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+ Abstract

s
- &

This paper i concerned with the question of whether and why mdwidu-
als who know more about a particular’ kncrwledge domain acquire domain-
re.lated informa.tion more-readily than individuals who know less about
the domain. X conceptual framework is presented that hypothesizee
ditferences in' the memory structure of the high-knowledge end Tow-
knowledge mdl,v':.dug\a; primarily mth reapect to concepts, hxgher
ordered honcoatual groupings, goal etructures, and. reldted’ strategies,
Acquisition differences between high-knowledge and low- know}edgs indi-
viduals are assumed to be a function of differencee in memory structure*,
and the prtmry facto:.mvolved in the acquisition of domain-zélated in-
formation :e assumed to be a process termed structural mapping, i.e.,
encoding input informa‘ti.on in teyms of ore's existing memory structure,
Tho results of si.x experiments are reported that were designed to study
various aspects of the acquis:tion process. "I‘he findings support the
general framework a.nd aleo ernphasize the fac ilitative effect ‘of concep-

tual differentidtion and of context in the high-kncwledge individuals,
~ B . “ . -
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PROCESSES OF ACQUISITION IN INDIVIDUALS WITH . |
HIGH AND LOW BASEBALL KNOWLEDGE: THE FIRST INNING

o - + - -

" Harry L. -Chiesi, George Spihch, and James F. Voss

-

. ;{;f//'\o Lea rning Resezrch and Development Center
. Universxty of P‘xtbs.l')urgh ‘

1y
' i =

h : . : ,
It app‘arently m a widely held beliet that expe»r’cs in a particular
field are supenoi‘ to’ Ron- expcrts in acquiring, ﬁeld.rela.t“ed tnforma-
tion. « While our daily experwnces conf!.rm this intuition, coganitive :
psychologists have not systematically delineated the conditionsunder
which this a‘ssertion may or may not be true. nor have they identified
the procegses underlying it. The prqsent research is addressed to
three questions abaut the presumed tacilztaﬁve effects that previously *
acquired knowledge hae Jupon learning: (a) Do experts in a particular
kn&wledge domain acquire domain- related information more readily
than ron- experts” (b) What theoretical rnecha.n.lsms may account tor
these dlffeténcts" {c) Whiat ate the general implications of this line

Fl

of inquiry for theories of*acquisition and transfer? °. - -

+
- The approach of the present research is contrastive, i.e., we

isolated two groups of individuals, a high- k.nopvledge {HK)} group and a
low-knowledge (LK} group, and then compared theiy performances
under a variety of task con.d_itions. .Such an _a.pproach‘has ’been em-
ployed effectlvely in studying herforrhance differences ‘of individu.als
having good or ;;oo}*-feading comprehension te:st scorée (Perfetti &
Lesgold, ‘in press). of individuals having high or low ve rbal ‘and high,
or low quanhtatwe aptitude {Hunt. lunneborg, & Lewia, 1975%, and of
. experts and non=-experts in cheu {Chase & Simon, l??‘.’»a, 1973h;

de Groot, 1966) and Gol {Reitman, 1976).
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o Th-e knmaﬁbd%e dornain wé selected for our work wasd baseball. !
Argument's.gould be raised, of coufse, for and against the use of almost

. any domatn. but we chose baseball because we felt it had 2 number of
desirabie quah!.ie:;-. Since the gam_e is such a pa.rt of the American cul-

. ture, we th?ught that most indiv'rduala would have at least a basic vocabu-
lary af the game. thus making it relatively eés}' to identify both a high-

) knwledge pepulation and 2 10w knowledge population that would be '

*familiar wtth the game. Also. sipce baseball mformatton varies con-
LI

¢
suderablv in t:ornplexttv and form, i.e., 1t consists of congepts ang

defznit’toas, events. liats, ru'les, etec., we felt that th? at;qmsitton of

baseball relatéd information could be qtud:ed via the uge of atandard

) ‘..acquiamon paradigmas. .

. . -

This report consist§ of three sectiohs. In the first, the theoreti-
L] N - * A
cal frarnework for the present research is presented. The second sec- *

tion cpntams the descriptions of 2 number of experimenta. .In the th;rd

. " sectioh, 1mp!;catwns of the research are discussed.

. -
| - .

. . Condeptual Framework

‘Differesces.of Memory Structure . ’ -

Con;;epirl..lai. gtructure. We would e;:pect that (&;f necesaity) HK

individials are able to define mofe.bassball-related terms than LK

'individual’i. The more important fagtor, however, is the ditfereace
_"m concep;nal atructure tha( may be protheﬂzed for HK and LK fndi-

vydual a,

N
P ok . . -
XD O . ' . 4 . '

[

llﬂ Jhe prosent work, the stud’y of the acquisition of baseball
know'ledge i3 restricted primarily toythe acquisition of game-related
7ln-fc-ru'uztm:am, .Fhe work ia thus not cofgerned with isaues such as
iénowledge of tédams, players, and basebzil *trivia.' The paper also
*is not primarily concerned with the queatton of how "htgh knowledge" 1n
I a gi¥en ¢omam§s developed, althoigh the i‘%ue is considered briefly
latar in the" -pape;r. ' .

L
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. We assumne that the 'meaai‘ng of a concept cofisists of the total

set of relations of that particular <oncept to all other congepts. This

positioh ia conustent with sorne linguistic theorists (e. g. , de Saussure,

1959+ Lyona. IQG‘)& and with“the position that memory structure con\ists

of conceptual relationships (Mo'pre t Newell, 1974; Winograd, 1972}
With respect to the nature of the relations ‘between any two concepts,
consider an example involving the shortstop and the second bzseman.
On & double play, the player of one of the two positions may field a
: groundfhall while the other peraon covers aecond hase {#bich person
does which act depends, for the most part, upon where the hall is bit).
In a similar mannes, when x runner from first base tries to ateal sec-
ond basey one player may cover seconﬂ Base while the other "backs
him up“ or rna.mtalns hie pesition {which person does which dopenda
‘upon a2 number of {actors, such as whether the batter is i:ight-ha.nded
or left-handed). Thus;?und_er one set of gonditions (double play) oné '
Rl"llation exists between the second basernan and shortstop, But under ]
anothe? sot of conditions (the altcrnpted steal-of aecond base) a diﬂtereN
relation exists, What we’ assame 4that HK individuals know more rela-
tioqs that exist between any two hasehal’fconcepts than LK indwi.duals
know, 2 . : ‘ :

¥
L

The position outlined tl::us far pointe to an important difference in
the cognitive structure of HK and LK i‘n:iividuals. While both may know
that a shortstop is "2 player who is poaitionaa on the left side of the in-
field. " the conceptudl knowledge of the HK individual goes well beyond

. +

sz)e relation bhetween any two concepts could be.conaidered withm
graph theory notation (Anderson, 1976; Rumelhart & Norman, 1975).
Essentially, the high-knowledge individual is assurned not only to have
mote nodes in his/her mémory structure, but more linkages between
afy two concepts (nodes), with each linkage containlng & node or set of

"*‘nodes that depicts the condition under which that ;;i:icula‘r relation
holds. )
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<

‘ this definitional knowledge, and the memory structure of the HK indi-

, vidual includes knowledge of relations such as how the shortstop inter-
acte with the players.of other ‘positions under particular sets of condx- N
tions. The p?sit:on outlined also leads to the :.mp.ortant conclusion that
concepts tend to be more differentiated in the HX individual than in the

[ . LK i;:dividuall. Since the HX individual knows more of the rel_ation‘s be-
j:weén any two baseball concepts and the conditions under'which a given P
relation exiats, s.fhe iz able to differentiate any two concepts more
readily than the LK mdi\ndual because the condjons specifymg a gwan
concept are more likely to bé known by the HK md.und!.tal. For example,

' while both the HK and LK individual are able to de.{ma the term “bunt,"
the HK ingividual 15.able to differentiate the concept of 'bunt" from t.ha-t
of "sacrifice” (or other cencept4) because s/he knors when a "bunt" is
or is not a ""sackifice” and when a "sacrifice' i8 or iz not 2 "bunt, "

The LK individual, however, may not be able to differentiate the con-
cepts of 'bunt" and "sacrili'}e'r'hreadily because s.’he does not know the
relatiods of each of the twe égacepts thak enable the cancepts to be dif -

! .

ferentiated. : —

Gr%uping of the concepts. Having postulated differences inot.he .

conceptual structures of HK and LK mdw:dua.ls. we now conslder dif-
ferences of conceptual groug:ng. i.e.., di.fferences in hlgher ordered

memory stmictures. .

Chase and Simon (1973a) suggested thas the superiority of chesa
vmaster: in :}ecalling gameboard positions m‘ay.be attributed to the fat
that ;.he- chess master has in m¢gmory many more patterns of chess
piece configurations (that eze encountered in actual games) than the
cheas novice has. Similarly, we assume that baseball experts have
. patterns of baaeball-related inforrmation in memory. However, we

. assume that the patternd in Meamory are temporal as well as spatial.

We shall call 2 pattern that exists at any point in-tirme during the

play *of'\a baseball game a situational pattern. Thus, the team at bat
.« 7 . \
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ymay have runnérs on firet 2nd third base with two out, and Ball 3 and

Strlke 1 on the batter. The sltuattonal pittern also may irclude the

fact that tHe game is in the last hal.t' of the elghth mmng, that the score
(22 l in favor of the team in the field, that the pitcher is a left-handed

st-ball pxtcher. that the batter i¢ @ fair hitter and has the reputation
of being & good bunter, etc, Thus, any information, in that particular
‘sim.a.tié.n that is relevant to the play.and potential outcome of the game

‘ig regarded as situational informatvion, and twe shafl define the relevant

-
L}

* _components of any given situation as thefga;a'metera of the situation.
1t is quite re asonable,/tl_men, to postulate that HK individuals' havej more
s‘il'uational patterns in memory than LK individuals, and that for any
given situagions the HK individual typically has a much mare detailed
knowlgdge of ite Parameters than the LK md;ndual.

+ 'The idea that the HK md;v*xdual has a greater knowledge of sttua-
tional components than the LK individual iz analogous iy the previcusly
posfulated difference in the conceptual structure for HK and LK indi -
viduals; whereas concep;s are assumed'to be more differentiated in the |
HK than in the LK individual because of 2 more highly deweléped rela-

‘ \ional structufe, conceptual groupinge are also held to be more highly
differentiated in the HK mdwidual because of 2 more highly developed
conceptual structure, ‘hlghly deveIOped in the sense that the knowledge ( ,

© of the components of any situatxon is greateri in the HK individual than

in the LK individual. ’ ~

Going or;e'step farther. a baaeball game Wéct:ally involves a transi-,
tion from one situation to 5not'her, a tranasition that takes place because
. of the occurre'm_;e of particdlar action or event. Thus, with reapect
to the situation obtlined in the previcus paragraph. the batter may hit a
triple, driving in two rune, and the hon'§g teamegoed ahead 3-2, In other
words, a new aimaﬁon\exista ag the results of 2 ;articular actHon. We

shali refer to such patterns as gituation-action- snl'uatton_{_AS) sequences.

‘We further poatulate that not only does the HK individual havg & graater
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-

knowledge of the parameters of any situation thap the 'LK individual, 28
mentioned above, but the HK peraon knows more.actions t.hat-m;y ocCur
in any given situatiom and knaw§ more of the effects iha;t particular ac-

tions may have in preducing néw situations,

® It is clear that the concept/of SAS atrdcturea bears 2 strong
resemblance to other Concepts used in current theorizing such as
scrt-pts- {e. -2 Schank & Al)mlso-n, 1977) and schema (e.g., Rumli:-a.rt
& Ortony, 1977}, However, we shall use the expression SAS‘aequence
bacause it'is quite useful in aese\lbing event sequelges of a ba.seball

, game. . .
: 4

Before continuing, we sl:all c.onsicle another aspect of t.he-rela-

tion of the present {ormulation to other work, hamely, the use of the

—cohcept of chunking, Following de Groot (1966), Chase and Simon
(197@:.'1973” centered their work on the notion of chunki:g. arguin’g
that the expert chess player not only has miore chunks of information

. n,memory. i 2., more represen‘tations of frequently encountared pat..
terna of chess pieces, hutﬁe expert alao has larger chunks and is per-
hape able to acceas tho chunks more quickly than the ndvice. Chase
and Simon further argued that the‘ importa,nce of the chunk i/ ralated to
processes of short-term memory; the.oxport is better able to recall -

5
the pieces of a game-related 'Ehess board because a/he is able to chun.k

{w the infdrmation more readily in short-terth memory, N
b [ - ¥ '
. Recently, however, the Chase and Simon interpretation has been

qu?stnonad Frey &nd Adesman {1976) doubted whether there was any

significant short-term memory involvement in the performance of the“
chess expert,. emphanzmg instead the role of long-term memory. A

similar question was raised by Charness (1976)s and R.eitman (19761,

receﬁ{y f;ueat:oned the us efulness of the chunking concept in the game
context bzcause she found dl.fficulty in delineating a Chl.ll:lk, f.e,, par-

ticular piecws werd sopwtimes members of two different chunks.
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) Aa the reader may have noted, our analysis hIs not, mcluded

either an 2nalysis of short- term memory operationd dr a ‘discussion
of chunking. We have refrained from using short_ -term memory con-
cepts hecause our work ia presumed to be primarii} rala'teql to Iong-.‘
"term memory differences. However, with respéct to chunkiné, we
would maintain that each gam{e'slmat'hn is, ina sen‘se, a "chunk, "
wit'h "chunk'* defined as an int errelated aet of situational c;ompouents l
Genefa!ly, chunk size is presurﬁed to'be bigger for the HK mcfwidua.l
than for the 1K individuwal for hasehall related Information hecause.

as prekuslv stated the HK mdi\ndual knows of more ¢components that
are involved in any given su:ua.tion. Cur conception of a chunk thus is
basically one of conceptual_1nterrelgtedness and pot 2 memoTy capatity
parameter in@pegdéﬁt'of condgnt.

-

With a chunk vigwed in this way, we would expect that the move-
ment from chunk fo chunk for the HK ind 1 would be a relatively
smoothly:l flowing operation compared to that.of the 1K lndividual In .
our analysis, SAS sequences would constitute an "examplé of chunk-to-
\chunk movement and, be'cause HK lndivid&als are agsumed to have &
more complete and accurate knawledge of such cohtingenctes, %the HK

parson would be expected t0 accens succeaswe chunks more readily

_ than the LK pcrstm Vnewed ina general wav, this Position suggests

that for the HK person the account of a haseball game is a relatively
contmous flow of aﬁ.for‘mation, but for the LK jndividual the acg:tmnt
condiate of relatwely dmcrete units of information that may be difficult

to relate to each other. . ¢

Goal structures and strategies.” Since hazeball is an adversary

game in ulrhlch each team \al:tunpts to #core Tuns and prevent the other
team fropn scoring tune, the game hap & strategy component in vghlch

‘ particular steps are taken hy each team to help accompllsh its goal.
While acorlng rune ia the primary goal.of the taam at hat, accomplish-

ing this goal often takes placo via the attainment of & nurnberr'of sub.

»




goals,- e.g., advancing E‘runner. Similarly, there are sub-goals fo‘r

* the téam in the field, e.g., picking a runner oif'lgase. Bccausc accom-

-

pliahing goals often takes place via the attainnfent of sub goals. teams

_employ paﬁt:cular strategies in given situatnons that are d&qxgned to

attain a sub-goat, in the hope that obta:r.nj.ug the sub<goal will help to’

:

.accoz'nplisb the goal. . ‘

3 nd * -
. ‘ The use Fof strategies in baa e‘:all is higiﬂy simatinn-dépenaent.
Thus, in a,gwen situa.tion. 3 particulax strategy may be selectcd that
ia—des:.gned fo produce amore dcsirablc s;tuat'ic‘n via the occurrence
, of somé,lachon. For example, a ru.nner on first base {partof a situa-
tion) may try to steal second base {action) in order to be i.n "scoring_
p.c;;ition“ {new s:tuat'ion}. In this case, the sub-gqgl,is to g}t to second‘
"base and thc strategy consiste of trying tp steal second base in prder to’
increase the likelitood of a.ccornpll.shing the goal of scoring 2 run, What
we postulati regar-ding knowledge and use of strategies should be rea-‘
sonably obvicus, nafncly. that HK individuals bave a kno:WIédge of fhore
strategies and have a more Extensive knowledge of when pe.rtlcuiar
strategies are tirpically usged, Furthcrmorc. the HI{ person, wculd be
expected to ha.ve a grcatcr knowlcdge of t.he hkely success of particular
strategiea. Thue. the HK person is assumed to have a grca.ter knowl-
- cdgc t.ha.n the LK person with respect to number a.nd type ot su'b-godis.
- in what situatione the attainment of particular sub-goals mAy be deaira-
ble. the strategies used to produce the sub-goals. 'and the likely effec~

tlveness of the strategies. . 1 ) i SR

1

' / . The presant f.ormulati:n is, of courscr'.:‘rela.ted?to r}csearch on
goal structures in problems solviig {e.g.. Greeno, 19763 "Simon. 1975)
In problemn solving, sub-goal;‘ are achieved. for example,” a8 sl;eps
t’aken‘in af"meana-cnds analysis. T a similar way, our.fo

of a goal structure emphasizes the idea of sub-goals and the |
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partlenlar strateglee and actionsz may not producejthe desired outconve,
the egelection Iof su;‘-goals iz a process of eontmuel re ‘evaluation and
revision. I other wcn:ds, a specr.fl.c set of "mqvee" sueha as found ix

.thé Towar of |Hanoi problemmm'?s is diffieult to execute i t.he . .
baqeball ecml xt because ‘the outeorne of any pmieular aetmn {the new
situation) maly be an.outcome other than the desired one, " and a modifi-

cation of the goal structure is thert desired.

1

L}

W:thoul[belal:ormg the point. we do want gdlsv to note‘ that the

garhe situahoTrb stddied 19 the present time have involved adversary

games {cheps 'angd "Go‘f], which,are stmctured in relat:on\:e succeesi.ve

© moves, “atiat gies, etc.  Baseball, hmwwur:verP has aga.rhcplpr element

that {eads toa potentially greater Level oi unce rtalnty involving aucCeB-
r slve statés than the Tevel found in games such as chess. In other words,
- " - -
.in beeeball one m,ust deal with tge way,’ ball hounees. "

a

+ ' Before going on, it may bé noted that t.he"analys;s outimed thus
far suggeste a hierarchical st'ruqture, i.2., an indlvi.dual learne base..
. ‘ball sonceput gradually addipg new conceﬂte and eetablishing knowl-
) edge of the' relatmns'among the eoncepts. Then, a8 these relations
are he:ng acquired, the indlv:dual.assim,llates the relations into hlghei’-
“ordered .structure B Finally, the individual is able to identify the.com~ .5~
ponents of the s:tuanoﬂ that enable judgments to be made regarding ?}ﬁm
. :

strategy and learns when partieula.: strategies mey or ma.y not work.

Hwever, while this development of knowledge appeers to comust ‘of a x -’
series of steps, jt does not foltow.that the lower levels must be.h:ghl.y
developed in order for the upper levels to exist. In particular, we )
woul;l argue that LK individuals possess ‘% multi- level structure‘puch
as that deeeribed. but the structure i3 much lese dewloped and is"
relatively- slmpliet:ie compared to that of the HK indlvidu‘als. For

* example, ina nuinber of eituatione, the LK ﬁereuﬂ r'”f':'a,y see 39 the
~anly atrategy, "Hit a home ,run. " This perfon. .cloes have the goal of:

Y ie -

ecoring Tune in mind {goal strw::tu re) and doee have i etrategv in mind |
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(mng ‘ha.rd}- but the person may not know that in a particula,r situation
it may be better to bunt {e.g., the Pitcher is bq};t}mg with runners on
,first and second bass, one out, he-ls a poor hitter, and has nof hit a
home‘ run in four years). Thus, the diff erncé‘:ih structure ofthc HK_
. End LK individuala ie preeumed to be a di.ffm;-e{‘:’ce of degree, not type.

»
. -
Pl

' Memory Structure and the-Acquisition Process

) "c'o;'p ha.ve post.qla‘ted diffel:-erfces 1.;1 the meémory structures of HK
and LK individuals, and Experiment ! of the present paper involves an
_attempt to demonstrate structural d{iference; in HK And LK individuals)
as described by multidimensional scaling (MDS) techlliques. « We would
expect that thwsmlated tructural differences should ‘provide some’

idea of why HEK indi vy : 2y be able.to acquire baseball-related in-

formatioh more 'rgadily than LK individuals, and this issue is now conf

w

gidared. . . ~ o .
R

. Our assumption is that the most important fa'.::tor that différenti-
ates acﬂtis:tion in the HK and LK individuals is a process we aha{‘l .
termi structural n’lap‘pingb We have agsumed that baseball- re!ated con-
cepts and groups }[ concepts of t.he HK i.ndividuals are more _highly T,
di.fferentiatod than thoee of LK mdividuals. and we wgul& therefore
expect that new information®can be related more rea.dily to highly dif-
farentiated concepts than to l".’ differentiated cqnfepts. “This pro::esL

of identifying new information in terms of one's exlsting memory atruc-
ture is dtmcturaL mappingt ‘ Lt " |

Lt We auume that 1n£qrmatioa is acquired more readily In HK than
in LX individuals because the more highly de‘valoped and differentiated
at‘ructure of the HK individual enables him)'her ta map more new infor- ‘
" #nation onég his /her existing memory structure, primarily because '
ldentiflcation of. mo?e new informa.tion is possible. In a general sense

then, the HK individual is a.ble to provide meaning to input information - o
{ Y

[N .
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more readily than the ]k:.,K i.néi\;idua.l, not -simply becauee s/he iknows

' more, " but because what 3/he knows is highly differentiated. ~* '
' . e . . \ -* .
As an example, consider.a situation in which there are runners

_onfi rlt\a.nd third ba.se . two out, last of the eighth, etc. Sidce we.have
assu:cned that the HK i.ndividual has a knowledge oﬂwha.t components of
the aituation are espec:allj cogent to the outcome of the gamd, we wbuld‘
expect that as sa"he hears or sees the description, the specific paz‘ame-
ters of that pnrhcular sityation are mapped onto the structurc, e,

how many outs, on rwhich“ 2s8(s) there may be a runner(s}, etc.. The ~

sequence of mapping is not taken to be impcrtant‘ what is tﬁaportant is
that j:he.HK individual mape more parameters onto lns /her memory
structnre tha.n the LK individual does. . : -

v
= ' , ¢

The ’prescnt formulation is related to other work that assumes
. that knowledge is acquired via identification of components of situa-

fions: our f c:"mulation s en aentia.ll.y one of pattern matching 4nd 'thua
jia quite similar to formulations such as the EPAM (Si’nion & Feigen-’
ba.nm, 1964) and SAL {Hmtzman, 1968} What ‘should be mentioned,
howev.er, is that tn%ur fcrmulattcn, the HK individoala typically map
morc param ters of a given situation onto, the memory stfucture than
the LK ind{NWluals beca.uae of tl}e previously mentioned differences in,

L.
L}

thc"-memory structure: .
P oM s ' . : .

The tdea that knowledge is agquired via a structural magpi.ng
process leads to a num'gpr of hypothe scs about conditions u.nde:} wh\ic}:
HK mﬁwe ahould be euperior .to LK performa/nce. Sincé Cops
cepts arc assumed to be morc highly di.ffer‘entiated 1.:1 HK individuals,
HK i.ndlviduale would be’ expected to be su-perior to LK individuals ig
li.nki.ng new information to existing bueball concepte. This hypothe-

jls ia taeted in Experi.mant 2,

Anoﬁ)cr hy'pothesia involvens a vcri.fica‘iion o&the notion that HK
&~
individuala have superior knowledge of SAS sequonces, If a given
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) A e o £
- fg, sttua.t-ion ig presented and one i aéked to tell what is likely to come

\‘next‘ tbe HK persbn ahoufd make more statements than the LK i.ndi- )
1|r1_,d|.1al.. .MOrcover; the preiicﬁohs made by the-HK indunduals should
0 be more related to tf:e gatne’s goal structures. 'I'lns hypothes:s wa.s/

‘tested mExpenment 3, - ’ ) S,

- Our' fbmulat:on also IEads to the h)’pothesis that in an unmed:ate
rnemory task iq which a descnp‘tion of a baseball related eplsode is

- v

i

provided H?e recall ghguld be superior to LK recall when the sequences
are examples :k those typicaﬂy found in the sccount of a baseball game..
However. Lf'fhe bﬁseball informartlon is not conszistent with atandard
accounts of .game events. or -when the information 15 not bageball-
related, we would expect that HZK and LK recall showld be quite simi-

[ lar. ‘I’hu hy‘pothes.ls is” teated in Experimhnt 4.  {This paradigm is
nmilar to the dgﬁrogt,. 1966, and-Chase and Si.rnbn 19732, work on
the recall of cheu piec e ),

Another hypothesls is that. in general, HK i.ndividuals utilize ~
context much mote than LK individuale in recalling ga.me -ralated infor-
mation. ‘Since we have postulated that HK individ‘uals have = mperior

5 N

L k.nowledge of Sﬂ.ﬁﬁuencesg weé wguld expect that if presented with ang
account of Py seriea of e¥hnta, cuaing with the mt:al eVent(s) of the
rsequence would prodube mparior recall in HK individuals of the subse-
quent events of Jhe episode. Th:s result is expected, of course. on
the groﬁndu that the HK igdividuai is able to map the sequence “of events
'gt.mto hia/her msmbry structure and.is thus able to recall the events )

. because of the k.powledge of the rela.tions of successive events. These
. notions deé tested in Experintent 5.

" -y

Finally, the Iast experiment {6 and 6A) involveﬂ pregentation of.
a fictihous pla'y by .play accounf, of a baseball game, &nd a number of
* 'hypbtheses were ig‘?ted. One manipula.tion involved pres entahon of




1w

game related mforma’tion as well as "color" {nformation,> and testing
- was coqductéd nbe, only at immediate recall, but also ‘at delayed recall,
* These two*ma.mp\gati,ona thus providegd-for testing | t.he hy'pothas;s that
& HK mdimduals will retall gande- -related miormtjon better than LK
) indiv-;duals, but that the same results will not cccur for color}nfurma
tion, and the hypothesis’.t.hat HK mdividuala would be superior to LK
imlw‘iduala for baseball- related information _hot only in immediate
" recall; but in delayed recall-r . ’ R
» B

Sumrnar? of E_x_periments Do . -

-

The participants were college students who were selected from
* two popul.atxons zepresenting different semesters of the school year,
From each population, 48 qualifying students sgreed to participate.
The criteria for select:on and t.he nature of the pc:pula.tions weTe 28

-1 olluws. . ., . &

Population 1. During the Winter Term of 1976 (January-April),

“a 40-questio;; basebrall test that we developed and the firs‘t-*a questions
of t.he Davie R.eadmg Test (Form 1A) were admmistered to ap?roxx-
mately 100 students from the' University of Pittaburgh and Chatham
College. The baseball 'teat conaisted of completmn guestions. that
pnmarily tested onels knwledgo of the terrns and principles of the
game, There were no ﬂ}rivla" questions, nor were th Q.any quest}ods
pertaining to pa)..-ticular teamse or playerm Students were given 20
mim.ftes to complete each test.” Students who scored 35 .points oxr more
bn the baseball test a.nd those who gcored 24 points or less were imrite-d
td participate for pay in t.he experi:memts. The 24 HK gubjects who

. T S - N

; y . L y ;

A aports commentary usually has two components--a 'play-by-
play dccount of the gaine in. progress and “color’ comments, The lat-
ter involve information that is of a general background nature and is

‘ not directly relatéd to t.he game.
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: 3;&3}3 = 1,51, on the
baseball test. The HK group contained 21 e St 3 women. ‘I‘he 24
LK subjects had 2 mean score of 16. 63,

the LK subjects

g';lation‘z.. During the Fali'ferm of 1976 (Septerber-Decem-

_‘berl, the same tests were‘administred ta approanately 200 students
ot the same institutions. Studente ho s¢ored 38 points ox.mote ‘and
thote whe scored 25 points or lesg ymre invited. to pa.rticipate. We

attempted to reduce the confoundfnﬁ of sex and baseball k.nuwledge by

attaining more women to serve as HI{ subjects aond more men to serve

_ as LX subjects. The 24 HK subjebts. {19 men and 5 womeu} had a mean

score of 39,01, SD .65, on the JI:ha'.»sel:tall test; while the LK subjects
. [7 men and 17 women) had a mean sco:’e of 17,33, SD 4,705, The HK
group had a Davis Test mean sgore otvzz 58, SD = 4. 12, and the LK
group had & mean gcore of 23,13} SD 6. 87. Fmally, in the descrip-
tion of each expenment), the n‘ubjact population (l or 2) and the number
of sub;!-cts are dehgnated. in. all experimants except l an% la, one-
ha!.s of the subjects were LK #nd ona-half wge HK. (W_Pile wnfor-
tuna.tejy. gex and k.nwledge conditlo.ns were to fome dégree con-
Iounded in the present st‘udf&s, the fact that in 2 number of ingtances
no significant diﬂ'erentep were obtaiped in the high- and low-knowledge
groups tor non-basebal] ta.sks suggeats that the sex differences did not

-

play a sighiftcant’role-in the present research. )

R R
- £ '

' Experiment } + o

-

Experiment | was designed to study whether’conceptual giffer-
ences in HK and LK individuals could be gemonstrst_‘ed via the uge of

multfdimenstonal scaling (MDS) proceduXes. Such*procedures have

been previously ‘employcd'to atudy concapt structure (e.g., Henley.
1959 Homa % Omohuhdro, 1977: Rips, Shoben. & Smith, 1973}, P




" One of the most important a.gpccts of the game of baneball in thai
there are two teams, ‘j,ach having nine players. with each player plzy-
ing a particular posinon. During a gme, the players interact in a
variety of ways in order to accomplish go’als and sub-goals., From
the previouely ocutlined ra'tionale, one would expect.that HK individusla.
would have & greater knowledge of such interaction's‘ t}:aa; LK individuale

. anﬂ that tf asked to' ra.te the player positiona with regard to the extent
the playera of the poaiﬁons tnteract with each other, HK imdividuala
ahou}d produce judgmenrts that differ from LK individuals in at leaat fwo

© ways. First, EHK per;ons should be more donsistent in their judgments,
Second, HK individuala shonld be more discriminating wlth respect to -
the relationa among particular poniﬁons as, for example. the grouping

of pitcher-catcher, infielders, and cutfielders, Since we did suggest
th‘at the memory structures of HK and LK individuals were di.éerant
in“degree and not in type, howev:ar. it was not clear a priori whether *
the HK and LK {ndividuals would di.ff{;r in the particular MDS dimension

obtained for the judgments of the concepts, ' s
- 4 ‘

- In addition to obfaining judgments with respect to position inter- .ﬁ
action, we also obtained judgmmnents of Pposition aimilarit-y. "While this
difference in instruction is relaﬂvely amall, we eq:pected that HK indi-
viduals would produce more coneistent }tfdgment scroes iustructional ]
conditions than Ik individuals because the }t:dgm;’nta of the former

,would reflect 2 more stable underlying memory structure,
%

5

. 1 We thus used MDS techniques to determine whether HK and LK
individuals differed in how they rated the nlse baseball positions

{ﬁ‘_I_‘C K, CATCHER, lst BASEMAN, 2nd BASEMAN, 3rd BASE~ .
MAN, SHORTSTOP, LEi"‘I‘FIELDER CENTERFIELDER, RIGH‘I:*- .
FIELDER) under two sets of inntructions. Jn one case, gubjects were"
asked to rate how frequently 2 player at one poeltion interacted with
the player at each other position on defensive pla.ys, while in the sec.
ond case the nine positions were rated with reapect to thelv sl.mila.rlty,

a somewhat more vague instruction. Lo

15 19

ERI

PAFullToxt Provided by ERIC




| @ Method-

. Subjects. A sample of 45 indwiduals: {24 HK and 21 LK) from
Populatlon 2 particnpated in this experiment.

- Procedure. l.n*the. position interaction [PI).t'ask. part{‘cipents
were presented with the lower hal.t' of :1 gh x 9 matrix in'wthic;h the
rows and colmmxs were labeled ‘with the names of the baseball positions.
The parhcipants were agked £6 £ill in each block of the matrix with the
nurnber tndicating what percentage of tie tirne the two ple.yers I.nter-
aeted. on defeneive plays. "A9- p?u:tt scale was used where 9 equalled
between 88% to 100% of the t:me, 8 equalled between 77% to 88% of the
t:me. ‘? equalled between 66% to 11% of the time, etc. Appro:nmately
20 rr.inutes were given to complete ;he iask. . .

" The positlon aimilarity (P5} r_atmgs were perfdrmed Iap-proxi-_
m‘ately one week later. Participants v'r‘ere again presented with the
lower half of the 99 x %Y matrix, wi.th two new randorn ordera of ;osl-
tion names employed along the rews and twd new random orders
oceurring along the columne. One-half of the participants geceived

, each new rahdom order. They were asked to fill in each block of the | -
matru: using a 9-point number scale, with the numbers indicating the
degree of sirmlarity, 9 denoting ag su'mlar as poeeible, 5 28 o’ more
similar than diuim;lar, a.nd 1as disaimilar ae posmble. The remain-
ihg numbers denoted mtervening, order "judgments. Approjﬁ:nately
20 minutes were given to complete the task,

3 ’ .
Results: eriment 1 . '
" R Ed - . T

-

Figures 1A and 1B present the threa-dimensional eolution fgr the
HK individuals 4n the PL taak. [Figure’ ia presentd‘a plot of the firat

. 3 . -
{horizdntal) and eecond (vertical) dimensigne of the solution, while

Y e -
Figure 1B presents g plot of the firat (hori;ergtal) and third (vertica-'l)
dimensionsr] The MDS proteddre employed. was Carroll and Chang 8

fl970].INDSCAL g o .
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. - Two Aspects of the data. should be nmeteds the nature of the d:.men-
siont and the pature of the clusters. Reaiizing tha.t nam:ing dimensions

is a. mi_bjectlve exercise, we termed the first di:mension as functional dis-
tance alotrg a line from home plate to center field. The second dimen-,
sion was taken to depict functional distance from the interaction of the
infiglders. and the third dimeansion véu regarded aa basebzall field
symmetry, thurei?also indicates ;bat there wae & distmct cluster.

ing of pitcher- c::jfer. the infield positions. ang the cmtfleld positiona,

lely, one candui Belp but be struck by Figure 1B with regpect to ite -

'closs,spproximaﬁon of actual basebail positions, with the exception of

thé location of the pitcher. However,in a bas\‘:ball game the pifcher .
interacts more With the catcher than with the iofielders and the pitcher
is related functionally more to home plate than the catcher, thus making
the ‘pitcher's location on the horizontal axis qulte“reaaonable. With

, respect to the variance explained, the three-dimensional golution ex-

plaiged 72'%{‘ {The variance explained by the one “dirnensional and two-
dimensional sclutions was 40% and 57%, respectively.) ‘

Figure 2A and 2B present.the tl;rea diménstional solution of the
,PI task for the LK group,” As with the HK aubjecta, the first dimen-
sion appears to be 2 functional distance along homne plate to center —
field dimension, ailthough the ordering of positions along the éimen-
sion is less clear than in the HK data, The second dlmensien repre-
‘senta 2 symmetry dimension, while the third dix:ngdsion represents a
functional diftance from infield dimension, The variance accounted
for by the three-dimensional solution for LK data was 46%. {The one-
dimensional solution accounted for 23% and the twetdimensional solu.
tion -_ai:count‘ed for 36%.)

Compariaon\of the HK and LK solutions thus indicates that the
judgments of the HK subjecta are more consiatent thap the ?LK judg -
ments, that the HK data cluater moré appropriately with roapect to
the ‘three basic position groupings,. pitcher- -catcher, infizlders. and

) .. . R |
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: ouiﬁe&rs. ang that while the iirst dimenswn of the HB‘. and LK spades
is quite similar, t.he secopd and third dimenswns ?re reverded ior the
two groups, ' . b

L]

It is possible o test tilxe relations of the HK ax;d LK dimeneions
‘b'y torrelating the coltr.dinate values of the positi&ns along a particular
dimension of the HK space with the coordifiate values of the correspond -
ing positions along a dimensiod of the LK space. By correlating the o
coordinates of each dimension with each other dimension, one obtains -
the matrix found in the upper left of Table 1. These correlations show
that a substantial ;elatwnshxp em.sts for the first dimension of the HK
and the LK space, and substantial correlatlons are aleo shown that indi- °
cate that the second and &‘9 dimens ions are Teve raed in the HK and
LK spaces, «

»
w

Table 1 , _
Intescorelation Matrix of Experiment | . -

[}

. Potition lﬁam - Position Similarity
Dimension . . Dimension
HK . i HK
g 2y 3 R 2 3
56 18 24 93 o4 08
27 14 B YL B |54 29 g 03,
0 g 7 . L A9 07, S

Pl and PS Corretations: HK “Pl and P$ Comelations LK
Pl P

-

] I 2 3
I 9 90 00
PS 2 g 32 <04
10 4. 02

L8 au OF level (r =,.798, df ».7) )
&" - : - ‘\

. An advant;ige of the mDSéAL procedure is'that it permits a
L] - .
single analysis to be conducted that treats the experimental subjects
as objects in multidimensional space. This analysih produces‘a. plot

e which each subject is represented as a point in.rr;ultidimensional

% 420"
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space, with each polnj, weighted accordingo to how that particular sub-

h ject re sponded with reepeet to the dimensions of the object space.

— The advantage &f this Brocedureiis that the two groups of indivtduals,
in this case the HK and LK.subjects, are plotted fndividua’lly accord~-
ing to their weighted judgments. and it 1s possible to perform a :Iis- :
criminant analysis on the coordinate values of the po'ints in order to ’
determine whether the two groupe of pointe {subjects) differ signifi-
cantly from each” of.her. Such an ana.lyslq was conducted, with the .
result’ F (3, 41) = 15,86, p < .001; indicating the the jutjgx;\eltte of ’
the HK and LK itdividuals were indeed signif;cantly diiferent\frmn -

\

. Teach other. This result is of interest hecause it sugg-ea‘t’eihat {alf.hough
‘the dimensional structure of the HK and LK space was simi ;‘. the tWO
groups of gubjects were quite different in terms of their L hting o.f

?

¢ thege dimensions in making their Judgments. ' e

) . Figures 3 end 4, r\esﬁp’ectively. present the MDS scaling results R

. for the PS riti.ngs:for the HK and.'Lff subjects. The three dimengions .
of both sets of data may be interpreted respectively as an infield-

» outfield dlmengwn. the functional distance from the home plate di.men-

sion. and a ;.hrower rec:plent dimension. The variance explained for

the HK data was 88% for the three- dimensional solutions, (The vari-

ance explained for the one- and two-dimensional golutions was 54% .

and §0%, reepectively } For thenLK data, the vari.ance exp'[a.ined wap

R 67% for the three-dimensional solution. {The percent expla.i.ned for

the one- and two-dimensional solutions was, respectively. 36%13;:&

R

5‘7%. } The intercorrelation matrix of thiese data, shown ifi the upper -
N right of Table 1, indicates a substant{al agreement of dxmensioné»be-
“ ‘ tween the two groups. - Neverthelese, a discriminant analyeis per« s
formed on f.he subject _Bpaces again revealed that the, HEK and LK popu-~

latiq_ne y'ielded significantly different results, F (3.41) = %.77, p <.0L.
- 1 LT 3 ]

\

S al

T . The bottofn. two.‘matric;e of Table 1 present the correlations be- *

meen, the instructional conditions for the HK and LK individuals. Theae £~
-1 A . . . . L
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matrices provids’a comparison of the obtained dimensions é‘c:oss the

.

two aets of instructions. For'the HK individdals, the first: ‘and bec ond
di.m&nsr.one are essentidlly equivalent, but they are reversed for ﬂ':r ,
two r.natructlonal conditione. The third di.menmon was different, how
ever. for the twd tasks. For the LK aubjects, the fi‘::at ‘dimenaion of ,"‘ .
the PI task. functional distance from home plate to centef field, corre-
lates significantly with the seqond dimension of the PS task, but no
* other substantial correlations were obtained. The cOrrela.tional da.ta
of the two rating procedures thus indicate “that acroas the two instruc- ".
bt;onal condghons. the dimehs;onal structure of the HK aub‘jocts was

more consiatent.

L

“ Discuagion: rimel:t\

The results indica.te J udgments of HK individuals wr.'ro .
mqre consietent than those of LK individuals and that the HK solutions
did produce more appropriate clustering of poeitions in térms of what
would be expected from a more substantwe baaeball knowledge.
Finally. the correlehonal data auggeoted that a more atable etructure
exists, for the HK individuals in that both sets of instructions produced
the dimensions of functionzl distance from homie plate and le}t: right
fiold*svmirfet"n;y, Whefeas only the former was presentin the two solu-

- LI

tions for; the LK subjects.

T, y Experiments 2 and24 .

» 'One of the hypotheses developed in tneqintroductOry section was
" that the conceptq of HK indwidua.ls should be more differentiated than‘
the concepts of L;{ individua‘is and that this difference should lead to
differences of acquiﬁtinn. Given that stirmulas differentiation is a
- significent cornponent of par.red-aq‘sociate le,arning {cf. Battig, 1968),
we expected that presentation of a paired-associate list conqisting
of baseball concepts as stimuli woufd be acquired more readily by HK

PAFullToxt Provided by ERIC




thin by LK individuals, prlma&}}r I:!ecause the stf;'null wouid be more ‘ :.
. di;ite:jentiated for the HK individuals. As it happ_ens», a baseball line-

up ie essentia.l‘ly & ligt of nlne palred associates. so w'e‘there.tore pre-
. *sented hneups, using f fzct-itious names, There were four experimental

conditiona Jin Experi.ment 2 end t‘mo in Experiment ZA. The ra.hona'le

- for these codditions is desc_ribed in the next section. '

L]
L

.
. -
L3 B
. ‘"

Meo.d

"~

Subiects.‘. kForty-elght‘ sl:lbjgcts were Iselecl;ed from Population 1.
R Design and Ergcedure. The fc:ur e:gperimental conﬂ;ﬂons were
' Namue ‘recall, Name: Cue recall, Pogition-Cue recall, and Pair recall,
with each subject serving in all conditions. There wae a 15-gecond |
‘ delay betwden c;ndi‘tions;. The Name recall conditlgn was always the
. first task, ami the presentatidn order of the other three conditions”
‘was counterba.l.anced viaa 3" x 37 Latin square. in the Name recall
o eondition,” the atimulus liat contamed nine slirnames (not the names
of known pﬁyers], and si.nce these names esseitially formed a 9-unit
free recall liat with contents not related to baseball, the list served
* ab a control and we expected no differences in performance between’
HK and LK individuals, L, .
Each of the atimulus ligts of the ?‘her thre conditions contained '
nme gurnames that were paired respectively with player positicns.
e.g.. RETOS- SHORTSTOE. The positions were ordere o that gdja-
cent posltlons were drawh fron) the different playing I).lni.!:l: p‘itcher- .
ual'cher, infield, and ofitfield, The lineup also was no{ typical, e.g. ,

the p‘ltcher was ot last. {The "designated lntter" was not used. }

'I'he recall sheeu for the Name recal! and Pa;r recalI conditions
were bla.nk The aub;ects were instructed to recall the'names (or
pairs) in any.ordgr. The recall sheet'for t.he Name-Cue condition *
provided the list of nine names, with t.he narnes presented in a dif-

ferent.order than that preaented on the s phase of the trial. The

ERI
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. . b T ’ £ . . - .
recall sheet'for the Positidn-Cue recall condition presented the posi-

‘ " tions as cuesy.also ina d&te'rcrﬂ: order than that employed in the study ’
- Pﬁase of the Iri‘a.l. ‘Apcordmg to’ ou; hypothe sis, HK recall was ex- '
pectéd to be su‘po:mr to I.R rk.call f or the Position-Cue cond:tion, but
the di.tx'erence waé not necessanly expected for Name-Cue recall.

‘I'h:s is bacause the rhfferent pos:tmn cOnC‘nept‘B of the HK and LK indi-~
vxduala were expected fo provnde more h:ghly dj.iiercnt}.ated stimuli for
thc H!{ indwi&uals, whereas ﬁcﬁnous names were not expected to pro-
nde such am advantage for HK individuals, For the Pair recall task,
we expected the sznﬁlﬂduals to recall more pairs because they,
would‘t:onsidbr cach pa:r.as a unit,more than 1K mdwiduals.

A total. of 36 surnames was divjded into four iists of equal length,
Esch of the four' surnam‘e lists appeared equally often in the Namg re-
call cond!tion, atici the surname lists were countcrbalanced across the

remaining thrée conditions via use of a Greco~Latin squate.

-

In thc Name reca’ﬂ condition, suchcts weré told they wo’uld be

given one rmnute to memorize a list of nine names. Lnstruc tions “for
the t.hree other coh&'ﬂ‘mns apecified memor:zmg aine. name-positibn
«\pa.irs- in the a!lotted minute. After the study period, subjects were
. given thc. apprbpriatc reca.ll sheet.afd informed that they had pne
minute fox‘ re call»

In Ex-poriment ZA, 48 sub;ects were selected from Populition 2,
P Ont-y the Name g,ccall and Paix recall conditidrawere employed apd,
in ‘this cpsg, the subjcctg were ingtrlicted’to recall the items or“pairs,
r&spcctiv'cly. jn thc order in whicl; they were pcesen;ed. The two con-

ditions were counterbalancéd in terrhs of erder of. pcrcscntaﬁon.
: . Fl

Regults: "E_xp‘eriments'z and ZA o ’

" Table 2 arcscnts t.hc mean ‘correctly recalled items in each con-

dition. ‘I‘hc lack of a significant differenée in HK and LK performa.nce
. L \

LIS
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in the Narne recall' condition, F < 1, indica.tes ‘that t.he groups were _
esnentially eq.uivalent\ in 3 straightforward recall task that did not
involte baseball-related contepts. -

- ot - N

-

Table 2 .
* Summary,of Results of Experiments 2and 24

I

EXPERIMENT 2

Knowledge Mume "y PostionCor  NameCue
+ Condition Recall Yt Recall Recall

HIGH 7.50 483 6.3
OW. . 738- 2935 « &M

NS Mo 7 ws,

" EXPERIMENT 2A *
+ Knowledge . Name
Condition Recall

. *

‘ .50 -
738
NS,

-

- ‘I‘he HK group recalled sighificantly razore names t}iaa the LK
group 1n the Ppsition-Cue tagl, T (t,Z4).= 9.88, p < .01, MSE = 4.27,
a result supporting our hypothenis. While we argue that the reason for
this £mdi.ng is that the atimulus ‘i.tems were more diiferentiated for the ’
HK individual and thit new informa‘tion’may be mapped onto mere highly
differentiated concept structures, we do not claim tp know the com-
plete basis of the di.errentiation. Indeed sometime after the whole
series of c:pqrtments was completed, the subjects wvRTe asked about

their atrategiea ;ip the experi.m&nt, and the HK nubjects raported the -

use of position «related i);ngery as.well as the use of elaboratiom.type
prbceduren such as thinki.ng of what 2 Shortstop does and trying to
relate the name pruented with Shortstop to the particular action,:

Thay also reported studying the paire as dnite. On the other hand,’

a nun‘nber of LK subjects rbported viewing.the names and positions as




flm

~ separa}'e lists ‘that}to be linked, and they reported tryi.ug to re—.,f T
hearse thev tcrms. TEese reports are, {eohsistent with m:lneta- ,,' .

- .. -
tion, . v * RN i, L
- b i H‘d bl s

*

.

, Mean necall i.nvt.he N\ame-(??i‘i‘c task waa greater for ‘the"HK than

the LK individug.ls, although the difference’ did not reach sig:ﬁﬁcance,
» FAL 24) =3, 71, E > .05, MSE = 6}0. -Ouf mterpratahOn of this re-
sult is that the name did not prbvldc A more. diacl::l.minnb'l,e cue for the
HK than the LK subjects, but inﬁead the nonsign:ticant ?dmtage found
'in the HK subjecta ocourr ed: becanse f.he reaponses (positions) were
more available in the Unﬂ‘erwood, Runquist, and Schulz (1959) sense

»

of response lea.rnmg. R L s

In the Pair recgll task,;j.naly‘sis revealed t.hat alf.ho-ugh.}ll{ per-~
formangce was superior ! t&the LX performaace, F {l 24)1 1.74, 2 > .05,

MSE 4,79, f.ho d:.tfmnce was not s:gniﬂcant. Although we expected
the HK subjects to recall more pairs than thg 1}( subjects because they ~
wiuld be able to unitizp each ‘palr, wg;,falt that one reason whgr a sxg-

nificant difference was not found-#as poasibly because the recall was
not érderad. (The ty-pical baseball lineup {5, of course, as ot&ared_
-stmcture. } Wi tested this hypothesis in ‘Experiment ZA a.nd found that
althongh t.he ordered Nime Tecall tasle revealed no signiﬁcant differ-
.ancmbetwean the H‘i{ and LK groups, F‘(l 24y <1, HK recail wag aig-

m.fica.ntly greate? than.lX recall for the ordered Pair recali task, -
*FAl, 34)—6 81. 2] <Q025, MSE 4,19,

|
Discussion: Experiment#Z and 24 ;" ot
L] ) { . (-3

.

The, results_of the Position-Cue condifiop s;.ipport the notion that

baseball - rela.ted concepts are more diﬁerentiated b‘y the HK mdlﬁduals -
than b!; the I..K"i‘ndividue.ls. The results also igdi@te that ordere;! Pair
recal'i, which is the traditional lineup format of, baaeball, provfdes an
‘advantage for the HK individuals, a result supportimg the previously
stated' idea that HK l.ndiﬁd'uals should be"’better ablg to use context in
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order to recall sequential infarmation, However, since the :mza.u’-z?.N
‘ordered Palr re::all f‘or the HK group {3.-75) is consjderably less than
the single item Name recall mean (7,54), it is clear thas for the HK
tndividuals the "“pair anits" are more complex t.han_ the.individual name
unita, r’ ' '

w
eriment 3

’

One of t.he ideas snggested in the introductory section was that
the HK mrhndual has a better knowledge of SA.S sequences than the
LK jndividual, This notion lea.ds to the hypothesis that if a given situa-

s

-

-
=

tion s presented, the HK pereon should be able to generate more
events* that could Eoll that situation and that the events generated,

L}

wmﬂd be moxe appr priate with respect to the suieaéque;:t gituztione,
These notions wetre te.ated in Experirnent 3 by‘presenting 2 peries of
six gftuations and askiosg HK 3nd Ll{mdlviauafle what would be ﬁkely
to occur:r'xext in each situatéon. Three of the situations en_'aployed
were "open" and t_l-u.:ee were ""clésed, ! where Yopen™ refers to situa-
tions that proﬁdeé for a wider rang® of predictions aod 'clgped" -
refers to situations in which the anticipated outcqmes wgre 'e:}pected

to be MPza specific, ) . i

Method ' ' -,

{ -
Subjects, ‘I'here we:e 44 i.ndividuals from Population 2 who
served in Experiment 3"

Mgteri.glg apd design. A I;.h_re’el-gentenc:e description was written
for six different game situations, For example: "The Pirates trail
the Brewéra 1-0 in the bottom of the eighth, With nobody out, the
Pirates have two fast rynners on ﬂrst and second base. Their left-
handed hitting sh‘or}_stop comes to ‘bat. "\, Dencriptions varied wit.h
respect to the nurabér of situational constraints (the Inning,. the score, .
atc, )I, which reduced t..l‘lhe_ numbey of plausible outcomes, ) "'Open“

L
L

29 ,
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situstions hed 0¥24konstraints, while ''closed" situstions like the one __
above bad 3-5 constraints,” N A

PRacedure. All individuals recieved 2 booklet containing de-
scriptions of the same six game situations. Situations 1, 4, and 5
were ''open, '’ while 2, 3, and 6 were Mclosed. " Participants were
asked to read esach .sl‘tuatloxnl deacri’flﬁon and write as many posaible -
. outcomes (things t.ha..t could happen on the next play)as they coyld think

of--upto a mnimnm of 15, They were s%)ec'i.ficai;y, instructed to gen-
erate different outcomes and were told m}to state a narrafive con- .
tinuation. f:veryone was given 20 hinutes to complete the tast,

3

“ Results: Experiment 3

L]

Scoring. ,Each outcome was placed in one of five cat;gories:

H--high probability, ap'p‘iropria.te: L--low probabi}lty, appropriate;
J l:i- -margin:.'lfy approprﬁtei N--not appropriate: and C--a narrative

- chain (ollo}dng one of t.he ia.ln:m: 'responae types. Two investiga.t.ors .
scored 12 pt the 44 pr la &nd had an inter rater reli.abillty cdaf.ti-
ciant of , ?l. The data were i‘nalyzed in two different ways with
relpect tb chainifig responseu {2} comxti.ng sach link in a narraﬁve
chain al..one-"C" response. or [b) counting each chain as ode "C" o
reaponae. The two analyses produced identical gf_{gct. of significance,

+

[ only t.he rosults of the second method are. repomd ‘
M; ean rgsmul. The HK individuala geqerated more ouicomes

per ifem (7.19) than LK subjects (4. 66), E (1,42) = 5.70, p < .05,

MSE; = 24,73, and more outcomes were generated [or "o*:gn" (6.30) ——————-
than “closed" {5.55} nimaﬁ;nn, F {1‘ 42‘) =9.62, p <.01, MSE = L.26., -
Ait_ho‘ugh HK individuals appeared to diff erentiate Mopen' [rom "closed"
nituatlonl {7.74, 8D = 4.63 versus 6.64, SD = 4.06).more than LK ’
. mbjectl {4.86, SD = 3. 79 versus 4.52, §B=~"’3.69)-' the i;nteracﬁon

was not significant, F {1,42) = 2.31, p > .08, MSE = 1. 26.

L}
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Response category. Of those reaponses that were generated,
the mean {untransformed) percentage of responses per category for

‘the HK and LK groups is shown in; Table’3, As the data clearly indi-

cate, HK_i.ndtyid.uats produced a ggecter percentage of appropriate,

high probability outcomes than LK iodividuals, ¥ {1,42) = 7.25, p «.01,
MSE = 732,28, A greater percentage of higﬁ probability responses were
given in Yopenil situations (79, 9%) thae in 'E;:losed" situations {74.9%),

F{1,42)= 10,10, p < .01, MSE = 54,60, The interaction was not aig- *

nificant, F < 1. Despite the failure to obtain a significant interaction,
however, the analyses supporidd the hypothesis that I-IK individuals

would generate more outcomes, but also more pla.usible ones.
Fe

Toble 3/

Percen: of Responses of Vartous, Types
(Experiméat 3) Y

Knowledgs Appropriste  Appropriate.  Marginally Not " Chaining o

Gnnd:ﬁon High Probabllity Low Probability Appropriste  Appropriate .

W 85.13 251 142 1.67 286
Low .60 153 2258 155

<

ggecific rospongss and their commosality. The responses given

to Situatlon 2, which were quoted in the Materitls sect{on, were placed
into 34 categories, corresponding to sppcific plays {e.g., single, .bu.nt,
pitchout) mientioned in the respo.nus of the HY individuals. {The HK
group was usad as a '"baseline'’ for derivtng cate‘gorles since it was
aesumed that they were familiar with more typesof plays than the LK
gi'oup. ) A final category ["other'.‘) wras created for low-frequency
responsea of LK i.ndivlduals tha.t did not a.ppear frequently. ic HK proto-
cola. Approxhnatefy 19% of LI{ responacs fell i.n this category. % -

8

Theso tabulations réevealed aeveral i.ntarasﬁng phenomena.

First, LK responess represented only about.one-half {16 of 34) of the




oy
catego_rles_ represented by the HK group.’ Becdnd, despite the greater
v;rlety"of responses" among the HK individuals, there was a high de-
gree o{z_‘comonalit'y on responses of strategic, ‘goal-related plays.
For ‘exsi'mple. 'among the HK-reaponses, _Ehere were 18 double steals.
. 15 bunts, 7 drag bunts. and 10 hit-and.-run‘plays. The corresponding
LK frequences were I, 'B}-O,(‘”and 0. Finally, 45.0% of HK responses
repr,e_s_epte’:i plays designed t3 advance runners {(bunt, hit-and,run}or
‘defensi;e?plays to pravest ;uc‘lz'adv‘ances (ﬁ-itfliout, pickoff), while
ooly 12,5% of LK resi:on'ses fell ii:to._:theser édregories. The LK re-

r

‘sponses-teniié?l to be of a genaral n‘sﬁre, such a& "the batter made an

cut, ¥

il

The results of the present experiznent are in strong agreement
with the rationale of the introductory section, for they indicate that
given a part.icular baseball sifvation, HK i.ndividuala are able to state
a grea.t.er n'u:rnber of posaible subsequent eurnts LK individuals, |,
a.nd a greater proportion of these events are approgna.te and related

\to the game's goal structure. In addition, the HK l.‘ndividuals, while
. éwing about twice as many different types of respohses t.ha.n the LK

individuals. nevertheless show relatively m‘bstantirl aggeement con-

+ Cepning patﬁmlar strategic playl. % - \

eriment4 = |

In this experiment, we studied the rec.al‘l of sequential informa-
tion in & medified | memory- span paradig'm Based upon the rationale
presented in the int:roduction,'we hypothesized that if a scenario of
meaningful baseball materisl is presented, the HK individuals “should

" be able to recall the information more readily than the LK individualg.
) Howevet if the baseball information is scramhled, in t.he gense of not
following the normal account of basehall episodes, HK performa.nce )

3z
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.should deterio'rate whereas LK performance should remain the same.
Finally, if information is presentid that is not related to baseball, |,
there ghould be no difference in performance of HK and LK individuals.
To test the above notions, we used two within- subject variables, ‘leng'tb

‘of scenario and the nature of the information within the scenario.

. . 1 sy
1 + .
s 3 .

N Tl ' R s

Methei -
£ _ . :
" Subjects. Forty-two subjects {rom Population 1 participated in

-/f:his e;v.?gz_:i.ment. .

.

Design.aAd procedure, The ordered baseball passages consisted

of brief scenarios of baseball events 28 one would find them in an ac~

. cognt of a bageball game. ;In the ecrambled baseball pa%sages ba\ye- ¢
ball sca.rlos were again presented, but the sentence presentation
order within each scenario was random. Thbe third condil:lon consisted
o.f accounts of vuunl scedes of everyday events, such,as a person cross-
ing a at'reet Passage length was 1, 3 5. 7. or 9 aentences, with an

average sentence length af 7. 18 wordn per sentence, SD = 1,66,

* o

Each subject received two paadages of each Igngf.h i.g each of the
t.h;ee conditions. Tlmsj each person received 30 pregentations, i.e,,
5 Tengths x 3 types x.2 passages per condition. The order of presenta-'
tion'consisted of prezenting one Pasaage of each lengf.h in a random
order within each block of five presentations. The three types and
two passages of each type were varied randomly Wer' the tri,alablocks.

ke The paeaades were presented on audjotape and the instructj:)nn

stated that 1.he subjects were to listen to each passage and that they
“would be asked to recall the passa.g; information ipgnediately after
its presentation. The time allottted for recal.ll wae 10 se::onds for each’
sentence ip the Rai'sa}ge. i.e., 10.2econds for ‘a one-gentence passage,¢
30 seconds for a three-sentence paaeage. etc. The r;cal! wad written,

El

e
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Results: Eiyerimen't 4

Perc ent correct recall. The data were(acored in terms of gist-

L.

unit recall, with €dch setitence broken down into three components that

. eesentlally were the subject, verb, and obj t. These scores were

then converted to percentages. 4

The two {ipdings of greatee intergst
nificant lnteractiop of Passage Type x Knowjledge, F (2,80) = 24.\ 1,
p < .001, MSE = ,115. - The HK group demonstrated si_gniﬁcamiy\
greeter\ recall for normally ordered baseball information, F {1,80)=
53.17%, 2 < ,001, MSE = ,115, as well as { acra:rlll{lfd laaeeball infor-
mattopn, F (1,80) = 14.94, P < .01, MSE = .l115. For visual scenes,
LK subjecta performed better, F {1,80) = 5. 3, p .05, !vlSE =, 15,
Flgure & presents deta of the si.gniftcant mteractlon of Paesage Type x
Length x Knowledge, F (8,320) = 4.21, p < .001, MSE =.047. "As
shown, the HE group yielded superlor recall at all sentence lengths

for the normal sentence order.b v t .
hd ®

Percent consecytive recall. Because we were intereated in
whether recal),.was more ordered }or the HK individuals, the data
“were tabulated as follows. Startinﬁ with the fipat sentence ¢of sach

scenario, t!ae mumber of consecutive sentences {frorn which at least

one gist unit was recalled) was tabulated for each particlpa:;t for each
cdndlt\o:f. This number was then dlvided by the total number of sen-.
tences from which at least one gist unit wae recelled by the individual

in that Zendition.. Thus, the- acore effectively gives the percent ordared
?jall of the t,otal arnount recalled. The one- sel:xnce experimental con-

dition was deleted’ from this anelyeia an ae the gcrambled presentation
&

. 415 ail analyses presented in }hla paper involving percentagee, the
percents presented were calculated directly from the data &adttbe analy-
s¢s were performed on the arc ain tra.naformed percentages, unless
otherwise noted. - ’ -
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el
) cond:txon. "The latter was omitted because of ambxgui‘ty in what should

be considered ordered recall £o'r the scra:pblea sentences.

' ‘I‘ablg 4 presents the mean pe rcent consecutive recall for t.he
s;gni.flcant Knowledge x Passage Type mteracﬁon. F (1220) = ?. 14,
P <.05, MSE = .154. The results ﬁldicate that pe‘rcent consecutwe
recan wa'? greater f’:)r the HK group thap for the LX group, bt t.here
. wras little dxﬁ'erenee in percent consecutfve recall for the yisual scene
data bel'Ween.t.h? two groups.

- -
. .

o N Tﬂ;le 4 i ~

_" e !etgnttmﬂvily Re:_enedgentuwu '

Yerbal Materis! Knowledge Condition
IR RN

Baseball-Norma) PR 7Y BN T S

Visush Seene 578 548

L

-
.

‘I‘able 5 presents t.he means for the s;gniﬁcant Length x Knowi-
edge interaction, F (3,120) = 4. 78, 2 %.01, MSE,%.106, ‘I‘he data

mdicate that although perforznance at “the length of three was similar

-
A

for the two grwps,"ﬂi‘?‘e were differences ?t longer lengths. : i‘herg :

‘ *
mras co‘nvargence at the'length of nihe, The, Know!edge teT'g'pe x Lengt.h
interactiSn was not significagt, F' (3, 120)¢ g, 52y-p ».05, MSE = ,093,

' r . .
Al - - ‘ *
L - Table 5

. " .Percent Consecutivaly Recalled Sentence'f ‘

j ',e..l Length A
R
%
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/__ . The data of Experi?'qe;:t,é support the notion that ge‘:—‘formanc.e- of
HK’individuaIs is superior to that of LK individuals on an immediate
‘ memory task, with the result obtained only f_or baseball infotmation, *
and e_s.?ecia}ly for normally sequenced baseball information. With A
1"3?0615 to why the HK subjects tended to recall scrambled baseball h"”\
inft_;rmat-ion better than LK subjects, one possibilityis that there may | '
have been sufficie_’nt cueg in the sc?ar'r‘:bled material t.hai ena.%ed the
HE individual to relate a.djac_‘ent sentences by providing meaningful

relationship# for the information of.the adjacent sentences.

Since, i:;;uitively it n'aay be med that the HK individuals could
recall eentence sequences longer than nine sentences, the finding of a
decrease in consecuﬁve sentence recall at the Iengt.h of nine sentences
for HK Indi.viduals‘ ré.ius, an interesting question. One possible reason .
for thias finding 1% that at a given length an exces;ive ,memOr.y load de.
velops {which probably would vary with specific contents), a.nd ‘the HK
individuals/ﬁ
abstract atructure. Such recoding would bt expected to take place by

3y effectively try'to recede the information into a more ’

retaining only the most sali.ent {wi.t.h reagpect to the game's goal struc-
ture} aspecta of the prmuunly stqted information and disregarding
other information from thé earlier sentences. A sgcond poanibility "
ia that at the time of output there,is 'considerablg_output interferegce
taking p.lace’so that the individual may not be al.ﬂe'igo retain the most +
recently predented material {cf. Tulving 8: Arbuckle. 196,6.]. The .
present data do not provide for selogtl;:n of gither of these alternatives
or of dome other explanation {such as irmnplicitly weight.ing'input i.n.for-
mation for importance and forgetting according to importance), but
they do suggest the question of how iﬁfomaﬁon recalled um'ediately i
may be selecti\rely “retained over longer inlervali.

Takén as a whole, however, egults of the present experi-
upon the .ntructurai mapping

ment Provide sgrong support that,
- i . L -
! ‘ . -

38
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. notzon. I-IK ipdividuals are able to recall sequencesa uf baseball-

related information better than LK individuals.- ~

eriment 5

The rationale of the :ntroductory section mdica.ted that drdered
baseball m.formanon should be‘better recalled b';r HK than by LK indi -
viduals because differencee in the knowledge of the’ HE apd LK indi- *
viduala enable the.HK person to map mput informatibn more re adils v
only his/her mernory structure, Moreover, it wag hypothesized that

Cif baseball information involving standard g;me sequencesWere pre-
_ sented to the HK i vidual, and s/he subsequently tried to recall this

information m a p cedure i.n which some of the inform.atlon is uged
for cueing purposes, the recall of the HK i.ndividual should be greater
than that of the LK i.ndividual beca.useth former woula have under-

“stood m.ore readily’how the inpuf inform tion ia rela.ted. ].n other

worda, if A-B C is a presented sequence of three aentences of ordered
baseball in.forrhation. and at recall A and B are presented, the HK indi-
vidual should be better able to recall C bscause 8 /he has prqgaesed

- A-B- _C &8 an i.ntegrated uqit. The LK individual, however, not having

encoded A-B-C as a unit, becatde of not being able to reldte A, B, and

_ Cr wilt be helped fess than' the HK individual by the cueing procedure.

~u‘-

Falloping the above potation and %i.ni.ng c L the t.arget sen~ :
tancm subjacts wexe 'prasented with A<B-C, B-C, or C. Subsequently,
they first wera asked to recalf the target sente"hces and then were pre--
sented with A-B or B, respective}y. for the A,-ﬁ C a.nd B-C gonditions,
We could then assess whether cuei.ng with the context sentenq;es would
produce rela.tively greater im@Povement over non- cued reea'll for the
ili{ individuale thas' tor the LK persons, Final!&.; a reFog.!;Iition tast

was given,




Sub]ects. ‘The 36 subJects perhc;patmg« in"this exper:.ment,were
drdwn from Populah@n 1, * e :

~ .-
- ~ *

; Design and procedidre. A total.of 24 tl;reé -gentence stories was
conetn’cted. The laet Eentence in each stqr*; wasg the ta:get sentence,
and it gl’w}ys appeared m cé.pital letfers. Eight of the target sentences
.were pré.senqu mthout am; context eentenees. eight tafget sentences
were preceded by only the second sentence of the story (one context
sentende), and eight tar‘get sentences,were preeented with the initial
two sentences. of the’ etory [two conte::t aentences), ‘I‘hére were three
counterbalaaced a}'rangemente 4 tb#’ sentences so-that ea.ch of the 24
terget een’gences appeared equa.llgeﬁen in the zero-, one-, amd two-
sent ence. condltions. The three context cond:ltious were presented in
a blocked J’andom,ol:der such that d:le en?:ire nth instance of zero-,
one-, ‘and two-eentence contex} onditions were presénted before the
3 1 instances The order of the three éontext sentence condltlons S

LY

was randormzed in each block. . ﬁ‘ ’ . '

Pﬁ;icqsrams were test&d Jr ) c;up 'sesa@éne. EEach person was
Fiven a mateﬂele buoklet Wid:ﬁ 1;'e'red pages and inforn;eti that
« stories’of Vaﬁme lengthe appear#:d on gach page: The ingtructions
epeci]iedollat While d:le entire gtbry was to be read, parl:lcula.r atten-
tion shiuld bs‘.gjve\n to ;he senténces in capital letters because testi.ng

-

would eubqeqqéﬁtlyltake placc on tbose sentences. Réading time was
contro'lled by a tape tHat instrugted participa.nts to turn tﬁ).‘ booklet
-pages, Presen{géo& tlme was 9(: a r’ of aight secondsfsentence.

-

d Thus, target sentennog preeented aloh ere given 8 seconds %ne-cue

etorjee Were g-lven I6 eeconds and two-cue stories were presented
for 24 acccnde. A&ﬁer each individual ‘had read all 24 stbries, a letter
. cancéllstion teek o 4 ived for three minutes.
W {“ g i

.

’b"ith reepecg.t besting procedure. the first task was a free

ER
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_’ér;e many target .gentenc;s as Ithey'ccmld. -l_qext, the appropriate sub-
Jects received two sheets of paper cc;ntainjng eight one';entence cues
and-eight two- se;tence cues that were jdentical to those context gen-
tencee thty had seen previously. ‘I'hey were given a total of 10 min~
utes to recall the 16 correspondxng targets, being instz‘ucted to write
them dowh affer tpg appropriate context sentence{s}.

After the cued recall task, each individual was given a sheet
containing 24 pa:rs of sentences and s.’he was asked to check the pum-
* ber of each pajr that had prehously been presented as a target sen-
tence. The distractor sentences were baseball-content sentences of
the same leéh as the target sentence, While pheoetically aimilar te

the target sentences. the distractors differed in meaning. For exam-

ple, ,one ta{get sentence was: Datting slumps tead to be long for good

and poor hittere alike. The corresponding distractor gentence was:
Batting slumps tend to belo’ng to the category of evfengs that no hitter

likes. -
- ’ &

Psesponses in the nOn-cuea recall taska were gcored on a three-
point scale for each sentence. One.polnt e‘ach was given for each of
three gist units, whichhmrresponded“to subject, verb, and
object construction.

Results: ExDeriment 5§ o g «

. Free recall. Figure 7 presents the recall probabllity fox the
"HK and EK groups for the three context conditiona. Althoug_ the HK
1adividuals exhibited much better performinc® than the LK individuals,
F{1,30}=10,17, p <.01, MSE = 2,22, the most interesting result is

. Yhe significant interaction of Kﬁcqvledge x Number of Context Sentences,
F(2,10) = 9.92, p <.001, MSE ».148. As showh, LK moan recall_

of tai-get sentences decreased a"s 2 function of numlier of context’sen~-
[

tences at input, whereas HK recall increased w;ith number of input

. context sentences. In other words, having *c-ontext sentences

a1 45
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. NON-CUED
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&  CONTSXT SENTENCES AT INPUT

[}
-

Figure 7. Probability o nmwednca]laafncﬂonofnumbmofconmt un!cnceulinputionhe
HK and LK ¢ ﬂam(Ex L 5).
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_ vidual is-not as able as the HK person to encode the genténces as 2

r

* preeent at input aided the HK subjects in Zenerating the target sen-

tences at recall even though the context sentences were not present

at recall, whereas the presence of the context sentences at input
reduced tecall effectiveness fch'\thyILK sul:gjects. Finally, for zero
context sentences atf input, free re\c/all perforn;ance'did not differ sig-
nif'l;’:an_tl'y.for the HK .and LK groups, F (1,66) = 1.42, p > .05, MSE =
1. 92, . ' ’

- ’

One interpretation of why the presence of context gentences dt
input facilitatep, target sentence recail is that the HK individual may

generate a context sentence It recall, and, because the context sen., |

tence(s) and the target sentence are encoded as a ynit, the subject is

able tg-fenerate the targe't sen::z:e from the context ser.ltence(sl 8/he

recalled, Moreoger, such an itfect wouid be expected to increase
with an ipcreasing number of cont'sxt sgntences, ‘a result that was ob-
tained. We, of course, do net pot know the specific recall p:oba}:ility
of a context sentence and the probability tigat a Tecalled context sen-
tence could evoke the target sentenc e,ﬂbut our interpretation {i.e.,
that for I:IK subjects the context aentence{s) and relatec; target se'ny
tence are e‘ncoded as a unit) suggesta that the laiter probability is

Tea sonal.at:!" substantial,

(e interpretation of the LK uncued recall data is that process- |

ing the context and targ et sentences at input cc_msists of & tqnd;ncy to
store the sentences as discrete units, The ianrniation load, there-
fore, is greater with contextual sentences, and, since the LK indi-
unft. recali is af.!ected detri:mentall'y with the increersing information
present at input. Thus, for LK individuals, thére is & possibility
that at recall Fomne context gentences rmay have been generated, but

this did not tend to lead to suc‘ceuful target recall.

Finally, the fajlure to obtain a sugnifu:ant difference between

the HK and LK‘groups with no context sentences at input, coupled

r 43 47¥
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" ith the facﬁltaﬁve effects of co.ntext with HK individuale, suggests
that HK persons not &ﬂx use context more effectively thh the LK
md;wduais. but perhaps even more lmpdrtantly. the HK individuals
require context to produce recall superior to that of Lhe LK individuals.

In oﬁ:cr words, the advantage in recall for HK indinduals rests upon -+ —

=
%" their knowledge of inter- sentence relations. a result consistent with

tl{&fmulagions presented earlier. - N

Cued recall, Analyses performed on the cued recall data were ,

aimed at determining whether the HK individuzls were helped more
by cueing t;:an the LK individuals, The analyses ylelded an affirma-
tive answer. The Measure employed was the (untransformed} percen:
tage of targets for which cued recall was greaber than free recall {per-
cent of 16 t;rgct.sentences for which more gist units were’recalled in
cued recall than in free recall). The HK group showed a significantly *
greater increase in recall with cueing (54. 0%) than the LK group {29. 4%{,
E{1,30) = 37.23, p <.001, MSE - 484,58, The data then were sepa-
ratéd into tWy categoriés, when free recall was greater than zero and

.when it was zero, i.e., no pa'rt c;f a targe}: sentence was recalled. As

" one would expect, ct':ei.ng produced a greater effect when nothing ‘about
4 gentence had been .recalled fn _free recall, F {1,30)« 94.45, p <.001,
MSE = 681.48 (62. 9% versus 20,6%), a.‘nd the interaction of Knowiedge
and the none-versus-some-recall variables is significant, F (t.io; =
4,34, p ¢ .05, MSE = §81.48. Specifically, both the LK and HK ;
groups showed greater facilitation with cue'ing when no informatian
waa recalied, but the facilitation wae less in the LK group, 12.8% to

s 46, 0%, than in the HK group. 28. 4% to 79. 7. Thus, the analysea
indicated that the HK individuals were able to make more effective
use of the context se}tences when they served as cues, as origtnally

hypotheslzed. ] 2
v ] ‘ : .
Recoggltion. The recognition data yielded eszentixlly no differ-

ence in p c'?mance between the HK and LK groups. The mean number
o
o -'
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of targets recdgnized (of 24) v;a's 23.5 for the HX group and 23, 0 for
the LK group. Although there are prdblems of interpretation for such
ceiling effects, two réasons may nevertheless be suggested for this
result, One is that the distractors were not sufficiently stmilar to_.
the target sentences to pbtain & significant number of incorrect re;;-'
sponses. . On\l,:he‘ "other h:a.nd, the poasibility does exiat that the HK
and LK individuals may perform at approxirnately equivalent levels

on baseball -pelated recognition tasks, inwhich case the knowledge
di.tx'ere!nces obtained in the retrieval tasks would be taken to reflect

access to stored information and not storage of the i{nformation.

Fl . =
’ .
-

Discussion: Experirnent 5

_;_['h°e primary result of Experiment 5 wae the demonstration of

atrong context effects in both uncued and cued recall for the HK indi-
viduals, Perhaps the moat mgm.ficant regult is that contextual wfor-
matfon presented at inpet not only led to superier recall when the con-
lext senténces were presented as cues, but the presence of zontextual
information at input enabled the HK individuals to generate more target -
sentences in the free recall phase of the experirnent. This result was
l‘nterpreted ag indicating that the HK ihdivid\.}als weré able to generate
the target sentéﬁ;es because they were able to relate the zentence
sequence to their memory structure and encode the sentence sequence
as a unit, On the other hand, for the LK individuals the context and,
target sentences at input were essentia!l;dikcreu and increasing the
number of sentences at input effectively increased the mermory load for
these subjéc:s. ,

_ + Experiments 6 and 64
= o

T]}e previou!f experiments demonstrated that HK performance

was superior to LK in a number of task dituations. In Experiments.b

and A, we were interested in whether the superiority of the HK aubjects
-
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in recail performance woulg persist in a moré hatyralistic se_tﬁ.ng.
T e pr-e_s-;nte;'.l a play~by-play account of an innjng of 2 hypothetical
baseball garfie and subsequently aaked a number of questions related
to the account. Based upon the pre"v-ious fi.ndiq:gs, we ‘expected -ta
find superior recall for the HK individuals, and our greater interest
,was in the effect upon performange of particu}.;.r variables that were

L}

. magipulated within the play-by-play account.

o4 -

Two types of ynaterial were presented in the pla.y-by'-play ac- |
count, termed baseball information and color informt;on. As an
example, our play-by-play account began with” the announcers intro-
ducing themselves, the teama were then menticned in the usual man-
ner, and the Nationzl Anthem was announced. The ai.n'gar wag intro-
duced, and the National Anther;l was played. X aubsequent ''color"”
question was, "Who aang the National Anthem?" Other c;alqr material
included what 2 player did in the off -season, who threw out the first
ball, etc. y

. A/s::‘;;.d variable was frequency or repetltio.n of information.
From the total ;et of statemenie in the account particular gpate-
‘ments were made onef‘twog. or fc:ur times for‘;oth,colar and baseball
material. We were interested in determining whether frequency would
be of greater 'import'ance to LK {ndividuals thad to HX individuala.

The basis for this hypothests vans that gince We asgurne that HX indi-
viduals wilt acquire play-by-play by a structural mapping process,
frc;u?é':x may have relatively little effect, at faa';t for haseball-
related ‘(:3 oPPosed to color) information, However, because the
memory structere of the LX individuala {a congidered to be lens de-
vcloﬁed and provid¥leas opportunity for structural mapping, frequency
may have 2 relatively.greatg'r effect than for HK individuala. '

‘A third variable was the nature of the quéstio:i\a. whether factual
or inferential, The naturo of the {nferential questions is described

mgre fully in the Method section, as atre the differences of Experimenty 6
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and 6A. We expected that HK '.indi.viduala would be more likely to make

apprapriate inferences than LK individuala,

L}

. . Fimpally, we conducted ;.delayed recall test in Fxperimeqt bA in

order to determine whether HEK individuals‘were superior not only in
the immediate recal‘l of baseball-related information, but also in the
delayed recall of such information, given that it was correct at imme-

Method .

diate recall.

Subjects. Forty-twd individuals from Population 1 gervp& in
Experiment 6 and 42 individuals from Population 2'in Experiment A

Procedures aWa materiala. The subjects listened to a 45-minute,

audiotape-recorded play-by-play of 2 fictional baseball game betwee]:l
two fictional minor league teams, t.he Duquesne Pukes and the f;ox
Chapel Chargers.

A cued recall procedure was employed in which a queatrion v;aa
asked that confained information fron: one part of & sentence, and the
individual was asked to recsll the information that bad cccurred in the
other part of the ‘sentence. For'.exarnple, during the play«by-pli;.y ac-
count with the Charge-;s in the 'he"ld, .t.he baseball statement "Steve
Farlow played centerfield for she Chargers" was ‘fhade. An example
of a color statement is that Agoeg Miller s'an& the National Anthem.
Later, the fc;llowing questions were asked, "WHat position did Steve
Farlow play?", and "Whe sang the Natiopal A.ﬁﬂiem?"

)

The frequency variable represented, ﬁ:e oumber of times a fac-
tua'l-cta‘tement was mentioned in different’ sentences. 1. 2 or 4. For
example, that Steve Farlow p'layed c_enterfic_eld was mentioned in four
aentences: while Agnes Miller’s ginging of the National Anthemn was

only mentioned in one,




+ No attempt wWaa made to counterbalance particular gtatements and

their frequency of occurrence. Algq, the spacing of repeﬁﬁona was hot
systematlc. There waa 2 alight tendency for’rjpeated' banoball state-
ments to be more spaced than color statements due to our interest in

making t.he play-by-play account authenic,‘ No repetitions occurred in \

ad]acent ‘sentences, however.

The play-by-play account was recorded on a cassette tape record-
er, Instructions on the beginning of t_he tape asked individuals to listen
carefully to the play-by-play account and prepare to answer questions
about it, Thé individuals, run in groups, were not permitted to takessie
&

notes, |

After g}‘lompl.otion of the broadcast, taped instructions told the indi.
viduzls to p#epa.re for questioning. ,Each person was given £ blank sheet’
of ?aper'. . ﬁ'he voice on the tape called out the nuu':ber of each question,
read’the ql.tle's'tibn, and gave the individuals 30 seconds to apswer before
am:mu.uci.l:trI the pext question. There were five bageball and five color

questions at each frequency. Participants wpere asked to write down the

rumber a‘ each question and t0 answer it during the prescribed period.

The quegtions were pregented in blocked random order so that D ques-
tions of Ihacl:l frequency content combination were asked prio* to asking

the n + I'questions from any category. .

After the initial et of 30 questions was prcsente.:i, the individuals
w;re asked to answer 20 gquestions involving inferences. These ques-
tions wede aleo read at 30-second intervals on the tape. ‘The infercnce
questions reconstructed sorne event in the broadcast and.agked the sube
ject haw and why it came t¢ occur. Ten lrference queahons were on

baseball content and 10 were on color content, . .

. In Experiment 6A, Experiment 6 wab replicated with four cha.nges.
First, the play-by-play account was modified by changi.ng a few names,
making a few statements more specific, and changing two questions.
Second, one-half.of the indivnduals ilr'Expcercnt 6A heard a scrambled
version of the game, which was fomed by breaking the play«by«play

+
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account into blocks of 6-10{entencea and then ra-gdou:lly reordering ‘
the btocks as-well as randomly reazranging sentences within the )
blocka. ‘I'hlrd. in addition to the immediate test, 2 second test con-
s\istigg.of the same questions was givgn approximately onéd week later.
'gl;:;;;ges'tions were presented i.|3 a dffferent oxder, This was an im-
portant addition becautse it enabled u# to determine not only whether
immediate recall was better for HK then for LK individuals, but it also
provided for determinihg whether forgetting was less for 5 or perhaps
equiva;ie;:tlfor Pott HK 'a.nd LK individuals. Finally, no inférence ques- .

- I}

tions were‘sked in Experiment A, '

L

.Resulis: Experiment 6 and 6A

) Th:e results were highly con istent for the two e:cperime}nts with

Jl:'etspet;l: to the common varfablegl Since Experiment 6A was more“

refined, the results presented/are those of Experiment 6A except l
where indicated. '

HK versus LK, As expected. the percent correct recall for the
]\HK group (44.3%) was sig:ziﬁcantly greater than for the LK group

{27.3%), F (1,36} = 27.‘0f,’°£-_< . 001, "MSE = 1, 16,

Baseball varsue color c.o‘lm. The pe:rcent correct recall was |
significantly better for color contents {47.2%) than for baseball {24. 5‘1{0],
F (1,36) = 49.17, p <.001, MSE = .92, The interaction of lmwledge’_%
and type of content was not signiiic#’t. F {1, 36) = 1.69. (HK: .‘bagg__.

. ball - 34.4%, color - 54.3%: LK éal"ebau - 14.6% color - 40.0%.)

’

Frequency, There wc"‘as a significant effect of frequeticy,
F(2,72)=51. ll,a_< 001, MSE -. 63, with t.he tean recall of I, 2
; and 4 event frequenc_ies = 22.4%, 28.5%, and 46. %%, 'respectively.
Frequent;y did not interact with Knowlec.ige, F{2,12)=2.12, B > 05,

.-

Bor wasmth‘e Knowledge xWrequency x Color interaction significant;
F(2,72)= 1.13." -
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Normal versus scrambled information. There was no difference

in recall{\_r Aormal and scrambied intormation, F (1, 26) =L75,p >
. 05, nor did this varfable interact with Knowledge. F {l 36)=1. 91,

ygq'ﬁf ¢ . " .l »

Imn:e&ﬁtq versus de{ayed recall. We now donsider one of the \

* most unportant qnesho&sked by this study, namely, whether HEK
individuals not only acquire infor;manon better, but rem_omber it better
under conditions of delayed recali. The overall lysis of variance
performed on the percent correct.response data ealed tﬁat ae ex-
‘p-ected, immediate recall performance was supemior bo delayed recall,

. F(1,36)=49.17, p < .01, M5k .92. The Knowledge x Retention ~
Interval interac‘tion was n&)t significant, E (W 36) = 2. 74,' B >.05, :
MSE = .92, nor was the Baseball v‘ernlfs Color contents x Knowledg; x
Retention lntorval mteraction, F«L However, these analysed Wege
on the overall recall data,and thus did not yield 2 measure of corrdct
delayed reéall, given correct immediate recell,

LY

. Figure 8 prosent-s a tree diagram that provicies the' probability of
wnmeiiate recail and the prqbabihty of delayed recall, given that a par-
ticular item was correct in jmimediate recail. The data are broken down
into the baseball and color-contents. The data analyzed were the per-
cent corrdct reaponses in delayed recall. given that t.he item was cor-
rect in infme‘ato recall. This analysis revealed that the HK group
yielded better delayed recall than the LK group, F(1,36) = 1?‘ 40,
,p<.01, MSE= L 72; Furthermore, although the conditional proba-
Bility ofsrecall of color inférmatfon was greater than that of baseball
informdfion, F (1, 36) = 88.08, p ) .01, MSE = 1.07; the interaction
of knc;wledge group ‘a.l':d type of contents was significant, F {1,36) =
,10,73, p < .01, MSE = 1.07, with the HK group showing relatively bet-
ter delayed' recall than the LK group for the baseball- ré’iatad informa-

tion as comparea with the cblor information.
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Figure 8 Trce iﬂagrams of |mrned:ate and.ielaygd recall conditions for@lﬂ and LK g:oups and color  «
md | basebal information (Experiment 9A).
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¢ Finaly,.the more frequentlx information was presented, the bet-
ter the delayed reca.ll. F (2,72) = 5.59, p <,01, MSE = 1.24. This
finding i is worth noting because it indicates tha,t frequency had an.eifect.
upoh dela?ed recall for items of all frequenc‘.ies that were reca‘lled cor-
rectly 14 tmmediate recall. ‘I‘he Knowledge x Freq“ency interaction
and Knowledge x Frequency x Ba.seball versus (;olor.interaction were

both nonsigrificant, F < 1.

. . } . v T * v .

, The percent of correctly Mcalled answers io_r inferential ques-

utione-wae 85.5% for the HK individuals and 56, 1% for the LK individuals..
Since the information for all mferenti.al etatements that were tested had

. o.nly a frequency of one, an arc gin transformed analyeie was performed
e s
*  that compared the frequency of one recall data for non-infer ential ques-

tioms and inferentid] recall data. This afialysis revealed that inferén-
tial qu'\etione ;rielded Ereater correct reczll (71. 0%) tha‘q, factual ques-
tione {36.1%), E (1,40)= 235.21, p < 01, MSE =.039. The percent .
recall was Factual, HK = 44.5, LK = 27.6) Inferenceé, HK = 85.8,, g
LK = 56,1, ‘I‘hus, the a&vantage of HK condition is slightly beti.er for
inferenml questmns. - Lt ¢ : .

- . \

' * ]

¢ Analysis also revealed that although percant recall for the HK .

1

group %as epproximetely equal for bas eball {66. 1) and color iqforma-
tion (64, 2%), the LK group was eu‘bstan,tlallr better with respect to

.eolor m.formatlon {Baseba.ll' 35.0%, Color: 48. 7%). Thie mferactlon

- was significant, F {l 40) = 9 34, p < .01, MSE =, 067. ‘I‘heé% two fac- o
tors, Knowledge and Contents. however, did not interact gigniﬁca.ntly '
with Question-Type, F'< L. .,

z

L}
In interpreting these data, it should be noted ,that the nature of.
the inferential inif Traation 'did not provide for determining whether cory

»

_rect a&ware ere clue to prior knwledge.(i 2y kncwledge of the

.
v
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4y individual before hearing the play-by-play account or due to maldng

inferences solely based upon inf ormanon of the play-by-pla.y descrip-

Tt
"-v

“
u

t‘ms i : -

Rl [ ]
¢ Discussion: Experiments 6 and b4

The re:sults of Experiment é and 6A provided answers to asnum-
ber of qneshons. Flrst of afl, the HK group showed bettor unmediate
recall than the LK grovp. and the HK group'also showed better delayed
recall w'ith the data conditionalized on correct immadlate recall. More-

) over, the delayed recall ei{cct wa.s greater a:r baseball informtation,
These t:esults indidate that HK individuale thus have greater accesso

long-term information, 2 result we attribute to the greater atrllity of

PAFullToxt Provided by ERIC
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4

the HK subjects to relate in.fortmat‘lpn to their memory stz‘;&cwre in the

manner outlined in the introduction, . 7

=, L 4 N
The relativcly high level of cjﬂor information recall wafrants

-

comment. Color information was not really neutral "contrel" informa-

tion sinée some of it contained infbrmation about the pliyers, e‘tc.'.

. e¥en Mgh the information was not germiane to the game. We had

ﬂlﬂ;‘silt of using commercials as control information, but opted for
tjﬁi ty-pg of information, feeling that it more accurately simuiated
play by-play accounts. We would attribute the ralatively high level of
recall of color lnfo'!rmat‘lon to the uniqueness or novelty of such in.for-

mation in the baseball conte.xt. N

. - .

While the frequency variable eignificantly influenced perfotmanae,

// }here waﬁ"litth d)ﬂ'erent‘lal eﬁect of frequency upon HK and LK per-

-

“u

forrhance. Similarly, t_he scrambled versus normal order had l:lttle
effect in this stwdy. In one smse, ‘theee two negative results. ate fm-
portant, {or in comparing HK and LK groups, it sometimes is almost,
.as importa.nt to determine where differences d4 not'exist as itds 1o
dat&rmine where thay do axist, With respect to the lack of effects of
scrambling the infofmation, the testing procedure of the present

LY / 57
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e-xpenment may héve rmt-lgated aga.l-nst obtammg such an eifect. Ex-
petiments 6 and A mvolved asking spedic questions, Wi}.h the ques-
tion and angwer both derived from qre sentence, and fof within-
‘séntence informahon, scra:mb'l!ng may have little effect, In Experi.
ment 4, howevér, in #hich an effect of scrambling was obtaiaed, .

recalf was of the mformeﬁon of consecutwe Sentences.
- . t - -

. N

' . General Discuszion
F - -

- . B
The‘i':r;eent results nrogfﬁed an af\ﬂrmai.:i—ve anewer to the firat \ )
ey, 2uemon gj\ﬂ:e introductory section, that of whether HK i.ndw'iduafe
actually acqui:e new do'rqa.m relat&d in.formation more readily than '
LK individdals, Mereover, “the findings of Experiment 34 indicated " T

N MmWMam b':rebﬂlﬂ'eh‘ted—mm

tion more readily, but once ﬂcqmred; they retained it Jbettér ‘than LK '

individuals} F'urthermore, in demonstrating such d:.fferences between ’. .
HK and LK individu§ls, the present research ex;ends our knowledge ofoz .

expert and novice perioi'mance di.(ferences. With the poeelble excepti
‘of Reitman {1976) and of Loftws and Loftus £1974), previous regearch on
diﬂ.erences m the exp and nmce focused pri.merily upop processing
differences of f‘rcep lprd.cessi.ng (e.g. y Chase & Simon, l973a} )
and not upon informetf?n aqgmsit:on. It is of rnore ‘than paesing inter-
ent to note that the present pager 1hay be, viewed as an extension of the
previoue work because, tlﬂz mechanlsz‘ns proposed in d:e present paper
to account for the H¥ apd LK acqmsjtion ai.iferences ,are bqsed '.rpon

perceptna.l processing conf./pts. AR S
’ . e s

‘e Considering ﬂ:e secorn:bquestion of the introducfion, that of t.he

proceseee underlying thé acwtion diIferences the Qresent forn’la-

tion a.ttr:butes such 2cquisitioh differences to a relativqu straightfor-

ward principle ter‘med strucfural mapping, Ba&ically, this prj.nciple

equts that the HK individual acquires doma‘in-related infomation )

more readily than the LK individual hécause the mnre highly developed

) /"
y o
A .
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memory structure of the HK individyal enables him/her to "provide
more -::neaning“ to the partic'_ulu input i}:.formation. The view thus
assumes that we tend to acquh;e what we understand, and the HK indi-

+

vu'lual u.nderstands more becauss his/her knowledge of concepts,
h;gber-ordemd stmctures Bituations, SAS sequences, and strategies -
- ¥

. e
+ is much greater than that of the LK individedl. ‘ .

. 3

‘ The results ot the pregent experiments present a type of con-

verg’l.n.g e‘ndence for the above ‘position. The findihgp of E::peri.ment 1
C W support the n.otion that there are differences in the nature of bassball
L concapts in the HK add LK individuals. While the expegirment only
’ invoiverl study oi a ﬁ.lnibed aet of basebail related concepts, the data
neverthelan indicated that thé concaptual rela.tions L__s tniasured by
MDS procedures}' are different for HEK‘and LK i.ndividuals and that HK
indzviduais are m greater agreerhent among themeaelves rega.rding

conceptual ral.atiom than the LK mdividuala. These f;ndings are in

a.grecment with the reuult showing that ae a peruon learns the material
,.of & gwen subject matter area, one's. orgamzaﬁon of the materizl more
‘ clasefy a.pproxl.ma.tes. that ot the expert (Shavelsén, 1972}

.

The resultu of Eiperhnent-z sugported the idea that domain-
r..related concepts are motre diﬂ'erentiated in HK tha.n in LK indivlduals,
while the results of Exper&ment 3 supported the idea that HK individnals
should have a more -extensive and more appropria.te (in terms ot goal
. stru cture) knowledge of SAS sequenceu. JAn isstfe raihd in Ex:pari.
vmeht 3 {a that aince"lhe rather'lopsely deﬁned "Open“ and “Cloged"
‘Rva.ﬁ ible yielded sig’nit'xeagt ‘effacts, a tactpr that mey be important to
acguisitiQn is ﬁae axtent to.whzch & given %nput ¥estricts the possible.
. range of subsequent gventss lndeed, a queation far fut'u;e ‘considera- .

&ion involves how HK' acquwltion can be in.ﬁucnced by the HK individual's
g:uter knowlédga of ‘what comes next tn any simation. Does, far exam-

a

ple, an HK gernn remember in unaxpecbed or &n, expected event, bet-
ter? One‘could argue the caae elther way, ire., easler rnapping ver-
“sus a tyge of no\feli'y effect. ' : * .
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The results of Experimients 455, and 6 point to what perhaps is
the strongest effet;.t obtained in t_he series of expenmentg The HK
individuale are a.ble to utilize context much-more than the LK. indi-
viduals. Within t.he presentuframework. this répult is attributed to
the fact that because HK individuals have a more developed knowiedge
of SAS sequences, tHey are more readily a‘bie to map the zequential
information oato their mempry ‘structure. Of particular not.e is yhe
result of Experiment 5 which igdicates that one reason why HK recall

. is ge'nerally. supeTior to LK :?ecall is because the HK individual is able

to;'\use the context at input to generate subseguent recall. This- resu.lt °

has two fmplications of note. First, it suggepts that more k.nc‘ﬁvledge-

- able individuals have better “memories, " at least in part, because

they are be&er able to:generate responses by nsmg other. mformah.on

! they Know for cuemg pu/:y. Second, the results at lpa;!-a.ise the

qtfe stion of the extent to ch individaals, and HK mdiﬁdt;als in par-
ticular. furnish their own context at input implicitly by bringing to bear
sonythmg they know to the i.nput situat-ion. Obviously, it iz criﬁicult to

" demonstrate such implicit decurrence of infdPmation.

'Taken as a whole, the e‘xpeﬁ.ments provide evidenc e'f::u.- the formu-
lation presented carlier, and although at thia gtage of development the
framewo::k is, of necessitys quite general, the experimental findings
nevertheless are supporﬂve of the framework and, in parhcula.r, the_
results underscore the importa.nce of one '8 kncwledg'e of conceptual

relationu.%n vauiring domain-related mfor:@anon. s

The present formulation bea‘s an intere sting;‘r'elation-t'o the
dzptinS*o{-processing concept (¢ g, Craik & Lockhart, 1972). Net
' only could one argue that HK indi;riduals pra;e'gs i.n'{o:-lmatlon more
daeply than LK i.ndi;riduals, but one could alsp use the présent formmu-
) latioa to help provide an i.nte‘i:p-retation of -'.'depth ' In particular, the .
HK individual may be presumed to procesd input information at a

greater "depth" because the infor;naﬁon in processed.in terms_pf a

56
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o
more highl‘y‘di.ﬂf-erentig_ted memory structure (cf. Lockhart, Cratk, &
Jacoby, 1976). Moreover, thie interpretation relates 'depth" o dif-
ferences of semantic processing in HK and 1K individuals and not to

; .
instructional conditions such as};i.nstructnons to process semantically -

or phonolog:cally. ‘ '

- " -~ " I
The preseat formula.tioxi 2lso belps to provide for the develops er
ment of schema theory {cf, Anderaon: Spiro, & Montague, 1977} iy in ‘
particular, while the principle of struatural mapping may be vtewed- as
mapping informatidn onto ] schema, the more important constderation .
io that the occurreace of. schems! ingtantiation or activation according
e the present view is taken to be a pércepma.l matching process in

which the parameters of the inptt informa.tion are Fitted to ekisting

schema. Moredver, this view has the interesting r.mphcatwn that

" since the schema are assurned to be mora mghly differentiated i.n the
HK than in the LK tadividual, the HK individual rnay often need more
par?}neters to identify S particular achema than t.he LK‘indlv iduavl. in
other words, to "understand" input information, the HK individuals
often need to process more facets of that information than the LK indi-
vidual; the LK individual is able to "undeystand” information at his/her
lg_L_e‘l:,' bhaving relatively few facets of the information aveilable.

~

With xespect to the third guestion posed in the introduction, that
of the relation of t.hag&oresent work to acquisition and transfer theory,
the present f{ndi.ngs have 2 number of unpl:cations. First this reseg;'ch
sufgesta that; in 2 more. thau trivial sense, one ca.nnot separate the
pr;.icess of Aequisition and the process of trarsfer. This point has been
made before.(e.g. ,,E‘.\e;rguson', 1954, 19565 Voss, Note 1), but the pres:
ent results uadé’rsco:"'e quite 'clearly that the amount and type of in_fo;:a
mation an individual acquires in axgiven knawledge domain {g -8 function
of what a/he already has learned, and that, by defi.nition, is trapsfer.
Furthormore, since the HK and LK individuals tended to- perform simi-

ln:'ly with materlals that were ot baseball related, the difference in
- f

' -~ - -
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HK and LK acquisition may be attrib_uted to the 'cliiterengés in t.h; konowl-

edge of domain-related informaticn and not to differences in "intelli-

gence” or some other far;tor. ! LY At
A ~

A queation raised by t.he present fi.m.'l:l.t::ga'l ig, of course, to what
extent knowledge of one domam facilitates the acquisition*ef informa-
tion in another-domain. While the preseant research did not addreas
this :ssuemm answer oﬁered by the present framework is that tra.ns- ’
g‘mil oCCUr to t.he’ extent that the memory structure developed in one
domain conta.i.ns:‘corrceptual relations employed. ip t.he. second domain,
But perhaps even more importanty the present f.o'qﬁnla.tion suggests

that the"more one kdowe in one knowledge domain, i, e., the more highly

- daveloped and “iffe rentiated the kncwlcdge structure, the more likely

it is t.hat input i.nforrnatxon from apother domai.n may be n';a.pped_o_ngo

ERI
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the existing memory stfucture and thus facilitate acquisition. In other
words, tranafer from a given domnain to 2 new. domain ie more ma,-ly ta,
occur when one's fnorwledge of the given domiain is quite subatah&al.

An mstructional implication of the present work is tb‘.‘ht tﬁe learn-
ing protess for a given subject-mafter domain shpuicl‘f’gf&lop an under-
atanding of the basic concepts apd relaﬂonships of th.e given subject-
matter domain, While thia ansertion rnay appear to be obvious, it car.
Ties withr it unplications that are important. In particular, it suggests
that € a person is able to recall facts in a given sub';ect«matte: doma.i.n:
alhe may not necessarily have the knowledge structure important for
a.cquiri.na naw domain-related information. Instead, the individual may
be much like\bhe LK tndividuala of E!Periment 5, a.'ble to recall a num-
ber of specific paopositiogs, but having trouble in recall when they
were unable ,to relate the information contained in a2 number of congecu-
tive_pr'opoiitionl.. 'rhus,' implication for inst:;uctidi: is rather clear--

 for indlviduals to acquire new domatin-related information, it is impor-
tant that the basic concepts be understood and that higher-ordered
s@ruc!:nrqu be developed that indicate how concepts are grouped ,and
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interrelated. Parenthetic ally, one may note that mulnple -choice
teats. unless carefuljy coﬁstmcted, tend to produce acqu:s:tion habite

that are in oppositiod to this conclusion.

Anather issue requiring ¢onsideration ia the extent to which th.-:
present f;a_mework a;:d f{ndings generalize to other domains of knowl-
edg\e. While this question is,clearly empirical, we would .argue that
the present work ia reasonably representatx st domams Ef
knoﬂedge have’ conceptual structurcs not uniike that postulated for
baseball; there gre basic concepts, there zre relations ameng conce;;ts,
tl;.ere often are mponets to thg'-high'er-oraered concepts, and con-
ceptual s{yructures arc related in 2 tempa:al ~-1iké manpnér, e.g., 'If

TR then" statements are nrobablv ranMJlmn-LMmm-oi—ww
. edge. Thus, politi al science, for ezample, the more knowledge -

:;bie pe would be expected to have 2 soméwhat difftrent concept of
an election than the less knowledgeable person. Moreover, recent
research bein:g i:o:d;cted on specific k.ncwl-;age domains, ¢.g., geome-
. try} (Greéno, 19‘76} and physies (Larkin &.Rei_f,. 1976; Shavelson. 1‘972)’,

ernphasizes relational structures in 2 mann.e'::‘ similar to the present

+ ¢ formulation. Thua, while baseball no doubt bas itg share of ua\ique-
characteristics{ as dowe any ot!fe? domain, we would guggest that the
present formulation is nevertheless applicable to other knowledge do-
mains and that t}le findinga repolr_ted in the present paper.could also be

obta'lnéd i.n an"alogous experiments copducted in such dornains.

We want to acknowledge the fact that the present ﬁaper, for the
most part, involved the pro'blem of the acquisition of domain- related
informatipn, and the framework dd’ve“loped referred to postulated dif-
ferences in-the HX and LK indlvidl{als as such di_fferenceg may influ-"
encé acquisltion. Exceptfor a few comipents on acqu:s:tion and traps-
fer, wh.did not deal with the problem of how domain-related memory
‘structures develop in the first placg: nor did we deal with how the LK

person may become an HK peréon- and we did not cbnsider what the
. v
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most effective ways of training may be ,th'at would epable the LK indi-
vidoal to become an HK individual. These issues are clearly quite

immportant and reguire future attention.
A

- k:'mally. we want to indicate that our HK participanis were high-

knowlédge in the sense of knowledge of the game! they were not neces-

.-
sarily high-knowledge in the sense of participation. Thie form of higb

knowledge thus differs from the Chase and Simon (1973a, 1973b) and
Reitman (1973) descriptiona of hi'gh knowledge in that the jatter were
knowlcdge;zble with respect to participation and, in alt likelihodd, with
respect to knowledge of the game., -;_3

. * -~

Q
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