, 1984; Auble & Franks, 1970; Pranka, Bravsford & Auble, 1982},
Hovever, in these other studles, specific contextual information vas alvays
presented for esch individual sentence; for example, the cus "bagpipes” vas
presented for The notas vere sour because the sews split, In the present
study ve did not supply speciflc cues for individual sentences, Instead we
asked vhether, given 8 20 nitute segment of film, students cowld generats
the speeiflc information necessary to make the statenents make sense,

A seccnd st of test itena amsensed students' abilities to fiLL n the
blanks In taxts and to {nfer the meaning of ncnsense words, For exumple,
studems vere asked to decipher statements such as The Lel vag in trouble
50 they needed 3o reach she Geck, They therefort saved some Becs o make &

U4, A nusher of authors have studled peoples' apilitits to {nfer the
memings of new or unfaailiar vords as a fuction of verbal context (e.gu,
Vernar, 1950; Sternberg & Povall, 1983). e asked whether a verbal context
in conjunetion with video can facilitase the adility to preciet and infer
neanings. As noted earlier {n this paper, children saem %0 use contextual
{nformation {n order to learn the mesning of nev statements and words
(6,84, Chapuan, 1978; Hachaars, 1972),

ol

A third sev of test itens aseessed students' abilities to generate
inferences thay provide coherance %0 a gessage. For exuaple, studenty vers
asked t0 Interpret statesents such ag The shore was barely vigible, He
picked up the sav; The cannondalls were getting closer, fe thouant ehout
the tlay, The apillty to generale sentencescomnecting infersnces is
necessary {n order to comprehend (e.g,, Haviland & Clark, 1974; tiatsch,

1976; Trabasso, Steln & Johnson, in press),

The fourth sat of test itens conaisted of & Llst of 30 <opics such as
telescopes, diseases, herofsm vs. covardles, vhy vood flosts, sharks,
braloy over brawn, naritice law, etc, Students vert asked %o read each
toplc and rate the degree to vhich it might provide 8 ugsful lesson for
f1feh graders, Folloving che rating <est they received & surprise frae
recall test for the 30 topies, The purpoge of the recall Zes: vas to
asgesy the effects of the flln context which, because of its organizing
properties, should facilitate retrieval (e.g., Handler, 1967), 48 noted in
the earlier discussion, the availability of an {ntegrated context should
factlitate students’ abilities to remeaber and sumarize vhat they learned
{o sebool,

Procedure

The tvo groups 1o the experinent consisted of a fila vieving group sud
8 non-vieving group, The filn vieving group sav the 20 minute segent of
"Svise Paaily fobinson” wenticned above before completing che assessment
instrusents; the non.vievisg group sav no film betors completing she
ingtrusents, Pourteen subjects vere iu the viewing group and 12 vare in
the noo~vieving group.

fasults

Descriptive statisties and t-tests for the varlous inscrusents scross
the tw groups are presented in Taple 1,

TABLE 1 About Here

A3 can be seen from the table, there were substantial differences
betveen the groups on all of the neasures, vith the filn vieving group
baving higher scores in each case, ALL of the t.tess results are
signiticantly different ac p < J001 except the number of concepts
renenbered task (fourth task), vhich had a prodability level of p < 05 for
a one~tailed test,

Discussion

The results of Experizent | {llustrate that video segnents can provide
4 nunber of advantages that are similar to those availabl tC young
children, Firat, college scudents who had seen the video seguent were
better able to understand the meaning of difficult.to~compreltend sentences
than vere students who had not seen the video (see the first column in
Teble 1), These resulis suggest that the video context permitted
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{nfarences about the referents of various statements and abous relaticns
among ‘hese referents, For exuple, {a order o compreliend a statenent
tuch a3 "The flag vorked because the consequences were dire” one needs £
understazd the type of flag used {a sigoal flag) sod ts message (43
sigoalled the presence of black plague), (One &lso must understand "vork"
ad "consequences” 1n the sense of "the use of she flag scared avay the
Plrates since they vare frightened of the comsequencas; nawely, catebiry
the black plague.”

Data jllustrating the effecss of context on language comprehensicn
have usually lovolved very specitic types of {ofornation sbat vere suppiled
Jusc pefor to or Juat after lndividual statements (e.g., Eransford and
MeCareell, 1974; Auble ang Fravks, 1930), In the present experimen:,
students vers able to make use of contextusl infermation that vas
distributed across 29 minutes of film,

A amond featurs of Experinent 1 is that college students vio td sean
the video segment vers much better able 5o deternine the intended mesning
of nonsetse vords than vers atudents vbo had not seen the video (es the
second coluzn of Table 1), For exaple, the video helped students
{nterpret the meaning of "he lel vas in trouble so they needed %0 reach
the Gek, They therefore saved some Blcs %o maxe o 2", Of course,
nonsenss vorda are rarely used {n educational contexts so cne aight argue
that thes resulta are {rrelevant, Ve contend $hat aimilar processes are
lmportant vhen students are not faniliar, or ars only psredally fasiliar,
vith concepts used by teachers in school,

A tofrd pattern of results from Experimant 1 (s thav students vho had
seen the video segment vere much more consistent in the lnferences they
gade 40 f311 in the gaps in messages than vere students in the non-video
group, AL students recelved sats of sentences such a4 "The shore vas
barely visible, He picked up the sav" and vere asked to explain the
relatiosaplp betveen the sentenses, Students who bad seen the video vere
very condistent in their answers. For example, for the preceding sentences
thay stated that the sav vap used %0 sake s raft for getting to shore,

The data reported 1o the third column {n Table | reflect the degree 0
vhich students made inferences that vera consistent vith laforeation from
the movie, Students {n the nowvideo group vere usually able <o make sone
type of nference, but it vas often hard to deternine vhesher their
inferences reslly zada sense. Therefore, if thedir inferences did nos
reflest the thess of the novie va did not score them aa corrsct, We
dectded to acore the dsta in this manner because {t 13 usually lmportant to
teachers that students’ Inferences conform to the intanded theme of a
Jessons An Alternate peasurs would be to adsess the time necessary to make
various inferences, It is our {mpression that scudents vithout a video
context vould take more tige regardless of vhether their infersnces vere
conaistent with the survival thene illustrated in Sviss Fanily Robinson,
Furthermore, ve expect that, for younger children, video contexs vill otten
be uecessary in order for them to generate any {nference,

The fourth set of results found in Expariment 1 {llustrates how o
coman theae can facilitate remembering (see the fourth column in Table

A

1), Students vho had seen the video vere better able to recall & sev of
topies for potensisl lessons than vere those in the nowvideo group. Since
the video can provide a context for retrieval, ve suspect that the recall
differences batvesn the video and no.video group vould become larger as a
function of greater time lags between acquisition and test,

Overall, the results of Experinent 1 provide strong support for
advantages of using Sechuology %0 create some of the Havenslike
enyironzents that are available during childhood, The data ahow clearly
that video-based contexts can help college students uderstand
difricultato-conprehend statenents, deternine the meaning of nonsense
words, £111 in the gaps in mestages and recell & nuaber of
seeaingly.unrelated topics, Of course, the materials used in Experizent |
vere arvificial, Ve used these materials because <hey are esprcislly
ugeful for revealing diffsrences in nference processes, In she next
experinens ve explore hov similar processes atfect the comprehenaion of
materials that are zore sinilar to those normally found io schools,

Experiment 2

st

Experinent tvo vag designed to extend she initial informesion found in
experizent 1 by applylng sone of the techaiques of the tirst experiment o
actual classroom situations, In addition, the material %o be learned by
the atudents vas guch more relevant to actusl science contents

Sublects

The aubjects of the study vers 7th and Bth grade scudents at o rural
Junfor high school in the southeastern part of the United Staves, They
paricipated in this experinent as part of & lager progran In readiog
inatruction being carried out at the sehool

Matarials

v0 types of Justructionsl naterials vere prepared for the study, The
basle soietce {nformation to be learned vae in the form of 11 short
{afornationsl segments that covered toplcs such as the characteristies of
tarantulas and the density of mterials, The toples varied In length from
a8 ev a8 28 vords to as much 88 250 vords, ALl vere godified from sclence
textbooks and/or encyclopedia entries on the toples. Some segments
Lncluded table material such as & table of densities,

Procedurs

Four clagses vare used n the study; tvo as the seventh grade level und
tvo at the elghth grade levei, The classes at the two levels vere randouly
sasigned to either & video or control group. In the video group, the whole
class sava 12 oinute segment cf she filn Raiders of the Lost Ark taken
fron the flrst of the filn (¢ligily ed!ted to renove ou instance of
graghle violence) via 8 laser videodlse pleyer and large wonitor
The science {nformasion matertal vas then handed cut, For esch sclence
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segaent the students (1) read an organizing paragraph centaining a questicn
oF questions , (2) sav s vary short (15-30 second) segrent from the rila
that vas related to the coatent of each particular sclence puassge, and (3)
read the science pastage , and (L) vere asked to ansver o themselves the
queation(s) posed fn the organizing parsgraph,

For ersaple, in the example of the tarantulsa passage, the organizing
paragraph vas "In the movie, the splders that cravl on Indiana and his
tidekick are supposed to be vieved as very dangerous, They seem %0 be
tarantulas, Are these types of spiders prasent in South Aerical Did they
spln the vebs in the cavel Are they daugerous so man?”, The students read
this first, then sav s short seguent of the {iln vhere Indiane Jomes and
his helper go through some spidar vebs and have tarautulss appear on thelr
boddes, The studente then read the sclence pasgage sboub sarantules and
tinally they vere asked %o ansver to theaselves the questions posed in the
orgaaizing paragraph. In the control group the atudent resd the science
Pasanges only vithout viewing any video segments.

The next day students vere ssked to coaplete & quiz of eight itens that
covered the cencepty presentad by the sclsnse paasages. For the tarantulas
Jassage the queation vas "Vhat are some lmportint charactaristics of
tarsasuias),

Reaults

Student ragponses on the postsiat vers yraded cn the basis of
thefr congruence vith the science passage {nforuation n & blind zasner,
&8s, She grader did not knov the treataent group of the students, For the
tarantulas question, students vere given credit for avery charscteristic
that they aentioned that vas in the tarantula mesage, Some items wvere of o
knovledge level such as "The demalty of & substance can be found by takisg
t's veight and . 1818 volune"  Four alternatives vere
glven; "A, pdding It to", "B, subtrasting 1% frem", O, multdplylng it by",
"D dividing 1t by", Tvo itens avtempted to see if students had & more
complete underatanding of density by asking then t0 devise experinents to
Solve & probley that used dengity coucepts, eug,, the Archimedes probiem of
deteraining 1f & crom vas solld golds A total of 14 potnss could be
obtained on the quiz by the students,

Becaise of the non-randon asaigmuent %o treatments of students (ouly
Classes vere agsigned) covariate data vas collested cn students frow
standardized reading achisvenant scores,

Ao snalyads of covariunce vnfa undertaken vith reading achievenent tess
scores acting a8 the covariate and the two treatment groups, video or
control as the one factor, Results of these anglyses for each grads are
found in Tble 2, Adjusted means are also reported in the sazs table,

A both grade levels the F values reached statissical significance at less
then the 0,01 level,

Table 2 About Hare

Strength of effect estinates vere calcwlated as suggested by Good and
Fletcher (1981) by the omega squared method and resulted in  value of W9
for the seventh gradw data and 166 for the elghth grade data fndicacing
sLightly under 20 percent of tha variance could be sccqunted for by the
“reatyent factor, An exanination of the Individual Items on the outooms
meagure indicated that for every iten tha video group had & hgher zean
value than the control group,

Discussion

While the results of this experinent needed %o be replicated vith
larger saoples and vith randon assignaent of students to bresvments, [t
does shov & rather strong etfect for caly & one day intervention ln the
classroon, 138 video sequences appeared o help students recall
knovledge that shat had read the previous day bester than Jusc reading the
paterial, Our expectation is that o mediator, such as o tescter,
cowld faprove this method even nore by sctively calling astention %o the
relatiorsnips seen on the filn sequences and the seience concepta,
Furthenore, the tascher could reshov a segment and agk students to
generate questions about the scene, The ease which the “eacher can return
10 the appropriste video sequence t refresh student's nemcries is very
8ppareat vhen using videodiscs, This allove affective mediacion in short
tiae perdods,

Exparigent 3

The purpose of Experiment 3 vas to extend the lofornstion gained fn the
tirst tvo experinents by condusting a concrolled study to deteraine if 1)
§ strong contextual basis could be used to integrate several seemingly
dlsjolnted sets of selentitic infornation and improve student recall of the
{nformation and (2) vhather she opporsunity to use {nformation t0 solve &
problea in the vidao context (e.g, o use information abous spiders to
decide if [ndiana Jones vas {n possible denger fron polson) could incresse
the probability that shat inormation would be spontanecusly used later o
4 tubdequent problea solving task,

The previous studles as vell ag others conducted by Bransford,
Shervood, Kinzer, and Hasselbring (1995), lead us o expees that & video
context veuld duprove recall of {nformation . In this study, an ovart
video selection vas not used; rather only a relating statesent that
connected the vritten aaterials to be Jearned to a fily that all the
subjects vere fuslllar vith, Rafders of she Lost Ark, In sddition, the
eftecs of uaking the infornation applicable to a problen
solving tagk was {nvestigated. As vas discussed edrlfer, subjects
frequently fail to use relevant information vhen taey are uninforned
dbout 18's relevance t0 4 nev task even though, vhen they are explicitly
fntorned, they can use the Informaticn (e.g, Perfetto et al., 1983), In
the present study ve lovestigated & sinilar fasue, In parcicular, ve
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explored the etfects of acquinisicn conditicn on both an {nforned ask
(esphicls tnscruccions to recall) and an unintormed <ask (4 prablem solving
task that v not explieitly relatad to the (nformation that students had
Learned) o

Subjecta

Subjects vere 128 undergraduste college students {n & general
peycholegy course st Vanderbilt University, Students participate ina
nugber of experinents duricg the semeuter as part of the course,

Materials

A booklet of inatructional materisls vas prepared in two different
aanters. Each verafon contained tvelve science related passages each of
vhieh contalnoed 100-200 vords weitten in relatively non teehnical terma on
separate sheetd of paper, The passages coversd a varlety of toplcs
foeluding; The value of carbohydratas s foods, velghts of liquids,
characterdstics of South Anerican frogs, methods of purifying water, hov to
bake & brooze age lamp, facts about taraatulss, how pottery is useful for
datlog eivilizations, density of solids, finding the volume of an cbject
by wter displacensnt, the efficiency of recent bicyeles, solar povered
adrerart, densities of llquids, use of computers in persomnel selession.
The segment belov vas oo the characteristics of South American frogs,

"Wany frogs survive in the wild because they blend in
vith rature and hance are not easily sesn, Hovever,

sone frogs {o South America are very brilliamly colored,
At firss this vas puzzllog to scientisns uasdl it vas
discovered that these froga vere higbly polsomcus, Other
animale thersfore learned o avoid them,

Indian tribesmen of Censral and South America trapped
these froge for polson, They toasted the froge {o order
t0 {ncreuse the virulence of the poison, One frog could
provide epough poison to treat 30 to 50 individual huning
fpatruments such as arrovs or darta.”

for the nonecontextual version, the passages vers the only thing on the
pages, For the contaxtual versions, each passege wvag preceded by & short
paragragh (nos over three sentemces) that related the science information
to the filn Aaiders of the Lcst Ark snd posed & question, For example, the
frog seguent given above vas preceded in the contextual version by,
"Indisna's men see an arrov in & tree, taste its tips and say "poison”, It
vould he vise t0 bring an antidote for the nativa’s polson if one vere
available, How did South Americen Indians get polson for their arrows?”

The directicns for the mon.contextual version of the naterials vere,
"The inforuation to be presented below involves relatively short passages
sbout topies hat sedensists have reseatched, Pleass try to learn this
{nforsation, The experimentsr vill tall you when to start," The
directions in the contextual version of the materials vere, "In order to be
succesaful, any trip {nto the wilderness needs ta be vell planned in

T

advance, For exasple, In faiders of the Lost Ark, Indlana Jenes 40es 0
South Anerica in order %o yet a golden ido), H_e?bviouuly planned his seip
beforenand and vas prepared for certain dangers, Some things thay vere
laportant for explorers to knov are dideusssd belove Pleage try t0 learn
this laforsasion, The experinenter will sll you vhen to staps,"

P

The tvo types of vritten materials vere randomly passed cut %o she
Subjects with equal numbers of each type represenced, Students ware sold
Yo read the directions and vere alloved to resd the 12 con-ept sheets at
their own pace, After sll subjects had read the paazages two different
foras of the asaesszent netsure vere ysed, Subjects vere randoaly assigned
vithin sheir group to use either an "loformed" or "wninforped" zeasure,
Both versions vere titled "A Problea %o Solve" and contalned the sage tirst
paragraph, “Assuze that an sdventurer plans to travel %0 4 desert ares In
the Western United States in order to bring back some arvifacts chat vere
Lett by Pueblo cave dvellers, The adventurer wowld need %o plaa caretully
Iu order %0 survive, aod vould often nsed backup plans iu case anything
vent vrong,", :

In the inforned version the second paragraph stated "List exch of She
toples of lnformatitn that you Just read abous, and brietly state hov esch
could be {mportant for the adventurar to kaov.",

In the uninforned version the secoud paragraph stated “Lisg at least 10
topics of lofornation that the adventurer showld knov in order to bave 3
successtul Journey, List more than 10 if possible, Be brief bu be
specitic, For example, doo's simply ssy "she'Ll need supplies and
something 0 carty thea', but say Sonething bout the kinds and apounts of
supplies that she uight need-sboth for everydsy Living and for
energencies,”, After comple.lon of the aggessnent instrument, the
experimenter concired that all of the students had previously seen
Baiders of the Lost Ark. e aspessnent inatrunent vas Scored by counting
the number of times subjects nentioned the information from the selence
panaages as being lmportant for the sdventurer of the asgeqstent question,

e

The deslgn of the experinent vas & simple 2 X 2 with type of matertal
(contextual va, non~contextual) being ore fastor and asaesspent prompt
(inforaed ve. uniotoraed) the second factor. Table 3 sumarizes the
deacriptive statisties,

Table 3 About Here

A8 13 rasher obvious from the table, subects In the contextusl
treatnent had & much higher nean score than Shose i the non-contextusd
treataent, Subjects vho had the informed assessment prompt vere alto
sonevtat higher than the uninfored group, A clasaical ANOVA vas perforged
on the data vith the results reported in Table 4,
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Table b About Here

The AKOVA confirma the mxpectation that the & significant main effect
exists for both the contextual variable and the laformed varisble at a lov
level of probability, The jutersction effact 18 also statistically
sigaificant, Av s lndication of he strength of she affect, cmeds squared
values vere calowlated as {o experinent 2, for she contextual maln effect,
the value vas ,13 {ndicating & reasonable percentage of variance in the
outcoms variable being explained by shav zain effect, The informed main
effect vas substantially higher at .36 and the Interaction substantially
lover at 02, Doth the ualn affect strength of relationships are much
larger than in aany reported science related studies (Good and Fletcher,
1981)

Discussion

The maln effects of the study poitt toward (1) <he poaitive effecss of
tising & contextusl basis %6 asslst atudents in remembering sclence related
toples i a recall situation sad (2) the etfects of acquiaition
on gtudents' tendeney to sponcancously use inrormatiod in & nev problen
solving sisuation,

In order to exoalne the {nteraction more closely, a graphical
presentation of the Intersction effect {8 prasented in Plgure 1, As can ba
seen the convertual treatment neans are bosh substantially higher than the
ton-¢ontextual meany across the second factors What She intersction
tppears to sbov 13 that vhen dealing vith an uninformed sasesement prozpt,
vhich may be closer to actusl class {natruction, the need for a conextual
basis {s eapacially important, The slope of the uninforned trestuent from
" non-contextual to contextual is auch nore (L,34) than shat of the slope of
the informed trestaent (2,62),

Figure 1 About Here

The variety of toplcs covered by the science passages, some of vhick
involved muerical values &.g., "Densisy of Sollds" vhile others ware
purely qualitative leads %o the conclusion that the use of an underlying
contextual basis to help students organiza {nformation may produce major
{ncrenses In student retenticn of information in classroon settings, ¥hile
this study vas in the controlles aituation of the university as have been
post of the Pravious related research (e,g., Sransford, MeCarrell, 198k
Auble & Franks, 1976; Franks, Branaford & Auble, 1982}, it gives empirical
basis to conduse field studies of 8 similar nature using video seyments
(efther presented In the class of ones that student's are (awillar vith
already) a8 & contextual basis for instruetion in science and
consistent with the earlier Perfetto, et al, (1983) research
that students uany ‘izes do hot spontaneously use previously asquired
{nforeation 1in la’er problem solving situations.
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(varall Dincussion

The results of tha thres experinents provide svidence Shat Havendlite
envirenzenta can produce increages in comprehension and learning, Dats
tron Experinent | {1lustrats that college studensd can be helped %o {a)
vaxe inferances necessary to fill ln the gape in neasages, (b) understand
the meaning of unfaniliar words, and (c) interralate various topics or
lesacns (g, paritine lav, tarrel uking, etc.) that othervise seen
unrelased, : ' Y ‘

[n Experiuent 2, with actual classroom students and science based
textual paterdal, & short intervention of video segments and organizing
questions ylelded poastive results as conpared %o simple reading of
zateriale. Students recallsd mors sclence content ang vere, 40 3oue
extent, better able to use science conreptd o solve probleus,

In Experinent 3, the use of organizing questions that related science
information to video that the subjecty vere already familiar vith {nereased
the use of the science inforsation in & probles solving situstion, In
addition, the need to specitically prompt atudents %o use previously
sequired Intorsation vag demonatrated,

In esch of the experiments ve vare able %0 facilitate comprehension
aod learning by using video segnenty (or proupts to vides segments) to
provide & rich context for learning, and by creating spoken or vritten
usterialy that helped studenss elaborate on the contexts, In general, ve
tried to creste learning environments that included some of the advantages
available t0 humans duriog the initial yesrs of their lives, Nevartheless,
none of our #xparinents used environments that e sousider to be ideal
Havens, The coucept of a Haven is more complex than the learning
environsents ysed In our stugiea, Nevertheless, evan these aimple
enviroraents resulted dn incresses n comprehension and lesralng, Ideally,
iavens involve an covironsent that is (a) highly motivating, (b) provides
tediated guidence vithin @ comext.rich microvorld, and (¢) keeps detailed
records of atudent inseractions vith the computerized aierovorld.

A% present, ve have several prototype Havens that are currensly under
developaent. These are based cn the present findings plus & number of
deaign principles derived from the motivation and instructional
effectiveness Literature (e.g,, Lepper, 195), To begin, the Havens are
designed to paxinize student attention as they engage in learning, One way
In vhich this can be done 13 through the uge of fantasy, In the prototype
Havens ve do this by building a fantssy environment around popular films
such s8 Ralders of the Lost Ark, Sviss Fanily Robinson, Star Wars, and King
Kongs In these Havens, learner's are placed in more active roles than they
vere In the present experiments; their goal 13 to aseist characters ln the
fila 0 solve problems a8 they go through an advanture together. For
example, in using she movie Raiders of he Lost Ark, the learner has %o
agsist Indiana Jones {n solviog muzerous asth and science probleas that are
encountered in his quest to retrleve a yolden idol. In contrast, {n the
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wvie Sviea Fanily Robinscn, the Leatner mugt help the family solve the
problens seacciated vith supvival folloving the shipvreck, In both caes
the filas provide s notivating enviroment in vhich problexs can be solved
{na context rich microvorld,

Hativation can ba further enhanced {n o faven by placing she adventure
vithin 4 geae concext, vhere the studant seores polut for succesatully
Yolving prodleas and Loses polnts or even hag %o start she adventure {rom
the beginning If ba or sha fails to solve the problems succssstully, In
this respact, Havens resemble soms of the comaon computarbased adventure
gaaes, One Saportant ditfarence, hovever, in that In a Heven, problen
solving 12 nore acadesically oriented than in aost other adventurestyps
gaaes,

An edditionsl characteriatic found {n all Havens 1s "updiated
guidance," Mediation 1s provided in tems of guidance about vhat ‘o notice
And feedback about one's parformance, for exaaple, {n his quest for the
golden {dol, oae of the problens thas odiana Jones is faced vith fa the
resoval of the {dol frem s vlght-senaitive pedestal that vil) set in
notion & cateatrophic set of events if chaage 1o veight 15 qetected,
Thus, lnddans must remove the idol vhile sloultanecusly replacing it vish &
iten of equal veight, 4t this polnt, the probles presented to the studens
vorking through the Haven {s to determine if o bag of sand that Indiana is
golng %o put in place of the golden 1dol vaigha the ssue ag the idol,
Witbout this type of prompting, nany students fail to ask themselvey
vhether & {3 reasonadls 50 aswuze that s so)d gold 1dol vould velgh the
Aame a4 4 wmll bag of sand,

o order %o solve the preceding problen, the student augt use

knovledge and principles from math and solence. The student zuat deternine
the mass of thy ldod by eatimating the ddol's volune and then aultiply this
by the specitic gravity of gold, lNext, the student higt calewlate the zase
Of the sand In the leather bag by the sume procedure, [f the student does
the calouations correstly, he or ghe vill knov that the veight gensitive
pedestal viLL datect & changs in vaight since the mass of the 1dol s tar
grester than the pasy of the sand, In this case the student receives

poducs for correctly solving the probles and 15 able to continue through
the advansure,

I2 studensa faid %o solve the problea correctly they lose points and
shen recelve edlation in order to solve the problea correctly. Uning
text, autlo, and graphic feedback, the students are questioned and prompted
until they are able to solve the probles, At this point, 1f the studants'
scores have not fgllen o zero they are alloved to continue through the
sdventure, If uo poinss remain they must return to the beginning of the

Adventure and start again, This tie Shey and Indlans vill encounter & nev
§et of adventyres and problens,

¥e are especdally Interested in helping studenty develop the abilisy
t0 déensity nev problens on their own, and to create their own problem
solviig sdventures that others can atteupt to solve. This emphasis on
problen {dentification and problen generation seens to be an eepecially
faportany aspact of problea solving that 8 cften absent in {nstruesional
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anttings (a4, Brangtord and Stain, 1984), e uss of commerclal video
seguents Lo wspecially yood for probles identifleation because these
contaln nany Lngtances vhers events do not fit reality either bacause of
uistakes or hecause of "artistic {ntent”, Part of our vork la theralors
aloed at creasing softvare that permits students to design their own
adventures, In addition, ve are attempting o creata data bases hat
students can accesn {n order to find Lnforuation (e.g,, about spiders,
denaity, etc.) Shat nelps then desiyn advautures of their own.

The final charactaristic of all favens i3 Shelr ability to keep
detailed records Of studenva' interstions as they 4o througn “he Haven
These records tre lntegral to the succesatul Haven since o single Javan mey
bave nultiple adventures of varying levels of qifficulty, By keeping srack
of atudenta' responsss, 8 tallored advanture can be constructed for the
learner, naking sure that the appropriate aix of problem difticulty {s
presented to the student {n order %0 uaxinize notivacion snd lestalng, A
second reancn for storing student responses and intaractions s for
dlagnostdc purpossss By revieving a studenta' record of regponaes, one 1
often sble to diagnosa specific problens a student is exhibiting in the
probles solving process, thus enhancing the quality of resediaticn, I
these regponse data are not captured there ia 1itsle hope of assessing a
student's spscific problems,

The Havens currently under develonaent are heavily reliant upon video
dlec and conputer technology, AG present, the student {mteracts vith the
Haven through an IBN PO that iy intertaced vith o Ploneer 3000 video dlse
pleyer, The PC controls 2he video dlsc through a proprietary authoring
Systen developed by 1B, and the FC and disc player use a common video
nouitors Using the authoring system, he setting for an adventuts is
created for the student using text, graphics, and audlo, Thb student fs
then taken through the adventure by vieving selected segments of the fils
that the adventure 13 based upon. A3 described above, the student pust
folve problezs successtully in order to continue through the adventure, By
cozbining video diac techuology vith the text and graphics capabilisies of
the authoring system, ve are able to create extrenely flexible and poverful
iavens around adventures portrayed {n some of the (avorite movies of
children, The Havens can be used by groups of students or by {ndividuals
vorking alone,

In sun, the data from both experinents suggest thas Havenslike
learning envirotments are successtul In enhancing coaprehension and
learning, We refer to these environaents ay "Havenalike" because they
fovolved relatively slaple uses of technology and of teacher suppors, They
therefore fall short of the {deal, Nevertheless, {t seems important to
abteapt to understand and docunent hov even simple uses of technology can
inprove student learninge.especially given the skepticisn azong many
educators concerning clalos abous the “panacea” offered by computers in the
schoolss By showing hov even simple uses of technology can facilitate
conprehension, learning and problen solving, the stage is set for exploring
hov nore sophisticated uaes of tachnology can enhance learning to even
greater degrees,

2.
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Table 1

Desctipidve Statistics and k Valyes for Groups and Hasures

Heasure

Meflcult  Hongense

Group n Sentences Rords  Inferences Hemoty
Bl U Fenn g 4,93 1254
S0 v 10,38 0,58 0,27 3.
Conttol 12 26,83 2,00 0.2 10,33
§.31 1,58 0.52 L8
t valug® in 6.05 7 .65 L8
ap<.00] for firat 3 meagures, p < .05 final muasure, one

talled test
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Table 2: Apalyss of Coveritnce and Adjusted Means

Tth Grade Subjects

Table 3: Deseriptive Staclstics for Groups

Context 1 Yo Context
{
Sowte of  Sunof Suares  df  MewsSgarn P Sig.of ! 1
Yarfacdon Intormed ¥ 7,00 \ b
SoDo 3 101‘8 ‘ 2'”
Reading 5155 1 539 L0l 1s 32 1 R
(Covartate)
!
Group 32,69 ] b wB 0 Uninforued 5,15 | L4
14 \ L
Explajaed B2 2 19,12 6455 0,003 ) \ 32
Residual 12,05 3 PR
Total 1509 b W7

Adjusted Heans: Video Group » 4,55 (ns16), Congrol Group ¢ 2474 (mah)

Bth Grade Subjects

Source of S of Squares  df  MemaSquare P Sig,of

Variation

" Reading s 1 46 T 0000
(Corariate)

Group lal 1 Rl 10,00 0.0
Expllned 73,57 2 B0 BT 000
Residual 126,31 v Wl

fotdl 199,88 [/ 6:25

Mjusted Hesns: Video Croup = 5,78 (md§) Coatrol Group » 3451 (321])
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Table b: mnalysly of Variance

Souree of
Varlation

Congext
Inforned
X1
Explajeed
Reaidual

Total

Sun of Squares

2.8
.51

2463
55,52
jon.2
1061,

it

12
7

Hean Square

14,38
B
243
184,84
b9
8%

F

689
9h50
5418
1519

Sgoory

<001
<001
038

<001

fatorned

Lov Cantext

Flgure |

unioformed

Bigh Context
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