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It uas noted that a study reported‘ by Andersdn and Bower.w

(1973), 1ntended to explore the hature of neloryL forfglkdd

".senténces, did not provide data consistent uith predictions :

. generated fron their HAH nodel. Tuo explan&tions to account“

- L

'~for the dlscrepanc1es betaeen their predictions and theirfé‘ ‘

Rl

data 'vere offered. Elther thelr theory was in error, .o theiff

'1*data vasxartlfactual due to a. nulber of lethodological flawsf'

'th , in their experzlental procedure. %n experinent, designed to'g

correct these nethodological dlfflculties. yielded results""

vhxch uere in- close.agreenent uith those of th@ Anderson and]' IR

Bover study. It uas concluded that the diScrepanc1es were*

_vdue 'to dtheb 1nadequacy of the Bld lodel to account for theg,

v\‘

»

\'i hypothe51zing an inage constrnction process, vas outlxned.
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INTRODUCTION

The present state of the ,art' in psyeho ingnistic.
'research presents a hroad range of interests up n whxch a
dzscu551on can be based emphasis ranges from 'the pnrely
fornal theory to an almost atheoretlcal brand of enﬁxricxsn.
Althoughw.not intended te be exhaustiVe, 'the‘ following
taxononf"of psycholinguistic' concerns w111 help focus.
‘attentxon on the topxcs relevant to this thesxs. |

At - the one extrele_are the theories developed within
hthe‘ contert of artificial fintelligence.‘.(Sehanh,ﬁ 1972;'"
'Schank ~and Colby, 1974) Up to this point inhtine such

;individuals have"not ladep"any _attenpt ~at * deriving
7P5Ychologicaily relevant 'theories .froni.their fornaiisns.
,ﬂNelther have such theorles been extensively explolted for
'Lthe' enpxrlcal 1mp11catlons tgey nlqht have.' (But see
Th;}ndyke,s 1975) The influeace éof these theofies” on_
psjchology: haspbeen'prinarily of'a,conéeptual sort; helping‘
to popularize such notions as‘vfpropositional‘*Strueture:'of
knovleﬂge'g . o f_ . C )

:_Closer to the .snbs;antive domain of psychology are a
A oy . N . ‘ .

fevw recent attempts at global theory construction.. These

theories, although fattelpting<. to address ‘traditional

psjéhoiogidal probleas and to provide anSwerS»_in the “best

elplrlcal tradltlon, 1ndulge 1n an exten51ve 1lportatlpn of

’

"concepts and- forlallsns fron other dlsc1p11nes.—For exalple,

-~thektheory proposed by the LHR research group '~ (Rumelhart,



. ) o ) ' ’ . IS

'Lindsay, and Norman, 1972; Norman ‘and Rumelihart, .1975)
incorporates a Filinore caselgrannar ~notion, and Jutilizes
~férnalisns (guite similar to thbse of Schank. Anderson and
Bower (1973) propose a theory which appears to be ' a unique
"'adnixture of phrase structure graunar sprlnkled with a few
case grammar notions all/Qithin the context of traditional

<

work in associative nenory theory. T
' The more. conventional elpi;ical exploratlons vithin the'
area present a somevwhat more ‘bewildering array of concerns.b
On the ‘one hand there /are" those reSearches_'vhich afe
- intended to explore and expand a theory 9§<E]spec1fic and .
'restrlcted aspect of human functiznlng. an example vould be
the notion of levels of llngulstlc processing suggested by .
Craik and Lockhart (1972) . In- a -sonevhat more restrlcted
’ vein' are those researches whlch attenpt to denonstrate so-e
speczflc theoretlcal or1entat1on- two exanples of thxs
approach vould be the serles of studles which developed from
- Qullllan s (1968) theoretlcal presentat}on (see Collins 8:
Loftus (1975) for a listing " of these studies)-, .aud - the
serles - of studles which followed -up. on the orig1na1
'fBransford and Franks (1971) experlment. On‘ the other hand
there are ' those studles which may offer- 1nterest1ng v
-demoustrations of 'empirical‘ regularltles but vhich 'are"v
'falnost totally lacking in theoretlcal dlrectlon (Tulving and.
_uadlgan, 1970) . - '7’ \ |

uost :(if not all) recent research in the general area'

of 1anguage has 1ts roots 1n a welter of issues raised by

o



'Chonskj's~ attenpts (1957, 1965) to formally describe '
dangnage in teras of an emphasis on syntax. 'Criticisns‘ of

his theory have ' centered on ‘the inadeguate treatment it

gives to -the senantic side of language. The. FOUnterclain has*

”_‘1 been that hunnns base their ‘processing of linguistic

,material on the senantic interrelations of ﬂme neaningg
bearing conponents of the language. ‘Under this viev the jsof
fcalled structural representation of 1inguis@ic knowledge is .
not a syntactic tree structure with its compendiua of
' transformatlons .but rather a netvork (solehou conceived)ﬁof
senantic interrelationships (e.g., Quillian, 1968. ).
This developnent vas taken one’ step further by Schank.
The selantic network is now talked ahout' in ‘terns of
’ nggositiggg;.Strggtureg.'In fact, the phenonEnon‘ vhich.;is
’nouJ being nodelled\"is, not senantic’ representations but
rrather the. conceptual or 1deational store of human knowledge
thich is,assuned.to underlie not only linguistic structnres
but presulably"nll aspeots of,hunan.behaviorlinvolied in the
utilization  of stored information. It is at this.jhncture

' that the up to now language oriented ‘theories leet' the

o

s

of a conceptual network reselbles. the standard notion of
long tern lelory. ‘ | | A |
There- are at least tvo najor historical traditions in
m_the work on hunah nenory. The one. of 1nterest ‘has arisen
guite' guickly by way of a’ healthy injection of 1nfornation

proceSSing conceptualizations into the jargon of psychology.

2~

'traditionél nenory theories head on, since this conception I



Memory is conceived as a stora of information; and with this
storehouse are hjpothesized varions Q;nggggg vhich pergorl
such tasks as encoding and retrieving infornation. Exenplars

of this ‘tradition can be found in-’ Kleinnuntz (1967) and

NOrman (1970). It was natural for these theorists, alreadyv

working, within a conputer infornatxon processing metaphor,

v

to remain  sensitive . to developments in artificial

lntelllgence. Thus,  a Schankftype theory qf' conceptual

organizatlon deveioped uithin' the context of lanﬁuage,'

proceSsing\ could be easily inported into " a theoretical

@

conceptxon of nenory vieved as a store of infornation. L

This cross—fertllizatlpn'of ideas froa three distinct.‘

disciplines has given rise to a few probleas, however. In

the ne:ging of theoretical perspectives there nas been a

tendency to",ignore 'varéous process ‘details’ of ‘human’
-perforlance,'sPecifically in.the‘cdnteit of hunan ‘memory.’
k.Fillenbeun (1973) has observed that nost psychologicall.
.nodels of human memory. up to 1970 are not appllcable to the

substantlve, prohlens -of the psycholinguist. The ’nenory

theorist: has gene:elly‘been concerned with - how infofnation

is-- acquired - and rettieved,: and"‘n 'specifylng thOSe -
env1ronnental factors whlch a1d or 1nh1b1t these processes.~

thtle attentlon had been glven the nature of the,

structural representatlon of spec1f1c classes of 1npu@ -~ in

‘thls case, lanUlStlc laterlal.

-

As outllned above, there has been a cSLgnlflcani

. reversal of interest in - some quarters$ Sane \1@70.

o

D)
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Theétetical attention is now boinq focussed on the torl v in
vhich knouledge is retained in lenory. The difticulty heré,

howevar, is that the\e theories have arisen largoly fton a

N 0

"context‘,vhich addresses specific linguistic issues, and 80’

the problens associated uith i&@ory . processes - have been

ignoned.' This, froc a purely theoretical‘perspective is not
S ‘

overly serious since it merely .amounts to an"e:rdf of

omission. Givep tinme, 2 more coqplete 1ntegtation of

‘theoretical petspectives‘will no doubt .be achieved. There

‘are a feu iethodological problems of innedlate concern uhich

can be best appreciated 1f a distinction between tuo broad

theoretxcal 1ssues is clearly made.

[ o

[

Klntsch (1970) has _dlready lade the point that in

sing%e vord memory experiments it ig not the vord which is

" stored, but some indication that the word has been presented

PN

%

in the experimental situation. The word 'itself (or more

. d

accurately, the. wvord's meaning) is already in memory. A
similar ‘raticondle can be .made for  expériments ising

sentences as stimuli. The . individual vord meanings are

hlready in lenory.d the sentence itself (ae stimulus)

o, -
lndlcates a partlcular sét of relatlonshlps anong the words.

o DAccordlng to th;su analy51s it would *followv. that the

hesi&eratul for a theory of nowlegge vould be -a

,'tepresentation*'which not only specxfies all the possible

relatlons which a partlcular @1dep' is cagg ;e of entering

1nto,' but also the classes of-other '1deas' vhich it is
« . .
_gg;h;_ of belnq related to. For exanple, it would not only

.
i

4
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bad

“have to specify what a nurse ‘is -- human, works in .

hospitals, etc. -- and the sorts of actions'la, hﬁrSe can

0

“engage in, either imn— the role of nurse -- assisting in

7

surgery =-- oOr more gehe}ally'as a human -- eétihgva'leal -
. & T ' .
’bdt theN\theory would also have to specify the things wvhich

~can be e en -- fruit are.edible but a gold mecklace is not. -

A theory gi'sentencelmemorv (or of any other me&ﬂ?ngful

material) will then involve the ‘explanation of _how a

sentencp specifies a subclass of the' above knowledge. -The .

‘task of - elébdrating the nature of wvhat is invodved in this

*specification' is the primary substantive addition which

¢

sentence mepory makes to a more general theory of knowledge.

~ Observe, then, that although one can probably construct a-

theory of knowledge independeht; of other considénations,
. )

within the present context a theory of sentence memory

“involves poétulating an_undérlying knbwledge structure.

Given this understanding, one can  now appreciate the

'sorts of vhethédological probleas vhich presently existﬁin

9

'the-area.'Largely because the abové thebtetical disfinction/

'is not made, the use of linguistic material in a‘memdry task

paradigm has generally and uncritically been assumed to

adequately provide data which bear upon the nature of the

uhderlying structure of interest, i.e., either thg structure

of kndwledge or ;ﬁe structure of the memofy for the
particular”inpﬁt (Fillenbaum, i970, 1973). In reviewjing the

relevant literature on memory for 1linguistic material

Fillenbaum (1973) concludes - that "such data- provide

S



information Ls;gultaneousll _about ppééible ' underlxihg
'structures ggg about memorial and rétgieval }or perhaps
recoAstruqtive) processes (p,%)ﬂ. ‘

:The'fpoint is‘ that>‘in not acknovledging the memory
aspéct«of sentencé,mehory, researchers have not,vaﬁeqqately'
. controlled for the broééss.-effééts - of ;enofy'vin £heir

. e © ] ,
experiments, making the data difficult to interpret. (It is

interesting to compare this view with that of Jenkins (1974)

- where he suggests that methodological problems arise if one

-

triés-to treat memory independent of, say, language or

inferénce‘ processes.) Some of these - ne;hodological
diffiéultigs will be discussed in the following séction.
Anderson and Boue:;s (hereaftef abbreviatéd A&EB) theory and
one of their experiments inrparticular yiil-ﬁe analyzed in
séme depth in .an13£teh2t to illustraté both“the;necegsity
for the“above theoretical 'distiﬁction _and the reswltith

implications it has for methodology. f ?”‘{

_ The HAH model and sentence memory
“ The experiment of interest for this thesis is the fi:st
~one reported 'in chapter ten of. AGB‘A(1973).‘ The baéic
. ‘ t
paradigm was a short-term memory cued recall study. Ss yere
.presepted with a list of senténéés,-each sentence céntaining
four 'content? vords, an agent -—.Abbreviatéd A -- an object
(0), a verb (V), and a loCation‘(L). All sentences were of
"the form 'In‘the‘L the A led the O'v After a pair - of study

trials a test trial immediately followed where three of the

. 4
i)
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four content words were deleted from each sentence. The task

o~

of the Ss was to attempt to recall the missing content

’ ! - l’ ' - . .
- words. . o R o j

P q o

: . \ : . _
.In -running- the *experiment'-in question their working

‘premise has been that "cont1ngenc1es 1n recall of sententzal

@

}elenents reflect proxlnltles of the elements- in the

underlxxng nnemonlc representatlon of the sentence (p- 283)"
hét this ;mgl;es in terms of generatlng predlctlons fron'
heir graph.sttdetureAtepreeentat;on,of__the sentence ,form
.A.v;b‘is as fbllous:lo and V\sﬂoﬁld.elicit each»otﬁer more

efteni than either elicits;A‘or‘L. Similarly, A anduL sheuld

elicit each ,other more. often than'either eiicits 0 or 9.‘.

In eianiniﬂg their results one can’ see’ that these .
expectations ete'.not very - well met in the data. Althou@h
there are'isoleted instaACes of matching betueen-'data and
theory -- for exanple,'h e11c1ts 1L more often than any other

i B

word, and V maxlnally e11c1ts 0 -- there are even more

instances’ of 51gn1flcant dlscrepanCLes._ Examples of these

are: A elicits 0 as often as it elicits L; there is a high
reciprocal elicitation*of O with L even though these content
iords‘are farthest apart in the gxaph‘representation:

_ st g _

. . e . :
There are at Jeast two explanations for these and any

‘other discrepancies which exists betyeeh ASB's data‘and‘the
'prediCtions of,the HAN model. The firSt'explanation'inﬁqlves

’elaboratlng on vhat seens- to be a theoretlcal confu51on over

exactly vhat HAM is supposedly nodelxng and thus what the

data is-intended to.support. In chapter seven, entitled "The

t



Structure of Knowledge", .A&Bd‘announce, that, "the most
fnndamental problen confronting coanitrve_ ﬁsYchOIOQyﬁ toda? b ;
f_ié how  to ;represent. theoreticaiiy‘ the Knowledge that‘a
person has,(pi151)"; The HAH,nodel vas deyeioped to address

~ ‘this prohlen,.and was ;ﬁ!bndedhto'"pgoride‘a comnon currenCy
‘vin teras: of which linguistic - g__ pegcegt al 1nfornataon
could hbe brought tdgethern to- he“‘ coupared. ' modlfled,
._conbined, and coordlnated in usage (p.152, empha51s added)"
Yet in» preSentlnq the above probed recall experlment’
'they are addre551ng the specific problen of sentence RemOry.
As prevaously noted, thlS Hlll denand'the con51derat10ni‘of‘
the effect of process detalls of the phenomenon. not nerely‘
‘wlthln the context of developlng a “theory, but nore'

[

lmportantly 1n the context of de51gn1ng a nethodologlcally'
o

' sound experlnent. A nunbef\bf studles suggest that syntax
'plays 'an 1mportant roleﬁat the encodlng 1evel of sentence
.processin§ (Sachs, 1967; Bregman & Strasberg, 1968; wearlng,

- 1971) but'thathsyntaCtic:ingornation is generally lost after
this function is served (Begg & ﬁickelgren, 19?&). .Although«
,there ‘is a fa1r bit f evidence to suggest that Remory for
,sentences is senantibally based (seen E;llenbaum,d 1973),
syntax Jcan affect what. can‘.b)e recalled ’(Weisberg, 1971) .
,That is, 1nsofar as detalls of syntactic structure 'are I
‘incidentally, retained in nenory for a short period of t1me7//l‘
‘they can enphaSLze certaln ordered relatlonshlps among tpe

neanlngful elements uhen verbatln recall ls requestedw slnce

it is p0551b1e that syntax vill be an 1nportant determlnlng
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factor in uhat is recalied; an experiment uhich is intended-

-

to test a spec1fnc model of sentence nenory should control

for this: 90551b111ty. ;- "}3
The, nain design nodification of ASB' '_experinent 111

" ‘ S

be “the additlon of three syntactlc forns for. sentences used'

in the experxlent Some research (Hornby,1972- James,\ 1972'

oY

olson & Filby,l1972; Perfetti, 1973) suggests that a change'

of voice will affect the' nature. of 'what . is recalled.'

However, the ratlonale has generallj stenned fron the

reasonable within' a connected discourse context it does not

'seen approprlate in 51tnat10ns uhere 51ngle sentences -are

4 L

‘used as .stlnull. Nonetheléss, the sentences in the present

vistudy will be of, actlve' or passxve voice, . even though

8 A

jeffect on recall are dlfflcult to nake.," -«

In line. with the above dlscu551on, the linkage between

@

b‘and_L would be'real but would have\relatlvely,11tt1e to“dOj‘

Fd

"topic¥conlent' dlst&nctlon.jllthough this distinction seeans

'specifiC- predictions regardlng thelr poss1b1e dlfferentlal‘,

with ‘an ‘underlying® _knovlédgei-structnge. ‘Sincef,it tis

possible that the .- O—Lfirlinkaée 'ist,hdﬁe\\ to, say,

' characteristics of the input, then a modification of syntax

_'uhich'affects'the locative would seem 'uarnanted. All\\oi

@

AEB's ‘sentences vere of actlve voice wlth the prep051t10nal'
phreSeA(lae., the Locatlon) hav1ng wlde scope.‘ ;n: addltlon

to the voice ‘changesj the sentences in-the present study

vill differ in the'scope of the 'prepositfonall'phtasee, A

sentence‘ Hlll be of ;g scope 1f the Locatlon nodlfles the
: o\, S : : .



'entire A, v o proposltlon. A sentence will be of narro! scope
if the Locatlon IOdlfleS a specnflc noun. In this study thee
flrst‘.noun~ of the sentence 9111 be so nodlfled. }n act;ve"
sentences the form would be A.L.V. 0,. in* pa531ve sentencesw
the form vould be 0. L W.A. ‘ "~ (See Appendxx B, crlterlon J‘-
for examples of the»syntactic forms used in the gresent :
study) | | o Ll

The other explanatlon would be- that A&B's‘results areﬂ“
 tota1ly artlfactual, .and'~ thus }~under " more r;gorous“

'expecinental condztlons tthen date.wouldtndt be replicated.

Three aspects of A&B's procedute f?f their 'choice'vgof’

1£structlons, th:}r manner of constrncting stlnull, and -

thelr ChOlce of a dependent neasure L nake this explanatlon
falrly lLkely. The_prpblens u1th_each= of ‘ these - procedureS”

vill be dlscussed Ain"turn along' v1th how they will be

modlfled for the pnesent study. |
. ,The. fxrst - problen ‘1nvolves "tne. nature of tne

1nstruct10ns to tke Ss which AGB enployed. As they descrlbed"

'it,‘ "the - exact nature - of the experlnent end'the typesvof

fecall cues were described‘in conSiderable; detail‘ to ethe

Subjects (€ «296) ¥, Studles 1nvolv1ng orlentlng tasks,(e.g.,.

Hyde & Jenklns, 1973; Graesser 11 8 Handler, 1975) show. that

. a subject 1s capable of»recalllng‘var;ous characterlst;cs ofA

1. Sentences uhere the Location follows the second noun,'
‘i.e., A.V.0.L or O.V.A.L were not used because two possible

phrase structures_ can be generated for each of “these
-sentences. This vouid make the data collected from thenm
. ambiguous in their significance. R : ‘ '

& .
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’ lngUlStiC 1nput depe dent on what hb is set to attend to.
Assuaing that demand characteristx.s vere: built 1nto A&B'sf
experlnent the most one, vould want to conclude would be that ‘
-§s are capable of perfornlng in the S ec1f1c way des1red by
the expetlm;nters. Conclus1ons regard1 g what Ss normally do

l‘would be r‘ther questionable in thelr valldlty. Therefore,.

vfln the following experlnent the 1nstruc 1ons vere made - as

'theoretlcally neutral ‘as 90351b1e.

3
a

A. second problem 1nvolved th81t neth d. of consttncting

the stimulus naterlal. It may be ‘that ‘AQB qould vish* to
. il :
clalm that thelr word' claSs de51gnations (agent, object,

verb, or locatlon) uould hold for any and all exenplqrs of
;each of these categorxes. Bowever, one does nottteSt,this
‘assuaption by randonly selectlng wotds{'fron» a nuiber%"of
f(’subcategorlesr Uthh exist for each of the content vord:‘
\\classes. For exanple, an agent nay be 1nan1nate, hun?n, or -
‘llguld. Randonlzatlon vould 51nply lask anyISubcategory
'_dlfferences whlch g;gg_ exlst. In the present study spec1f1c
restrlctlons°uill bé" placed on uord selectlon. All -agents

’,lwlll be anxnate-hulan,~and all objects will be .either
‘animatefhunan or'inaninate. These”restriciions eane -totally'
~varbit:nry; and in d01ng thls, generallzatlon of the results

' ‘to other word classes will of course not be varranted

".lnother "dlfflculty ~arises in their 5 manner - of’
constrnctinge_the(‘sentences. It 1nvolved f;ndonly conblnlng:
c.content wotds from a.uord{poél. It would be naive to suppose'

- that a sentence could be renelhered~fof-0nly one‘reaSOn, - or

.



that -a- word could eiic1t another word only because of mere

~prox1n1ty in an- hypothe51zed' assoc;atlonv netwvork. Randonm

~— , _ ‘
combination can result in sentences. with unusual

‘_characteristics;:for“'exanple,./the -senantibally anomalous

"The hanner in the ocean entertalned the peach" It nonld

o

seen reasonable to dlscard those sentences uhxch nay be

-renenbered for reasons other than the ones the experimenter

is prlnarlly 1nterested ln. Appendlx B provxdes ai conplete
llstlng of the crxterla employed 1n the constructlon of the -
stlnulus naterlal for the present study. | |
‘The final nodlflcatlon in AEB's procednre' is in"theﬁﬁ

s

ch01ce of the dependent neasure., The measure they chose

makes statlstlcal anaiysxs a rather cunbersone task. *

. fact, the'ir  chbice . of Chi square is particularly
N N . N o . ,

uninformative with respect to the "questions ‘they Were

‘supposedly trying"to answer._

It was notlced during the pllot testlng for this study

"that two dlfferent scorlng measures - seemed to Bﬁ\aresultlng
c

in, data patterns whlch led to dlfferent' bnclnsions

'regardlng 1ntervord assoc1at10ns. - XIn  wview, of the

%

\
1np11cat10ns thls has for uhat one is justlfled in 1nferr1ng

fron ~any one dependent neasure, 1t was decxded to score the

' data obtalned 1n the- folloulng experlnent ln both fashions.

A descrlptlon of both scorlng nethods employed in thlS study

will be prov1ded in the folloglng sectlon,“
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"~ METHOD

Subijects

'The Ss vwere 60 University of Alberta students, enrolled

°©

in an 1ntroductory psychology course vho participated as

N

part of a course regulrement.

gater;als !

Porty elght sentences vere. constructed according to the

criteria listed in Appendix B. The sentences were r&ndonly

ordered into two 1lists and photqgraphed, using direct

positive film,-in each of 1ts syntactlc forns. Pour sets of
slides were thus constructed, _each set ~1nc1ud1ng all ua_
sentences of one and only one syntectic type. The order of
the sentences in each set of slldes was 1dent1ca1.‘“‘

For the test phase 0f the experlment one and only " one

" of the four content vords (i.e., agent, object verb, or

locatlon) in each sentence was randomly selected to be the

.probe for that sentence. For exanmple, Hlth the Sentence.
The nurse in the store broke the dish.

_the locatlon vas ass1gned the role of probe. The sentence

vas then typed onto a Sllp of paper as follows~l

in the store ‘the . .-

— " N e ettt tint . D ————

The




This proCedure was followed for each sentence in a list and
the test sentences were collated into a test booklet. The
sentences in the test booklet were. in the ~same order as
those on the stinulus slides. Within each-'list,'every
content word was chosen as probe an equal number of times.
That is, the agent_uas probe in six of the sentences, and
sinilarly the object,.verb, and location, resulting'.in a
_total of 24 ﬁentences.per list. |

once a partlcular content word vas chosen as probe for
T a partlcular sentence, that uord acted as probe in each of
the four . syntactic foras of the sentence; In the passive
sentences, the verb was defined as 'vas ‘verbed by', and the
entire wunit wvas shown in or deleted fron the test sentence
as probe ‘assignments required. l

€

" Procedure

Subjects were run in groups no larger.than five. Tney_-
vere seated - in ja .shallow horseshoe approiinately 15 feet
away from a screen onto‘which " was. projected the dstinulns
slides. Tn /flrst 115t of 24 sentences were shown one at a
time for ten seconds- then the llSt was shovn a second tlne,‘
" in the sane order, agaln v1th -an exposure rate' of ten
' seconds per slide. Each S was then given a test booklet
"which corresponded to the 11st just shown, and Hes alloved
'\twenty ‘seconds - per sentence to flll in the n1s51ng words.

_The Ss vere lnstructed not to turn ‘the page untll the E o



16

signalled the end of the 20 second interval. 2 When the test
booklets were completed they were collected and the second
~list of stimulus slides were snovn, The procedure followed
‘for the learning and test phases of ‘the second"run was

exactly the same as that for. the first ruan.

Scoring measures

‘Two methods of sconing the data vere enployed;\These
measures are defined as the tofal‘nunber of content ﬁofds
‘LCecalled with a glven ‘probe, and the total number of tlnes a
.spec1f1c vord is itself recalled when each of the other'
words are used as probes. This distinction . can be

\

illustrated as followus

A -F} Oa, Va, La
..O -=> AQ, YO, Lo

v *f} AV,'OY, Lv . , ' j

L --> Al, VI, O1 - - g ’

»

2 Throughout the pilot work and the study reported here, it
¥as never 'necessary to instruct the Ss to  turn the page:
immediately upon the signal to turn. They spontaneously
turned the page after finishing a word they were in the
process of writing. On two occasions the E quietly reminded
'Ss who persisted ‘to attenpt to recall the deietedluords that
they should turn the page immediately upon hearing the the
signal to turn. On ome occasion the E noticed a S turn back:
several test sentences in the booklet to fill in the missing
vords of a sentence she had prevxously been unable ‘to
recall. When the test booklets were being collected, the S
was asked to indicate the sentence she had recalled out “of
turn. The sentence was scored as incorrect and she wvas
reninded to not COlplete the test sentences out of turn.
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The upper case letter to the 1left of £he, arrowv

indicates the content word used as a probe while the letters

to the right of the arrow denote those words to be recalled.

The total recall 9;1c1ted«by A, hereafter referred to as the
J

E obe score , would be deflned\sf Oa+Va+La, and similarly

.for the other probes. The total number Of.tines which A is

itself recalled, hereafter referged to as the reca;l score .

o

would be defined as Ao+Av+A1.
RESULTS

OVervigﬁ - - | - M//

lSix: analyses of variance were performed on'the daté; 3
‘VThe dean probe”scoresiand -#ean recall écorés,each_ylelded a
2x2x2x4y split—pldt, repeatedv~neasdres‘de3ign. ?he‘betueen
subject factors 1nc1uded two levels of» the seope of the
ptep051tlonal phrase, and ‘tvo levels of the voice of the
‘sentence. The uithln subject.faCtors included tvo levels of-
animacj for the object\f— either‘aninate or'inen' ate -- and
four.levels‘of the probe lord -; either ageﬁt;‘object, verb,

4

T

3 The analysis reported here assumed a flxed populatxon for
the content word factor. A separate analysis was performed
. on the probe data vherein the content word factor was
assumed to be a random .variable. - This analysis did not"
result in F ratios different from the ones reported here, at
least not for the variables of theoretical - relevance. The
.mixed model analysis resulted in a highly significant
subject nested within blocks effect, but this simply means
that Ss differed in the total amount they recalled, a
conclusion which could ea511y be reached by inspecting the
‘raw. scores. ‘ .
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or locatiomn. . : .

In addition arate ANOVAs were performed on ‘each of
the individual pr:::qfata. Each of these analyses yielded a
2x2x2x3 split plot; 'repeated measures design. The first
three factors are the same as those in . the above analyses.
The flnal factor 1nc1udes three levels of. content words
capable of belng recalled uith any given probe word. For.
example, if the ANOVA uas performed on the _ggnt probe data,
then thek three content words would be object, verb,_and
locatlon. The fact that the three lev@ls of this fac tor are

El

different for each probe neceSSLtated»the'éeparate analyses.
Main Dependent Measure B§§2l£§ ’ o .

: The ANOVA on the probe score dependent neasure -~ that
is, thevaverage recali ;;c1te by a particular probe -j is :
p sumnarized infntable 1 of Appendlx A. The main effect for
Vanimacf turned out to be ”highly 51gn1f1cant, vith _more
recall associated with sentences with 1nan1nate objects than -
with. gentences withv animate objects. The main effect for
probe vords was also hlghly 31gn1flcant A Neunan-Keuls test
of ordered means revealed that the Q' elicits nore “recall
Efan any of the other probe words (p<0 01).AA con51derat10n
of the 51gn1f1cant anlmacy X content uord 1nteractlon (see'
table 1) Hlll ‘aid in the_ lnterpretaqlon" of these main
b effe/ts. / |

In conkarlng the differences between sentences vlth

1nan1nate objects and sentences v1th animate objects 1t vas
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TABLE 1

Aninacy x cOnfent vord interaction for probe data:
mean recall e lcited with A, O, vV, and L as probes.

A -0 v L
inanimate - 7,90 , 10.80  9.28 7.38

animate 6. 42 7.28 £ 6.40 8.33

found that the O and V in inaninmate sentences elicit more
recall than their animate cqunterp&rts (p%0.01) . Also, the A
in inamimate sentences marginally elicits moreareéall tHan
itslcounterpart in animate sentences (p<0.05). J

Wlthln sentences Hlth anlnate ohjects, L elicits more
récall than either 1, O, .or v (p<0 01 in "each case). No
'other dlfferences were found in animate sentences._

In sentences vwith inanimate objects, however, 'L elicits
;§§§ recall than O or V (p<0.01) and 0 assumes the plade of
, dopinance, eliciting ‘méie recall than A, Y, or Lw(p<0.01);
'Alsd,iv elicits lore'fecail than A or L (p<9.01)} o
- ‘fBaéiqaliy, then, L shifts frop beiné.thé significantly
most effective érobe in- ami;atef séntenées to be{né the

: 51gn1f1cantly least effectxve pnpbe in 1nan1|ate sentences. -

Since  the L scares  do not dlffer sxgnlflcantly between
.animate and inanimate sentences (even though there is a drop
in nean.reéall elicited), it seems reasonable to’ coanclude

that the chief ‘reason for the shift in relative

A /s



20

effectiveneéss of L is due primarily to - the high shift in
effectiieness of 0 and Y. That is, L is not affected by
animacy, whereas O and V are very much so, with inanimacy

improving their effectiveness as probes.
9

The ANOVA on the data obtained using recall score

-

dependent measure -—‘thét is, the number of times a épedific
iord'is recalled'averaged over the three probé words capable

of el;cxtlng it -- lS summarized in table 2 of Appendix A.
° l_,__——d . .
In view of the maqner of scoring this measure relatiie to

the probe score, only the content word main effect, plus any

interactions Gith this factor, will show any differences in
mean values between the two scores.

&

A couple _ofkintefesting differences between the probe

add recall data reveal themselves. In considering the

TABLE 2

-

Comparlson of means of content word main effects
for probe and recall data.

A 0 v L
probe data =~ . 7.16. 9.04 7.84 7.85

recall data . 8.03 - 8.37 7.23 8.28

content word hain Jeffects (see table.2), a comparison of
neans reveals that V is recalled less often than any of the

other content words (p<0;01). In terms of egse of recall A,
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0, and L are pore or less equivalent. This finding will be

best interpreted in a comparison with =~ the probe

effectiveness data summarized above, since each set of means

Suggest an entirely different interword association network.
’ B N . g .
The dependent measures also differ in terms of the

interactions which they reveal. 1In contrast to the probe

data, where a highly sigpnificant animacy b 4 contgnt. vord

interaction was obtained, the

call data did not-reveai any

'

such interaction. The relative differences in how easily a

word can be recalled are not) affected by Chaﬂges‘ in the

animacy ‘of the,o%ject, even ough these changes affect how
/ effective a word will be as a pr‘l

With syntax-interéctioné, however, the recall Adafa' is
more - informative. Both voiée X contenﬁ wordAan¢ scope x
content Hord. intesacti@ns furned out to be significént
'(p<o.05). With probe data voice x content word just reaéhes
statistical significénde and éo cannot  be _considéred vety
"reliable. The fact that the ‘recall dependent measure is
sensitive to syntaqtic iﬁteractiéns is cohsistent with the
rationaie ‘ presehted in  the intrdduction. Hpvever, thez
results shggest that thefe!nov'is a problém in determining>
whatvfhe érobe scores are measuring.

Apparently without  much forefhought AtB chose a
dependent measure and assumed that %t_would’giveldafa.on the
particular underlying phenomenon they vere interested in.

But consider the problem within the context of the ptesent

study: if probe scores indicate the tunderlying?
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relationship between words, then what do the .recall scores
-- Hhich'are_diffe}ent from the probe scores -= indicate? It
may be that bggh these scores reflect different facets of

underlying 'processing. It is sufficient for the moment to

ipoint out that until' this problem has been thought through,

- caution should be exercised in interpreting the reSplts.of'

éxperiments_witH these sorts of dependent measures,'s
. For example; there have beenm‘a few 'studies (Clark,
1965; Horowitz and Prytulak, 1969; Janes, 1972) which have
: v -

attempted to\ explore the ‘nathré of simple transitive

sentences. The general finding has beeh that the subjects of

the sentences are the words most often recalled while verbs
are least often recalled. Quite aside f;om the fact ‘that

these fihdings ‘have not ~been exactly replicated in this

‘stddy, one is still left with the observation that ‘when

total recall elicited is the dependent measure, the object

of the sentence is the most effective -word, and the probe

s

- score for the verb is higher than its recall score. i

‘pOSSiblevalternate interpretatioh_of "what these 'dependent

measures are ,indicating will be offered in the subsequent

{

Probe,Associations

The ;ain incentive for‘ performiné ~ANOVAs on  the
individual prébe word dafé is iovshed §§me light on spééific
word associations. These four analyses can bé viewed as an

attempi to provide additional details of word relationships
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to supplement the findings of the first two anaiyées,-lﬁ’

effect, each probe score used in the first ANOVA' s
partitioned into thrée .conponents, eaéh éohpoqent
representing one of the content words which can be 'elicitedA
. by theiprobe in question. The fonr.ANOVAs ére‘summarized in

tables 3-6 in Appendix A. The content word main effect§{

TABLE 3

- Content word main effects for individual probe word ANOVAs:
mean recall elicited by A, O, V, and L. ’

A 0 v L
R A 2.84 2.45 2.73
e w N ) _ - -

c o 0 2.65 : 2.88 -2.83
ar . o . )
14 v 2.07 2.86 2.28
1 : s

L 2. 44 3.33 - 2.51

" which were: highly significant - (p<0.01) in each analysis,
provide data which bear directly 6nl.the ’question of the
adeguacy of'the Hknvmodel. A co-parisonﬂbf means (see table
3) revealed thelfollOVing‘word.télationShips:

,i. Wheh A acted ‘as probe it eliciﬁed V significantly less
often than either L or O (p<0.01). Fugtﬁeridre,-it éliéited
0 more often £han V>op L‘(p<0.01,'0.05 respectivelj).6 

ii. When O acted as probe it elicited L isignificantly 'g_ggn

often, than A or V (p<0.01).



iii. When Vv acted as probe lt e11c1ted 0 more often than A

or L (p<0 01)..

:iv. When L acted as probe it e11c1ted V-less often than A or“

0 (p<O. 01 . ": . = | | )
These main effects must'be'interpreted in the light of

several significant interactions. Only those -results of

1nterpret1ve relevance wlll be reported here. {see tableé 4-

5) All differences mentloned'uere found to be significant at

 p<0.01.

! !
TABLE 4
Animacy x content word interaction:
- mean recall elicited with A as probe.
0 v L
. - ‘f . A . «
inanimate 3.10  2.25 /s - 2.55

animate 2.20 ‘1.88 | 2;33‘

e ) . - -

i) Animacy x content word interactions:. @

P

" The main effects indicate that both V and A elicit o ‘more

often’ than any other content word. _The interactions reveal

that this difference is conflned to the 1nan1nate 0. Hhen, 0

——

Yis anlmate it is not e11c1ted more oftem than the other
content words. R |

‘Hhen'o is probe it elicits L nmore often .than A or_ v

'regardleés -of the status of,o's animacf; The difference is

that the ipnanimate Q elicits V more often_relative to A and
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TABLE 5

Animacy x content word iﬁ%eraction:
. mean recall elicited with V as probe.

<

¢ . ! // /( ‘ ’ g : .
’inanimate , 2497- 2.95 N
" animate. 2.13 1

L than the éniﬁate 0 does.

ii) Syntax x“coniéht\uépd,interaéti%ns: v

| 1. With :éspect: to scbbé, e cdﬁ conClude_that na:gob
Scope does not induce a »pfefereﬁtidl' élicitatién. of ﬁny'.‘
content A word by 0. Hoievér, ih wide scqpé"oA'doés
'Sgéfe;entially elicit L. |

.2..Both O and v, whén‘used as;probé,_resultéd;in'a voice -

»

x content word interaction. ° |
With V' as probe, the elicitation of 0 is not affected by

voice, vhereas passiie voice improveé V's elicitation of A~
an@ L. } | | o Iy -

With 0 as probe voice does not affect the elicitation of
V or L. PaSsive voice improves the glicitation'ofjhg Whereas

in active’ voice L is elicited significantly more often than’

A, in passive voice this is no longer the case.



DISCUSSION

Thelbfirst natterr to determine is the éxtent:to’vhicﬁ
A&B's data have been repllcated fhe observed event. scoreé
nunbered 1 28 in -table 10.3 (p.303) have'béen“rescored
’accordin§4to the method used in’ fhia thesis. Heans vere
compntéd and ‘wate adjuét@d fo facilitate VisPal conparison
of the'twd sets of data. In selécting‘»the data from the
present study,j only vthe léans spec1f1c no_-thevL.A.v.o
sentences were used 51nce\§entences of this. ‘fdrm vere nthe
’iny ones used by A&B. |
: . TaBLE 6

LA ) ' @

Comp&rlson of AEB's results with those of present study: _
‘Mean recall of content words given A, 0o, VvV, and L as probes.

Katzko ASB . - _Katzko  A&B

A -=> L  2.333,  2.27 V-->1k 1.5 1.622
A -->V 1.567 1.975 V-->0 2.4 1.939
A -->0 2.3 2.38 V-->L 2.033 1.829
0 -=> A 2.2 2.244 L --> A 2.467 2.244
0 -=> ¥V~ 2.567 2.171 L -->0 2.633 2.39
0-->1L 3.3 2.488 L -->V 2.2

2.024

Conparison ofathé feéulté'of both studies are p:esénted
in ianle 6. For our p&ranes.it is sufficient'to'nbtiée that
'the relatlve dlfferences anong neans is qulte 51m11ar. This
means that the Qattgt of A&B's data has' been <Teplicated.

Thaﬁﬂlfferences among means taken from tne pgesént study'are
e . .o | - ‘

o
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accentuated, however, which suggests'that the methodological
changes uhlch vere 1nplemented have had the desired effect.*
He can conclude that A&B's or1g1na1 data are not purely_

'artifactual. Relatlons such ‘as the 0-L linkage are probably

real and so deserve an explanatlon. Slnce the HAH model doesT“‘

_ not account for theSe data, it is worth consxderlng exactly

uhat~the veakness of the model is.

The HAN model

In vreconsidering' AEB's wotkihg premise - that
"contingencies in recall of sentential elemente reflect
proximitiee‘of' the eiements, in thef‘undetlying mnemonic.
representation"' the expihnation‘ %eems:faitly clear. If we
keep'iﬁ nind ‘that, this expe:iment involves short term‘

memory, then ‘within® the context of a nemory task the

—~

2

reasonable question to ask is: what is. involved in "the
c;eation of' the ‘undérlying,’hnemohic representatlon? The
‘ansver would be eguallf .sttaightforuard:‘ many ‘things are
-involved, from the specific' nature of.the input, through
encoding vsttategies, ’notiVatiopai and other,_Siases' in
nipformation-. selection, ‘ to‘ the undetlying', store of"
infotﬁatiod\which imposes its own softs of order on _the.
inéut;_ | 4 |
From " AEB's perspective the underlying mnedonic

6

representation is due to one and only one factor, and °that.

.4 It may be worth noting - that these differencer
obtained with 60% fewer subjects. o ‘
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_is the *structure of knovledge' ‘'which HAM supposedly models.
The whole. purpose of their experlment vas to determlne if.
certain theoretlcal'elements bear the close relationship' to
other theoretical~elerents,ﬁhich the HANM modeLaerpects: The
rationale is thar dominance in recall of one element over
the others, given the fourth' as probe;:indicates proxirity
‘of that elenentvto the probe ih ,theH underiying sfruCtural‘l
representation'-of the input. This study has shown that one

word does preferentially. elicit A another, but’ wvhat is

damaging to _the HAM model as it now'stands are those results

~ which indioate that these preferences in elicrtation change;
they ‘are affected_—- in this experinent --‘by the nature of
the.depen&ent measure, the Syntak of the sentence; and the
animacy of the object. | |

| Since _ﬁhﬁ” was apparenﬁly rdeveloped to model an
iunderlying' knowleage srrudture, Rno pro#ision uas,made’ for
e detalls of short tern memory proce551ng. When the same model
is used to account for the facts of sentence memory, it ﬁill
necessarlly be 1ncomplete.'It is rather d1ff1cu1t to 1mag1ne-
how A&B‘ﬁ could have. overlooked this stralghtforvard
'distlnctlon betveen a .hypothetical' 'underlying'_ knouledge
»structure and whatever is involved in sentence menory. . Ir'at
least - seens clear that 'they "were guided by the dubious
methodologlcal assumption that nenory for -sehtencee>‘§ive§
.dlrect ev1dence for how knovledge is organized and‘stored_onl
‘2 long term basis. Following frombthis assumption it would

perhaps be easy to ignore the numerous influences which one
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. . . . ‘ v :
would expect to be manifested in a memory task context.

The status ofi‘the' HAM model as a theory must now be
evaluated. on logical gsdunds alone it can ‘probabiy be
dismissed .as an inadequate theory of conceptual knowledde,
but this is of no great concern for the nurposes of the
thesis. The 1nportant methodologlcal conclu51on to bhe drawn
from this study is' that thlS paradigm does not Seem
applicable  as a test of a theory of conceptual knowledge
organization. The paradlgm taps a portlong of cognitive
processing where many factors ane infldencingvthe nature of
the response. if it is not inpossihle, it is at least -very
difficult ‘at> this ooint to deteraine what aspects of the
response patte;n can be taken»as indicatingﬂthe"underlying'
kno;ledge structune. | |

Since this pa:adigm is nore.suited.to emploring. short
term - memory, if HAM is to be at all relevant to an
g‘interpretation'of the~data it will have tobbevconsidefed. to
be a theory of sentence memory; 'It has already been
demonstrated that the model does not account for the data.
.The questlon is, oan HAM be modlfled to accomodate the data

vithout changing %ts~ilportant features?

One of the characteristics of HAM is the specific
relatlonshlps among the elements which it defines. How could
the model accomodate the changlng relatlonshlps suggested by.
the. data wh;le Stlll retalnlng its Aunlqne ~relat;onal

characteristics? The most obvious strategy would proceed in

 the folloving‘ panner. We first define what may.be called:a
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fprotdtyﬂe' or ‘'base' structure. This ‘prototype might
indicate, for .éxample,~ the recal} cohtingehcies found in
simple deciarative senténces in the active voice. .The HAM
model, unalte:éd,' would be éhch a 'base structure'. Theh,'
ASSdciated'with this prototype structure are a set Qf
tranSférmati&ns or rules, each of which being in.the form:

i

under condition x (e.g., in passive voice) the prototype
relations will display»Somelspecified neﬁ set of relations
in short term memory.)

Given fhe compléxity"of  human Ibehaiiqr, this i§f
pfobably "~ a useful heuristic to incorpofate into ones
thinking. The problenm is that the choice of !the prototype
‘structure can be made quite‘arbifrarily and still provide a
;theory' which aécounts for the data. Given ggl'dafa'pattern_
to be accounted‘for; one could devise an_indefinitely “large
number . of prqtotypé -structures . p;us ‘any number of
transformations to .account for the data. _Given' this
possibility, " we ! mhst choose froi- among the _possible
prototypes the one which appears to be the 'nbét valid
psycholqgically. |

At this point the HAM nodel runs into anotherv
"difficulty{'one wonders whether or not the elements ‘vhich.
conpfise the associative- net of HAH“are fﬁelhest ones to
choose. Not only Aé&B, but prohaﬁiy the - Vast' }ajority “of
reseafchers in’ the ~area work with"subject'_(of'agent),
'bbject'; 'verb', etc., as thé ’psychologicai prilitiQes,__

without acknoyledging that these elements are onIy preSuned
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to exist. The fact is, we do not know ywhat the underlying.
elements are, if any exist at alls

As alluded to in the introduction, the words which can
- fit each cf these syntactic cétegoriee cnn have a varietlef
semantic characteristics. The results of this study show =
thet at least one of these categories -- animacy --
51gn1f1cant1y influences the pattern of recall. It would
seen, ‘then, that 1? a theory of sentence memory is to be at
all adequate it must be able to accomodate the effects of
the semantic characteristics of the uords;'
The Ipage ggg§truction Process: §g§§ §gggu1ation§

once it is realized that the proper 1nterpret1ve.
cqntext for these deta is A' peripheral proce551ng stage,
then there is not much\ point in attenpting a patchvork
repeir job on the HAM model. Apparenmtly AEB pald too -little
attention. to the. characterlstlcs of the various phenomenaa
~uhichvthey are 51multaneously attemptlhg to model with HAMN.
The 1nterpretatlon ¢h@ch. will now be offered attends -
sPec1f1cally tov/ th.;é/g Short "term' | sentence ~ memory g
characterlstlcs of the experlnental task. o @

\r

The basis wupon which this. 1nterpretatlon rests. is

.

provided by ‘the snbjects' accounts of‘hov,they perforned“inf\
‘the present task ‘To put it'simply,’they'generally formed an
image of  the relatlons suggested in the stimulus sentence.

Ve will not be. concerned with vhat an ;gﬁgg is. The 1uage-
. Cod

construction strategy is not presented‘as a general, all- -

] B

|
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o A

pwépagbkéaaﬂxing device. It merely seehs to be the,'pptinal
procedute for ‘the.sort of short tetm’menqry task which the
\subjects‘laég presented with. |
We shall first'summarize;the basic etrategy and then
turn to an account of the data. Assume that in perforaing
this nemery task the subject constructs a 'scenario', or,
alnost literally: lnaglnes a movie set. The 'locatlon' wopnld
‘be the neutral backdrop against uhich the actxon is
displayed. The object, particular}y 1@ it is inanimate,
would be Seen as an environmental prop. Most inahimate
"objects are probabiy neutral uith respect to the location
they belong in. Thus, they gould be easily.imagined in any
location;»and an object-locatieh‘linkage:is formea.‘ 0
Assunme, then;f.that the bbjecteloeation. bond is the-

i

locus around which the igage“censtruction probess builds.
hlthough' it ﬁould' seem‘ that 1maglh1ng an agent would be
‘loglcally prlor to 1nag1n1ng the act which lipks it to the
object,. the agent-verb pair is: probably ;ntegratedvlnto the
scene as a unit.ert,Once -uel think 'abeut ‘how one .would
'inagine' an act, we can see that although the A- V unit nay
be 1ntegrated into the 1nage 51nu1taneously, this does not
mean that the ¥ is l;nked to the‘A. The qqestlon-uemldibea
is an act more: easily inaginea as'an enéoing'ptocess or is
an act ihagihedﬁin terms of its consequences on the object?
clark andﬁ Stafford (1969) show that verbs tend to be

recalled -in the past tense, thch.suggests that a verb is

'most easily imagined in teras of its consequences on the

°



apjeqt.AThege is a complication, however. ;n- a proposition
such as "The carpenter tore the rug" (L%st I, sentence 6)
all else being.e?ual, it may be easier to ihggine a tormn rug
than a cérpenter ﬁea;ing; On the other hand, with "The
sgeriff vatchea the child" (List i, sentence 9) a sheriff
watchiﬁgiseens simpler than a child vatched. It would seenm
that 'verbs Ean differ in terams of what noun thef are most’
- closely felagéd to.

A proper 1nterpretat10n aé he data 'will ,reqﬁire a
'»reevaIUatxon of A&B's methodologlcal poétulate. The usual
vay in which the dependent. measures are interpceﬁed is by
way of a suggestlon that they 1nd1cate pEOlelty of elenents
in  a’ memory network ‘or perhaps the strength of association
between then. We nust keep_ln mind that the subjects in the
§resent sort vof study are working under a time limit;' they
have eight minutes to encode 24 Sentences, perfectly. The
suggéstion. is that given the above encoaing strategy, the
depe;dent measures indicate the extent to ihicp.the encoding
process has progre;sed. High scores indicate fhat«_those
components are well established: low scores indicate only;
'partial'encoding. s ‘ |

| Given the encoding strétggy angd given» ‘thé time

coﬁstraint‘ placed on the- subjeéi;'.it wvould follow that
vhatever factors aid in the qulck establlshment of the O-L
llnkage which supplles the basis for menory will allovw more
time fdr the establlshment of the othe: words in memory, and
thus i;prbveyfhe“ovérall recall. The data indicates that

: T
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inanimacy of.ﬁhe object impioves reéail. Tﬁe explénation, g%
aliuded to above, is that inanimate objects are more neutral
than animate-humah with regpect to a location they can merge
with. | |

The4 prihciple which underlies this explanation can be -
calledTCOntéXtuai a;comodagiqn, and it éeneralizes ’to nost
of the other tgsults.'This principle will be illustrated by
cbnsideting a problem with the words chosen as agent5. The
A's and V's vere so chosen so as to have little relation to
each othef, the idea being that recall based siqply on

common knouledge, €.g., "The sheriff arrested the thief",

%

‘would not  be very informative with respect to. vord

asspociations in sentence memory. However, at the point of

“tipagining' some A actin ‘on some O, the anlmate—human
g 9 :

=

characteristic is thus irrelevant to imagining the act.‘Any
huban uouid suffice; but to rénembér a épecific _sort of
human, such' ag a mechénic, ;a larger associativé context
would be reéuired to maké a mechanic relevant to “the act in
question. | |

The dlfflculty ;lth single sentences as stlmull is that
théy present a gxéﬁt deal of - 1nformat10n without supplylng a

context which makes that information relevant. For the

s

subject in the experiment, if he is to adeguate1y  construct

an imagé of the sentence, he must provide his own context to
make the additional information relevant. Imagining contexts
places a dgreater demand on the entire process, and with the

linited time available, the subject may not complete the
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formation of his image.

. " This rationale holds for animate vs. inanimate objects.
If animate objects ‘réguire. the subject to g;évide a
meaningful context to justifi thdt,object3$ preéenéé in the
‘particular location, then the subject will take longer to
‘get around to imagining the rest of the sentence; 4hus
recall will be lowér.‘Inanimate objects merge more quickly
with the location;‘more tiﬁe is available for establishing
thé &_and A in memory, and thus recall is relatively higher.

To further 1illustrate this liné of‘reaséning we:shall
consider the animacy x‘HCOntent word’ interactipn ifor £he’

el

'probé score data. First, L is not affected by animacy, which

shggests that /L does in fact provide the neutral backfaip

against which the image is constructed. Second, when 0 is
' _animate the subject is required to engage in the time
. consuming process of pfoviding a contextual explanation for

Q

the =specific object. The animate 0 is thus not very.well
establisﬂgd-énd the A and v according1f suffer. Third, Qhen
0 is inanimate, it iék éstablished .mope quickly, thus’
permitting more time to Be,spent on éstablishipg A and vV in
memory, so their performance improves. Assuming that V is
imaéined in terms of its effect on 0, this hight explain the
high rise in V. Since A ié. aninate-human it will still
require additiqnal 'conyextual éxplanaﬁion by the subject.‘
Presumably, after all the other steps in the imagining

process are performed there is still not much time left to

establish the A in the image.
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One last example will serve to illﬁstrate how the
| dependent measures are to be interpteted,uit wvas noted that
both Vv and A, when used as grobes,'elicit'O more oftén than.
any other word, and that ihi; preference was restricted
‘entirely to the inanimate object. Contrary to 'the standarad
nanner. of interpretation,'uhich vould cqnclude that A and V
are strongly aSsociaigg to. 0, or worse, to aﬂ inanimate O,
'the‘ihterpretation ofﬁéred'here is simply that the inanimate
) is)thé best established wvord in memory, and so is present
more often to be elicifeé.

. In the animacy x content word interaction with 0 as
pfobe é similar interpretatién holds. A and V are moré often
~elici£ed By inanimate O simply becanse‘they are more likelyv
to be in‘memory, not becaﬁsé they are more strongiy *linked*

tO 0- ' . ) -

Concluding remarks

We have seen that the discrepéncies ;befﬁeen AEB's
éfiginal data and -the  predictions generated from the HAM
model are not artifactual but are probably k‘due to
inadequacies of HAN itself. Specifically, in failing to
.sériously take into account ‘the distinction between iaqv
underlying knbwledge strqqture and a more specific memory
structure, A&B's‘model.makes no provaion for the effects of
sﬁoft term processing om what is redalléd.  Hhereas it - was
suggested that fhe data from this sort of experimental

paradigm cannot at preseé%?-be ‘reasonably - interpreted to

.
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support HAM as a theory of knoulédge organization, the déta

does Shou‘thatﬂﬂhn, as a model of sentence memory, is
inadequate. It was: further suggested that any attempt to
retain the specific structural4chatacteristics‘of HAM vhile

still wusing it .as_a model of sentence memory would reduce

'HAM to a totally arbitrary 'theory' which would do little

more than restate the empirical regularities.
. With respect to the speculations offered _ in the

previous”sectibn, they should be viewed as . ‘an ideational

framework within which data can be interpreted and from

which a theory can eventhally be ~derived. The inportént

points tb be retained are that first, the process by vhich a
sentence is 'rehembered_’is\iprimariiy‘ a constructive one;
second, thai the féonstructive' aspec£ Y ‘the . process 'is,
involved in  buildin§ upon an interpretive ggntextifor the

information in a sSentence, or in supplying a  relevant

context if one “is 1lacking; and third, that the data are

ihhﬁ:preted as signifying the extent to Hhich this process

has successfully assimilated the input.

It is suggested that  the detllE of the process, as

presented in the previous section, be taken 1lightly until

.

further research is donef*?br:examﬁle, would the O-L pair
always provide fhe. 1ocu§ around which the cénstrucfiie,
process builds; or would the word mos£ easily imagined -
Qhatever the word might be =-- aluays‘p:ovide the 1ocu§?f An
experineht where the agent is inanimate and the object is

animate might aid in answering this queétion;
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Finally,' opé other matter which deserves closer
attention in further‘ research of this type should be
mentioned. Greater care should be taken in' choosing fhe
ve;bsv to be used in the sentences, baiancinglfor the exteht
ﬁovuhich a verb tends to gravitate tovards either the .agent
§r  the object. This control would not be exbected‘to alter
the;pattern of resgits from the present"stud&,r»but fathef
Hduld. reveal additional subtleties of the relatioﬁlbetuéen

the verb and the agent and object. - : .
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APPENDIX A

Sumﬂary.tables for Analyses of Variance

TABLE 1: Ptobe score data

42

SxCD (aB) 1110.89 168  6.61

sbuRCE f SS ~ af WS P P
SCOPE: A~ 157.55 1 157.55  1.62
© VOICE: B’ . 253.75 1 253.75 2.6
ANINACY: C  358.8 1 358.8  53.41  -005
CONTENT WORD: D  220.57 3  73.52  12.99  .005
BXB - 19.6 1 ié.s 0.2
AXC - 0 3.5 1 3.5 0.52
BXxC | L 2.0 1 2.0 0.3 .
 AxD o | 30,47 3 10.16  1.79
BXD 48.04 3 © 16.01 . 2.83 .05
"exd . 355.66° 3 118.55 17.93  .005 .
s@aB) . 5460.84 56  97.51
axBxC 005 1 0.05 0.01.
AxBxD . ‘ w16 . 3 472 0.83
AXCxXD S a2 3 3.24°  0.49
Bxcxd 19.32 30 6.us 0.97
SXC (AB)  376.19 56 6.72
sxp(AB) . 950.99 1;8 5.66
~AxBxCxD S 1357 3. 4.52  0.68
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TABLE 2: Recall score data

SOURCE

Ss df - MS F p
SCOPE: A 157.55 1 157.55 1.62
VOICE: B 253.75 1 253.75 2.6 |
ANIMACY: C 1358.8 1 358.8 53.41 .005
CONTENT WORD: D 97.01 3 32.34  12.15  .005
AxB 19.6 1 19.6 0.2 N
AXC . 3.5 1 3.5 0.52
BXC 2.0 1 2.0 10}3
AxD 30.51 3 10.17 3.82 .05
'BxD '25.27 3 .42 3.7 .05
cxp v 11212 3 3.71 1.38 |
S(AB) ;5460.89 56 97.51
AXBxC ©0.05. 1 0. 05 0.01
AxBxD 1.32 3 0. 44 0.17 ;
AXCxXD $0.32 3 0.11 0.04
BxCxXD 2.46 3 0.81 0.3
SXC(AB) 376.19. 56 6.72
be(as) uuj.13 168 266
’;xsxcxn 1.77 3 0.59 0.22
SxCD (AB) ' 452.59 .. 168 2.69




TABLE' 3: Agent as probe

4y

'SOURCE

ss df . Ms F p
SCOPE: A 3.4 1 3.4 0.37
VOICE: B 46. 22 1 46. 22 4.96 .05
ANIMACY: C 22.0 1 22.0 14.27 .005
CONTENT WORD: D  20.97 2 10. 44 17.31 +005
AXB 6.67 1 6.67 0.72
AXC 0.003 1 0.003 0.0
BxC 0. 34 1 0.34 0. 22
AXD 2.77 2 1.39 2.29
 BxD 1. 52 2 0.76 1.25
CxD’ 7.74 2 3.87 5.7 .005
'S (AB) 521. 86 56 9.32 |
AxBxC 0.47 1 0.47 0.3
AxBxD 0. 54 2 0.27 0.4
AXCxD 0.21 2 jo0. 0.15
BxCxD 0.91 2 0.45 0.67
SxC (AB) 86.35 56 1.54
SxD (AB) 67.86 112 0.61
AxBxCxD 1. 44 2 0.72 1.06
SxCD (AB) 7601 512’, 0..68




TABLE 4: Object as probe
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SOURCE Ss df NS " F

SXCD (AB) C67.22 - 112 0.6

P
SCOPE: A . 8.1 1 8.1 0.71
yoICE: B 10.68 1 10.68 0.94
ANINACY: C . 124.84 - 1 124,84  50.81  .005
co&TEnT_woRD; D 17.77 2 8.89 14.46 .005
AXB e 1 --- 0.0
AxC : 0.1 - 1 | ’0.1   0.04
BXC 1.34 1 1.34 '0.55
AXD \ 5.55 2 2.77 4.52 .05
BXD 8.86 2 4wy 7.22  .005
" CxD | 5.71 2 2.85 4.75 .05
S (AB)’ | 636.84 56 11.37 |
'AXBXC ETE LR 1.11 0.45
AXBXD o032 2 0.16 0.26
axcxd  © 0.95 - 2 0.47 0.59.
BxCXD co0.21 2- 0.1 0.17
SxC(AB) 137.6 56 2.46
SxD (AB), 68.817 112 0.61
AXBXCXD ' . 1.87 2 S 0.94 1.56

o



TABLE 5: Verb as probe
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SOURCE \ 55 af  Ms CF

SCOPE: A © 38.02 1 38.02 5.43 - .05
" VOICE: B ', 39.34. 1 39.34 5.61 .05
ANIMACY: ¢ 83,14 1 83.14 35.72.  .005
CONTENT WORD: D  13.27 2 6.64 -~ 11.68  .005
AxB L 0.1 1 0.14 0.02
AXC | | w23 4.23 1.82
Bxc } 2.3 1 2.3 1.0
AXD ©3.35- 2 1.67 - 2.95
BXD ©o9.61 2 4.8 8.45  .005
CxD | 8.3¢ .2 417 9.04 ~.005
5 (AB) / ©392.33 56  7.01 h
AXBxC A Y i 1.47 0.63
AXBXD 0.1 2 0.05  0.09
AXCXD 0.02 2 0.01 0.92
BXCXD 027 2 0.1s 0.3
SxC(AB)p L . 130.33 56 2.33
SxD (AB) ~ 63.66 112 0.57
_ AXBxCxD 171 2 0.85  1.85
SXCD(AB) 51.63 112  0.46
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. TABLE 6: Location as probe

SOURCE ss af Ms Fo p
SCOPE: A 12.84 1 12.84 1.23 c
VOICE: B 4.01 1 4.01 0.38

ANIMACY: C - °9.34 o 9. 34 3.7

. CONTENT WORD: D 20.6 2 10.3 21.37 .005
AxB &544 1 b.uy 0.43
AxC | 0.04 1 0.04 0.02
BxC | 3.21 1 3.21 1,27

AxD L oz 2 0.21 0.44
BXD - - 1.36 2 0.68 1.41

" CxD | . 0.09 2 0.04° 0.13
S (AB) 56  10.43 @aj
AXBxC 1 1.6 0.63 \
AxBxD 1 2 0.14 - 0.3
AxCxD ’ 2 0.01 0.03 .
BxCxD 2 0.48 1.4

,Sxﬁxgs) | 141;96‘ 56 - 2.53

'SxD (AB) | 53.99 112 0.48
AXBXCXD . - 2 -—— 0.0

SxCD(AB) 38.22 112 0.34
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APPENDIX B
Criteria for constructing stimulus material.

1. The choice of word; for the sentences must permit the
’formatién of each of the four sentence types. For example:
- i) The nurse in the store broée'the dish.
ii) In‘the-store the nurse broke the disﬁ.
i1ii) Thec dish in the store Qas broken by tﬂé
nurse.
B iv) ‘In the store the dish wvas broken by the nurse.

Because Of €his, restriction, all objects used wmust he

singular, since an object in the plural woull result in

passive sehtence of the form "...the dishes wc.:¢ broxen
by..."
2. The ©prepositional phrase is always of the 7 >rm "in tne

3. No content gordiuill be'used‘more than once..
4. ‘ALl the 'ageni' words uill»be animate-human, designating
some human activity or characteriétic, . €ege, lawfer,
immigrant,’thief,'ugman. |
5. One half’éf the 'objectf‘uords will be animate-human and
.pne'_half of ' them will be vinanimate, e.g., desk, flask,
wiring.
6. General rules for word combinations:
a) Avoid colloquial or clicﬁe expressions. -

b) Avoid alliteration; e.g., The doctor ?ﬁamaged

< i

A I
1 h



7.

In

the desk.

A

c) Avoid opvious associations. Fo¥ example:
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Doctors do net do. anything to or with nurses,

interns, or medicine. Nor do they do anything

in

hospitals. Similarly,vlawyers do not interact with

convicts or judges, nor are they to be found in

courtrooms,

d) Avoid the ‘overly unusual or semdntically

bizarre.

the construction of the lists of sentences, make an

attempt to distribute topic groups (doctor, nurse, orderly,

hospital,

10.

11,

=

12.

The

, The

The
The
The
The

Ihe

wThe

The

The

The

The

etc.) equally between the lists.

Sentence List 1

gardener in the shed rehoved_the\wirirg.
shopper in the truck played the guitar.’
dllettante in the alrplane rebuked the orderly.
nurse in the store broke the dish. 7
walter in the library'frightened the preacher.
carpenter in the hotel tore the rag.

drifter in the taverm nmet the singer.

hippie ir the arena jumped the fence.

shegiff in the car watched the child. %
offlcer in the garage burned the 1nv01ce.

butler in the studlo av01ded the senator.

planlst in the newsroom followed the quarterback.



13. The.diplomat in the bakéry polished the flask.

14. The fugitive in the station discovered Fhe valise.
15. The étorekeeper in the courtroom begdiled
feceptioﬁist. :

16. The intern in the garrison painted the door.
17. The pilotain thé stadium abducted the mayor.

18. The agent in the garden sold the chair.

19.'Thé student in the kitchen fought the caretaker;
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the

20. The repbrter in the pharmacy flustered the ballerina.

21. The editor in the‘ghetto lostvthe overcoat.
22. The lawyer in the bourtyard scratched the desk.
23. The farmer in the forest rescued the soldier.

24. The playboy in the lohby damaged the pottery.

Sentence List 2

1. The escort in the hut greeted the watchman.

2. The panker in the restaurant ate the steak.

3. The ceritic in the pavilion weighed‘the dancef.'

‘4. The pr?stitute ih»the hospitai calléd‘the mechanice.
5. The attendant in the office heard the coﬁversation.
6. Thevdoctor in the street caught the bzll.

7. The doorman in the greenhouse washed the knife.

8. The nov1ce_1n‘tbe,theatre hid the medicine.

9. The wom%n in .the ;arehouse bought the su;i.

10. The orator in the alley injured the newsboy.

11.CThe ﬁiafessor in’ the dornltory calmed the englneer.
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2. The foreigner in the brewvery deecribed the painting.
v13. Theitourist in the casino found the ticket. |

14. The immigrant in the factory detalned the emlssary.
15.vThe labourer in the park saw the actor..

16. The lodger imr the’forge annoYed the husband.

17. The sailor in the basement fixed the leak.

18. The manager in the elevator hit the drummer.

19. The clow; in the plaza klssed the matron.

20. The thlef in: the playground teased the fireman.

21. The foreman in the barn repalred the washer.

- The president in the ‘corridor embarrassed the

—

¥

technician.

v,;\t

23. The: devotee ﬁ@ Agemetary evaded the private.

g L:,"} . VAN i N
24. The salesman in t cafe struck the table.

2



