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Nouns are generally recalled and recognized bet+er in
m2mory “dsks, although several theore+ical positions and a variety of

% empirical tasks indicate the importance of verbsS o sentences. To try
*0 resolve this paradox, several experiments were designed to explore
the efficiency of various sentence elements as cues in recogrition
m2moTy. Subjects for “*he experiments were students enrolled in an
introduc-ory psychology course a*t Dartmouth College. In one

. experiment concre+eness of the s+timuli di4 not lnteract with <%he type

of distractor; however, verb phrase changes were harder %o recognlze

- than noun phrase changes when synonym distractors were used This
result was replica*ed in +wo other experiments, a forced-choice -
recognition narad*gn and an experiment involving whole sentences
#here the derivd+ional similarity of verbs and nouns was controlled.
Tvqsqult-onal experiments indicated that the effect could not be
attriButed <o characteristics of “he Pnglish language or to superior
menory fer form information in nouns. The total resul+s are
interprated as suggesting that subjects process different parts of a
sentence to different semantic levles, with verbs receiving mor
semantic representation and nouns more ovthograbhic or phonologlcal
represontat*on. (2uthor/MKN)
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concreteness or tne stimuli did not interact wWith the type of -,
. N .

——h e R —

empirlcal tasks 1nd1cate the 1mportance of verbs to sentences;

‘nouns are generally recailed‘and'recdgﬁiieaiﬁetter in memoridl

.
R TS "

Three main models can be identified to explain this

taeks.
. s ,

dlsc%epancy {("Fillenpaum’'s paradcx“)- TO try to resolve this

-

, ;
paradox, several experiments explored the efracirency of various

-

sfntence elements as cues 1n recognition memory. In Exp. 1,
: -

. -

. . »

distractor; howewér,  verb phrase changes were harder to recognize

than noun phrase cﬁanges when synonym distractors were used. This

+

" result was replecated in a forced-choice recognition paradiém

(Exp .

2} and w1th whole Sentences where the derlvatlonal

\iiﬁ:iarlty of verbs and ‘nouns was controlled (Exv 4).

-

!

could not be attributed to characteristics of ‘the English

language (Exp. 3)

Oor to superior memory for form information in

)

The effect

nouns (Exp.

3).

that §ubjects process dlfLerent parts of a sentence to different

*semantlé }evels, with verbs reqe1v1ng more semantic

representatlon and nouns more orthographlc or phono&oglcal

t

repreeentatlon- The ‘results are taken as support ror\a "Semantic

4 ¢ .

- 2

Encoding {lodel" of Fillenbaum $ paradox-

The tptal reswlts are interpreted as suggesting

. )
, § .(\

@
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e — :ﬁn::ntnttxﬁeggronnds,'Itr1s generaliy feit'that*the ver s T oI

" . & e

carries 4. heavy burden for conveying meanlng 1n a sentence. This

’

. k common— ense ooservatlon is paralleled by several recent
¢ . R N

theoreth lﬂngu1st1c approaches enpna51 ing the impottance of ;
. Y s

. verbs. Chafe'(197G), fot oxample, has offered an entire - '

.

. PR i

utterance modeT based on the central role of -verhs; in Chafe’s

. “» . .
approach, thé verb 1s the semantic core of the*sentence and other

~

parts of speech derive' their meaning from their relations to that'’

-

.

\ierb- ot o Y . ' : x
o _— . '
aeveral psychological models of sent/ncexgroceSS1ng also >
v——) .
emphasize the role of verbs, As w/”rkﬁa (1974) pointed out, the
verb should be very ihportaht”f%rrsurface structure models: | B

‘(Martihn and Roherts*/fébﬁ; Yngve, 1960) of processing and memory

because the/placement of verbs directly affects the mean depth. of

‘. - a

& sentence; thrs variable has been snown to Be nportant in a

A

variety qf tasks (Martin and RoBerts, 1966; Wearing,\1970, 1972; *%\5 )

‘-n ,.‘ h \
Wearing and Crowder, 1971). Generative linguigtjic models (Fodor,

. : « '!b = N 12 -
‘Garrett, and Beveéé 1968, p. .459) also view the verb as at least

[ ~ ~

as 1mportant to deep structure as other parts of speech and it is .

‘ well known that deep structural Trelations seem to be critical in s
WEt [} '

certann memorial tasks (Blumenthal, 1967; Jarvella, 1971; Sachs,

-

1967; Townsend and, Saltz, 1972; Weisberg, 1969).

A /“’) . .
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effe ' <of varying verb translt1W1ty have»been demonstrated by~.- ;

% charach, Kelkas, and McFarlano,(1972), Polzella “and Rohrman*.xj -
(1970), and Rohrmanﬁ(l970); for complete sentence recall fbi?? e ”
(1975) has shown that,.;hen }erbatlm resbonses are used in a.'

’ » ’ -
¢ - -

cued-recall task, sentences with specific verbs are recailed.

better than sentences,with general verbg. Using a paire?- - .

s VS . ) - \“ . '.. .- . .
associaté task with.noﬂns as "both stimuli and responses, Bower = * \

.
-, . . » 14

. R . . / . .
(1970) has reported symilar £indings when subjects were . ) . .
‘a * - . > : N ’ N ’~ 0 ~ i—’\'
instructed to 1mage a scene- of two objects interdcting in -some .

way or to image the two ‘objects as(independent éentities in their
" N . .

imagined space (for examé}e, as pictures,hangfng on opposite ’ .

walls of a room). In ahcued recodnition test, tne'interactive.f S

imagery sub&ects recalled 71%p‘yhereas tbe spbjects in" the other .

' , . . ¥ . . *

condition’récalled only 46%\cf the response terms. Thus, the '

introduction of an actlon (i.e. verb) component enhanced
g s . N\ h .

performance markedily. ”hls may \be because thé verbs act as the f .

center point around whlch the other 1tems can prOt. ‘ N ,\\
i . . - N

i R -
i

The most 1mpress1ve ev1dence for the primacy of verbs comes
s

from a var1ety of/ratlng and sortlng\tasks. The 1mportance of

verbs, :zyggmpi?ﬁd'to other 'sehtence elements, in Judglng .
connota ve/mean;ng of sentences was reported by Gollub (1968),

. { ——
and Heise .(1969; 1970). Healy and Miller (1970) have also shown

thexeﬁfects:of verbs on judgments of denotative meaning;nin their
. . ’ L ] . s,

-
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- Astudy4huerb semllarlty vas the—s&ngLe~va{rable~most-?redrct
e o o y

overa@l sefitence similaritys In the same Veln, Healy and Miller , . - ‘
/ A ,

d that removing a verb from a- sentence has graver
\ . . el
efﬁ/’ s”on the sentence s grammatlcal acceptaolllty than the/»

» ¢
, : » 7

al of a noun.
|9

PSP S SR - = -

'(1971)~

~ * < . ~

',(1967). These authors were interested 1n the- perceptlon~of ) : ’

. * :/v N
- i.eérrors 1in $imple sentences. To produce errors in a sentenoer :
they replaced the subject, object or- verb with an adjective or an h

adveﬁbu The subjects

‘'

dlsruptlve than a change in elther nodn, reqa.dless of whether

the substltutlon was an adjectlve or. an adyerb . HOIOW&tZ and

-

- ﬁéytulak (1969) argued, since this rlndlng is counter to their |
- . /
which stresses the 1mportance of nouns, that one cannot .

¢ (N

posltlo

resulted lin a greaté& error rate than the noun changes. To use L

/A .

theirs exalple: "The foreigner lonesome the speech of the visitor" s
. AN

told them|a ridiculous anecdote" (moun chande) . However, this is-

just .the éffect one would expeht if the verb is indeed more

| . .
central to,the}meaning of .a sentence than are nouns. .

. -
. . o’ . " o . . ‘
L3 -
* i . .

. . ) /'-\\ ..
llealy and Miller (1970),proposed a theatrical metaphor to

v < describe the roles of verbs. and nouns’ in sentences: "the main

/s S
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one of the actors" (p. 371) However, it appears that when 'l o

\ . . ; § < . .
- - -subjects know‘that*they must- remember something about the play: " ; — ~—~

) ,
. . . ¢ .
‘ (sentence), it is the actors (nouns) that are remembered, rather

‘ ; . ‘

’ than the plot (verb). Contrasting snarply with the above

.

theoretical and empirical support ‘for the primacy of verbs is a .

T \ . .
wealth of evidence derived from memorial tasks ipdicating the.~’
striking inferiority of verBs in recognition, recall, and tueing

tasks. For example, Vearing (1970). found verb recall to be”

' , c ot

inferior to agent and object recall after both 30 sec ano 48 hr .

'

delays:; verbs were also less powerful recall cues. HoroWitz and ~

P

I - .
¢ N .

Using recall ﬁasks,\ﬁart1n1 Roberts,'and Collins (1968) and f

«J‘ -

Martin and Walter (1969) have also found generally poorer recall

.. . Prytulak (1969) and James (1972)tnqye presented slmllar results.

7

- -

~of verbs.-’Klntsch (1974, Cif. 7, Exps. 1 and-2) extended and - .
N { h . - A . . M -

quallrled the general_flndlngsfthat verbs are recalled poo}er

-
-

( - than” subjects, or objects. For all simple subject-verb-object . \
| - [y
-, sentences used[‘as well as more complex active sentences
involving indirect obﬁects, the\expected findings'obtained. °, " ‘?’ .
- [ . . . . .

HoweVer,- for two of the five sentent¢e types which involved.
. ‘~r : . ) . . oo L L
< multiple semantic“propositions, recall of the verb was ° . -

2

+ . intermediate between that.of the subject and object.~ As well, ' A

. ¢ ’* 4

one_sentence type (a- %pbject verb-object~ 1nd1rect ooject sentepce

o in the pas51ve) gave superlor recall for the verb. These results: -5'

must be 1nterpreted as a warnlng about the total generalyty of " '._A

) . - v

the "’ subJectLobJect verb recall order reported in earlier

CERIC, - . T «?.-',;4:’* .

Ld
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. Hearing (1973) fdund that verbs were the poorest recalled,

.

of all parts of speech, for sentences of 5, 7, 9, 11, and 13
. vords; thls inferiority was most marked f6r senténceé lbnger than

- 7 words. Wearing sugge<ted that when the span of memory is

exceeded, suquéts recode the verb into a more abstract form
(perhaps as a set of,harkers or components relating the subject

and object) while subjects store the subject and object more
" ?
directly (pernaps”as images). Reid (i974) likewise argued ‘that

fhe verb has no direct representation in memory. This view is in
hd ! 1. . -

sharp contrast to Chafe (1970) who argued that noun meéning is

L N . '

determpined by .verb, charactertstics,

3

N '

., Thios (1975) orfered an explanation similar to Wearing’s gg
. . € .

™ .

explain his finding that verbs were poorer recall cues than

-

subjects; he ?Byed that when verb synonyms were allowed -as
-correct responses, these synonyms were much more common for
~-genera1,("made") rather than specific ("carved") verbs. Thios °

ssuggésted that fewer noun attributes were specified by general

1] .
verbs, therefore less information was extracted. As a result,

§ubjecps were more likély.to generate synonyhs at recall time.
* 7 .

~ Gomulicki (1956) ,~dealing Wwith connected péose passéges, also

. . o Y ' .
. found verbs to bg.r&called poorer® than nouns; this pattern was

- 1%

reversed.when synonyms were allow&d as corréct ansyersi

L -
’ Ll

c e . N
PRI
~— .

+ .

A theoretical explanation similar to Wearing’s has been
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irexist as the sentence components seem to be§more closely tied: to

[

a

S

—_ advanced_ by _Begg and Paivio (196Y7% B

mental picture (i.e., image) of e sctene deplcted in tﬁe '

“recalling adjectives requires that the subject desdcribe tne /

more processing than others is_in agreement with‘@pe pésition of

Paiyio have argued, = — T

v‘/ﬂ »
at least with respect to concrete Jﬁgrial, that subjects form a

ﬁ, .
sentence, This 1mplles "a natugél ordering for form classes, with

respect to recall (and probably recognltlon) "Recall of

sentence nouns merely requires labellng the pictorial objects,
- ®

objects, recglling verbs requirés labeling of an inferred action
[ S

in which the‘objects dre engaged, and recalllng adverbs req&ires

¢

description of that action. Thus, there should be more semantic

~

f ! 4
distortion in recall of sentences ih order from nouns to

’
.

adverps" EBegg & Paivio, 1969+ p. 826). The prediction for !

abstract.material is less clear,.but such an ordering may not

v

4
the  surface structure ordering.

v
-

However, another argument coulg be offered to explain why

some cues are mote effective than others. This argument is '

based on_the importance of an item to the semantic'strpcture.of a d

-sentence. Items that are of the most lmpbrtance are processed -

to a "deéper"-or more "meaningful" level “than ‘less important ~
items. -The nature of this semantic structure is unspecified at

present, but Rumelhart, Lindsay, and Norman (1972),.Kintsch‘
l972), and others have made some suggestions about the hature of

;.‘; .
this 'semantic memory. The idea that certain elements receive

. . . ' .
*

L

. . - ,
‘9 .v:
-

;o
~ v
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.

actlvely, and perhag unwittingly., selecteﬂ by subjects for

dlrfe;entlal analysis‘by a process ‘he called mnemic abstraction-

. ©
v

This idea of diiferent lévels of'processing is similar to that

. /\
recently presented by Craik~and Lockhart (1972).
. \\ .
Fillenbaum (1970) has trléd\to explain the apparént

N
' -
1 .

paradoxical findings about the roiefof vé bs in sentences by

suggesting that "it is quite possrble that the way in whlch a

v -
3

sentence is anaiyzed and- stored 4in *a mémorial task . . . *'may be
, , , . . ¥
quite different in important respects from the way in which it is

, / » pl
processed in a tdsk which requirec full understanding of ‘the'

e v
sentence€”. In support ot this contention, Anderson and Hid8e

.

(1971), 1n an incidental learning task where a subject was the
‘ . ’ - .

cue for verb and object recall, found nb SUperiority i:n recall pf
. ' s
object nouns. fWearing (1974), dubbing this problem “Elllenbaum S

paradox", noted that memory tasks should tap underlying meanlng

I

~and similarity judgment tasks shoqld do the same. Wearing

s .
suggested that the source of the paradbx may lie in radically
different sentential materials being used in the two types of

tasks. To circumvent t%is‘possible confound, Wearing used a

B

/ * ) . . . N
common set of sentences in both a semantic sorting task and a

¢ 4

free recall memory task, the words sgbject, verb, object) varled

kon Osgoodlan Potency Wearing’s sorting results-repllcated Healy
, : .

and_Miller (1970);‘77% oﬂ/thé subjects sorted principall§ on tke"
5 / ° ;

. { . ‘
basis of the verb; there were ng differences due to Potency of

o 10

v

-
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f verbs, and

L

was no dlfference for reca}{lblllty of subjects
o objects, for hlqh Potenc;ﬂsentences, Verbs wvere poorest recal

. /
Wearlng suggested that the functional significance of the ver

—————————the-words—fifh-the—retall~tazk——for—TUW’Poteﬁcy’seﬁfences,;@1

., T
led.:

b 1n

Kl

'

3

s

/

sentences changes in the ceurse ¢f sentence processing since the
. hv v . £

memory task require® the reconstrucffon of the ,sentence minute$

load-

-

—"

ThlS explanatlonu of course,

¢

_after presentation'While the judgment task impoSed no memory
w

is similar to that advanced . w

earller bf Wearlng (1973) and Flllenoaum (1970).

Wearing further -

“

e >

proposed that if the value of the verb, in its surface structure

_ form does change over the time cgurse ot the memory exper}ment,

4 .
3 . - ! . . l
it .might be wise to examine immediate memory, "i.e., at the pqint '
. t * ¢ -

. recall.
T B

-

- of comprehension:

)

or even reversed.

’

2

)

A=

-

In fact, Wearing (1971),

!

. here, verb-noun differences should be eraseds

using a divided

attention techhique, found verb recall to be' superior to0 noun - :

{

K

) p¥ . ) .
Three main theoreticHd e§planations for the inferiority of

’

' . '

* verbs in memorial tasks may be-abstracted from: the above

speculations. One.we may call the "Verb Decomp081tlon Model"; . . Lo

’

this is.exempllfled by Wearing”’ s squestlon that the verb
¥

-

changes form over the course of the memory task Begg and

e Pa1vro § imagery model may be viewed as a paraphrase of Wearlng s

-

. approach.

- -

!

&

Second, Gomullckl s.gnd Craik’s and Lockhart S ' o

approaches could be called the "Levels of Process1ng Model" or ' D

alternatlvely. the "Semantic Encoding Model"' thIs is similar to- '

. : 4

-

/ ~

i1

A

~ .

»

da

o,

A
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. the flrst model with the exceptlon that the oﬁ&nges 1n

S SSRINE)  SSUP g P ——— -

. of the verb occur not over time but at® the point of /

AR

comprehension. Finally, Fillenbaum’s "Task .Demand Model" states

that the mere fact of intentional learning in a memory task

- -
[

. reduces the necessity of “semantic analysis inherent in a sortihg/- ¢
’ 8 ~ ; ‘- ‘ .
N . e
or judgment taskf :
] . /‘ ‘ -
[ \ : .///

ty . ~ . — ' .

,/f ' liouns and verbs seem clearly to have/sgec%ai inportance in
- d \ ) . . -
fy. However, other elements may be :

-~ 4 #

phrase and sentence me i
s, + /
important candldatesd

S etf1c1ent cues for recognition as well. -
/
In addltlon, most of the studies derlylnq these three mod 1ls .
/ » . /
have used s1mple o#@ O sentences/ln the act1ve,v01ce/as test

[ ’/

materlals- Therefore, the prertent study will examine how the

~

-~

1on°hlp betﬂeen nouns and veYbs, and their’ modlflers in \

» .
/////Iphra es, may bg affected in recoqnltlon by sevepal factors such h
o as he v01ce éf the senteﬁce and the sente ce S concreteness.

~., Hopefully; these/data 111 help resolve rllenbaum ‘s panadox and /
/

ar explanat;ons of ‘the .

. allow a“'olce/amOng these three simi
T é {

ver /{ le 1n s@ﬁéence memory. Also, py replacing varlogs words

by
/
in thé ;ecognltlon phrase with e1ther synonyms,"r unrelated, o

t
«*

. words/ we seek to gain a better understandlng oﬁ how the s -
 , .
ifferent components ot'a sentehce are stor d ungmemory, -
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L g .
o Experiment 1 ' / ,
o ) . .Hethod - -
N —\ . N - -

~

iSubjects-' A total ot BU subjects participated 1in the stady; 32

'
-

subjects served in the experiment proper, while 48 subjects
. , p ‘ ;.
helped generate stimulus .sentences. &ll subjects were stagént%u

P * f -
in Introductory Psycpology at Dartmouth College and served for
. /‘ - ’
course credit. .
} . ’ < B 4 . ’

o . .

Degign-_ The experiment used a recognition memory paradigm. Five

sentences were presented ¥ a3 block for the subject to study:
- .
.after an 1nter991ated act1V1ty (reciting the albhabet backwards),

a phrase (either unchanqed or altered) from_one,of ®he five )
\ - . &
) :

seritences was presented:; the subject’s task was/ to signify 1f he

- - ® ~ ‘ .
had seen .this target (test) phrase in the samplé of  five .
. € t . ;

- sentences. ‘ .

\ - - - N ’
\ .

The experiment involved a factqrial desigh With two between-

supjects factors and three repeateg-measures factors- The two

- . ~

between subjecf%?factors were Concreteness (concrete o tract
sentences) and Voice (sentences were elther act{Ve or pa@éive)- ¥

5 -

Eight subjects were tested in each of the four cells formed by ,
LA . . .
»
theée two factors- There were three revéated-measures factors.’

the bue Phrase Présgeted could be either the subject phrase, verb P
N Xz
phrase, “or objedt phrase;, the Part of Speech Chanqed copld beJ

- )

either the modifier or head (noun or verb) in the phrase; the-

- f

Ry . , .
» ¥ Type of Change could be a change ts a-~synonym or to an unrelated

)
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HMaterials. All sentences had the general form Artaicle,

Adiective, Hodn, Adverb, Verb, Article, Adjective, Noun (e.g., .

The deep ahger §u1cklv caused the noisy outburst). ' All

sentences were reversible, that 1s the subject and object’

4

phrases could be 1nterchanjed without creating a nonsense
t

sentence. The experlmenﬂers and an assistant each examined a

large pool of possiple test senterces generated by subjects, and

4
- : i , 4
d;scardg@ any that were anoma%?ﬁs- UL the remaining sentences

those which all three people agreed contained nouns and verbs
w1th'phy51ca1 réferengs were cla551f1pdlas concrete. Those with ;
no physical referents were classified as abstract. After the
concrete and ahs;gbct sentences of the above form had been
chosen, every other senteﬁte nad the subject and object phrases
iﬁterchéﬁéed to avoid any possiblg blqs 1n sgntence bonstructioﬁ-
Each sentence wés then transiormed into the passive form and -
checked for meanipngfulness. From this pool, 48 concrete and 48
abstract sentences were chosen. Altered versions of 24 of the 48
test sentenées.fér each klnd (concrete and agstréct) were

-

constructed in the following mahner. Eighi alternates had a

[}

change performed 'in the subject phrase, eight in the verb phrasé,

. .4!!é eight in the object phrase (Cue Phrase Presented factor).
. 3 e e ===

*

within each group of eléht'aLgernate sentences, four had the

modifier (adjquiye or adverb) changed;/%nd four had the head

{noun or verb anged (Part of Speech Changed faétor)- Within

4 - -
/ ' .
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each of these four sentences, two of the change; involved .

replacement by synonyms;*the other two change$ involved
. - A . . o -

extraneous (neither synonymous nor antonymous) words. All ’

~ - .

replacement words were natched tou the original words as closely

.

as possible on Thorndlxe:Lorge frequency+< Filler sentences for

each presentation blgfk nad the same grammatical form and number

>

of words gs the 24 critical sentences. No filler sentence was
used more than once. Thgse filler skntences were selected such
Y that they shared no words other than articles with each other or

. . .

with the target- sentences. i \/

Procedure. Testing of subjects took place at a computer
\, terminal connected to the Dartmouth Time-Sharing System; after a
sﬁbject was sedted at the terminal and had read the instructions,

a block of faive §¢nten¢es was pr¢sented. One of these five was

’ - -

- the target senténce.’ifbur were llers. A block was exposed for

20 sec after which the subject was presented‘with a randomly

™ selected lebﬁ:f of the alphabet. The subject was instructéélto

say the alphabet backwards from this startpoint. After S sec of
" 4
9 alphabet pronunciation, the subject was presented with a cue

phrase which may or may not have appeared in one

T

s
of the Sentezces in the preceding pblock’of five. Half the time,

the kue phrase was idg tical to a/phrase presented in one of the

< i

pfeceding five sentences; half Xhe time, the phrase had been

altered in some manner. For each subject, difierent pafterns of

Sld and <hanged phraées_were generated: that is, the specific
¢ .

slc o S -
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sehééﬁtes tused as sources for test Qhrases wefe counterbalanced
across supjects. After ggg”cue phrase Qas presentéd, the subject
was asked to decide whether he had seen this Qﬁfase in the
preceding five sentences (pld/new Judgment)y ‘

. A

-~ Results and biscussion

»

OLD Cue Phraces. The d’ measure or signal detectability was <

LN 1
3zed to correct for guessing or response bias. Each subject’s

proportion correct (wvhen the cue phrase was OLD)-and proportion

- » ‘

\/1ncorrect'(when the cue phrase was lEW) for all NEW phrases,
3 k) ¢ -

were converted to average d° scores. Each subject obtained three

'( ) d” scores, one for cach of the three levels of'fhé repeated-

. /jgasureé factor in thlg analysis (Cue pPhrase Presented). The -’ .
N - T
( )
other two factors included in the analysis wete goncretengssgand Tt
L o N -\ h:l ) .
Voice of the sentences. There were two significant effects in

) A ]

this analysis. Concrete cue pnféses were more easlily detectable

-—

as OLD (.70) than apstract cue phrases (.55, F = %6.77, f =

1/28,\p < .001, tSe = .62). As well, the two noun phrases
. L . .
(subjekt phrase and object phrase) were more ofteq detected

correctly. as OLD than the verb phrase (g = 5.99, df :'2/56‘ R <‘
.005, Hse = +66)% In analy;is of 51mplé propoftipns correct,
uncorrécfed fer guessing, both of the above effects nanggw;y'
S missed standard significance level¥ (p = .077 and R = .064). Féf
' the Cue Phrase Presented effect, the mean propo;tions correct

. * -0
were .64 (su ject),qiss (verb), and .58 (object). The failure to .

: 1@ Loy
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§ ‘—Qogyain a significaﬁE.effect for Voice is mildly surprising but is

P4 .
in agreement with the results of Wearing (1974).

\

+ » . 1
?
s
¢ ~n M

NEW Cue Phrases. The propof¥ions correct for judging NEW

e . . . . .
phrases were analvzed in a five-way analysis of variance, where

-

the factors were V01ce,utpncreteness, Cue Phrase Presented, Part
%

of Speech Chinged,” and Type of Change.
~ N .

v 3

'

In additidgn to significant main effects for Concreteness ;nd
J

Ce

Type of Change, theyé were several significant interactions. The

meaQ§.for the significant inteifcﬁion of Tyne of Change by Cue

Phrase Presented are present in Table 1. (F = 8.66, df =ﬁ3¥66§
p <.001, lSe = .07). “Ifwo things jJare evident from this

1nteraction. . First, ‘the fdct that synonyms function as more

*
] -

effective -distractors (s€e above) 1s seen here. Aalso, the

1
relative effectiveness of using subject p@raSes, verb phrases, or,)
n . f, - ‘v
object ggfases as distractors is highlighted. Verb phrases where
a synonym {distractor is present pose the greatest problem to the

subjects. A Scheffe test comparing the verb phrase to the noun

- o

at phrasgs in thg‘synonym condition was significant (F = 4.71, gf =
A P . - .
2/56% p < .02, MSe = .065). N

- ' - *
_________________________
+

»

(& ’

' The meahs for the significant (F = 4.87, df .= 2/56, p <.02, MSe =

.06) infegaction of Part of Speech Changéd by Cue Phrase

lil)‘c s . . ) i i 7 ‘ . o

.

N

Pl
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Presented presented in Table 2 suggests that Epe source of this

confusion with verb phrases lies,with,ﬁhe verb itsélf. We can

tentatively conclude that the stronqest/seufée of recognition =~ .

errors lies with verb syfonym-distractors.
A »
——————_—————.._—_—? ——————— “ Q »
? Insert Table 2 about here .

} . !

This finding raises an?rntef%stingpossibility. It 1s usually
[} g

accepted-that the reason for the efrectiveness of synonyms as

distractors*is that long-term memory is organlaed sehgntlcally

and that a synonyn distractor in a recognition task confuses the.

. e . N\ -
subject”since he canfot differentiate 1t from his stored:
- C o « -~ -

conception of the presented word. It may be that verbs are

analyzed, comprehended, or stored differently from ‘houns (and

' . “ . ) . 11 {
other-wo;ds) 1n sentence learn;ng.experlments. o

If verbs are stored with mere representation of the
v N : :

semantic structure present, then the resulfs of Wearing (1970)

are more reedily interpretable. If verbs are primarily

[y
o

remembered by semant c structure, they should
.f’
retrleval cues (for gurface'structure) and a¥so be more poorly

\
e less useful as-

recalled (verbatim). In fact, both oud inglitive feelings for

the central importance of verbs in sent€nces and the importance

stressed by theoriets such as Chafe (1970) are supported by this
kind ot conceptron of- the processing of verbs in comprehension

and legkning. ¢,

on

18 e T :

~ ’

Sentence Memory

.

r
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The recognition accuracy data may be rescored by treating
\

s2oach instance that a ynonym dlstragtor was falsely called OLD as

.1’- .
a correct answeri If these datae are’ qveraged in with the
correct reoqéﬁition scores fqr truly’OLD sentences, the
v “

probability of rec&éngtébn of verlbr phrases is now .51, while that

of subjeet and object phrases is .45 and .48, respectively. It

is recognized that these are smal} drfferences and that Exp. 1
was not designhed to test this;;fzect- However,,w1th respect to
the values given above:, the ;btency of the verb phrases as a cue

has moved freﬂ,last‘place to being at léast equ%}lto the noun .

phrases. . L

s »
< v

. N .
", . .

Another i'nteresting findiﬁg is that despite the strong
LN .

difference” bekween synonym and unrélated word changes, we failed

to find van 1nteract10n between this factor and)Concreteness as

reported by Begg and Paivio (1969)- Slnce there was a

S -

®
significant four-way interaction 4nvolv1ng‘Concreteness. Cue
. . [N ' — == ===

Phrase Presented, Part gi'Sgeech Chengeh, and Type gi Change (F =

'5.18,°a} =-2/56, p < £009, diSe = .07), by collapsing across the

A

appropriate factors, we can obtain results .that may be compared

to those of Begg and' Palvio (Table 3).

: stert Table 3 about here . tl

2 ~ E < / .
.,\ e e e e

A

It appears from examination of Table 3 that subjects .recognize
: . ”
not only meaning-altering changes but also meaning—presirving

W, 4 .
V' ' . R ,
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3 X
] .
chdnges better for concrete material thaﬁ'for abstract materials )

P s . héﬂ% .
This is just the reverse of the Begg and Pa1v1o €ind and will ﬂ///,

be discussed further below- . .- -

e *

o

- , / 4
tied to how one scorec the gata.r With a str;j//verbatim scoring

L ) *® . g
procedure, nouns appear to be best, but 1f_ nonyms are aocepted,

as correct, this. advantage disappears« ThlS flndlng is *
N . v e

suggestlvé with respect to our second gquestion of why one word —
.//

may,act.as-a oetter.cue thah/others and how this is reiated to

its form of storage. Perhaps verbs'are processed to é., -

semantically "deepef;‘level (in the generative semantic sense) ' e
and are theréfore more easily confused wita synonyms. -‘As wellf

thlS offers a possibile explanation as to w%y verbs aré'poorer

Ccues for surface structure than nouns. Exp. 2 uses a forced-

g

choice recognltlon paradigm to more rigorously test this’ )

LA L
guestion. , . .
v L
/ .. .
’ S -
. ] Experiment 2 ,
. N . . . ’ .
) JHMethod . . .
: ~ * % ¥ \

Subjects. Twenty-four students from Introductory Psychology

participated im the ma'in experimens//




MY

*

. . . 3 .
.fufed in Exp. 1« However, half of the altered sentences used in

Reynolds & Flagg

] v . . "

Y

.
13 .

paradigm where there were three possible answers presented at"

[ , .
test t;me, these three answers included a phrase which actually

had been presented 1n a precedlnq block of five sentenées, é

*

__phrase where a verb (or noun) had been replaced by a syn ym, or
a phrase where a verb (or'noun) had been replaced b§ a iﬁferent
word, thus changing the meaning of the 0h§?§e;//ﬂll///

manlpulatlons used repeated meacures rs. ~These includea

concreteness (concrete and abstﬁ%ct sentences), nature of the cue';

A .

phrase presented (SUD]eCt phrase; verb phrase, or object phrase),

A

and type of éistractor (synonym or unrilgted'word). S

~ ) . . .. »

v N . . : .
Materials. 'The 24 critical sentences used were the same ones
" R ) ’ 4 v LY .

‘E&p. 1 ‘had only synonym distractors available 5&@ the othér half

L

only unrelated words."Thereﬁore, 12 new verb and noupn synpnymé

14

and 12 unrelated verb and noun distractors we}e generated‘by the -

®

exXperimenters. Thege words were matched as closely as possible'/

b , (;- -~ e . . hd .
to the Thorndike-bﬁrge counts of the.words for which they were

‘\:Q N * -
substituted. ‘ P . - -

. R f‘ . : ] .
There exists the possibility tbat the effects noted in Exp.

1l are purely artifactual. 1n our choicé of synonyms for nouns-
and verbs: we may have inadvertent{& picked verb synonyms which

~ Rl . .
were closer in meaninggto presented verbs than the noun synonym
. = , .

N

distractors were to the presented nouns. A'brief rating
¢

%
. , . \ o
experiment- was performed to exclude this as an explanation.

gighteeanOlunteers.from Introductory Psychology served as
i >

Sentence Memqry
. Ty, 18

-
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’ subjects. Each subject received a test booklet which ¢éntained . g

all 24 sets of word-=synonym seﬁs.and also all 24 sets of

“« ¥ 't

unrelated word sets chosen for Exp. 2. ‘Fach subject rated the

v

similq&ity in meaning of each presented word pair on 5‘sca1e

ranging from 1 (identical meaning) to 7 (compiétely different ‘
meanlhg); The possibiiity that the observed difference between

synonym noun and verb substitution reported earl;er is aue to an . :
artifgct of material construction m%y be ruled out, because noun

and‘verb synonyms were given almost the same mean raEing (2.4 and
e = .

2.34, respectively, n.s.). ' | : 7 ,"9

Procedure. Testing took place in a group settiné. Blocks of

five sentences were presented visually for 20 sec~ef.study; after 7.
' . ’ . ’ - it N
.10 sec of an interpolated task involving crossing o letters, -

the subjects saw three phrases ( same, synonym, unfélqged) and

recoyYded their judgment of which one they had}aéiually éeen in an

answer booklet. Twenty-four trials were given-' g
1) ] - .

I
Results and Discussion

>

*

»»
.

i

. -

Overall Accuracz. There was only one significant effect . S

] > .
when overall level of accuracy of picking the correct S
"E&QErnqtive was scored. Concrete phrases were more often

correctly identified (-?})ﬁthan abstract phrases (.58) (F =

30.85, df = 1/20, p < -001, MSe = -05). -

. L -

Error Analzsi'y‘ The frequency of false recognitions was

*

analyzed in a 2 x é X 2 design, wheré the factors were s
: /" - 22 - ] i

~
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, - |

- ' ! .
Concreteness, Wgrd Type (noun or ,verb), and Distractor Type

-

N ’ ; ‘ . ’ — - / )
(synonym or unrelated). ' The significant interaction betwéen i

. Hord ‘Type and.Distractor'Izgg\£§-=f5.ol} daf = l/20, B = .03)
__Clearly shows that synonym dlstractors are much more poWerful for.

verbs than for nouns (see Table 4.

et e, e e — - ——— pRnY

e

fnsert Table 4 about here

and its effect on recognition memory: our failure to replicate

- —
Begg and Paivio’s (1969) finding in either Experiments,1 or 2 may

be due to the. differ nces in paradigm. Begg and Paivio presented ‘.

-~

&\‘ theitr-material veréall ‘rather ‘than visually and on recognition
» . A g -(:3,
= . trlal%Q,presentéd t whole sentempce rather /than just a cue
%’ ) "
phrasev—4ﬁi~6:/their method of. changing a sentence’s meaning was

1 ) [ L.
! slightly different from ours: They interchanged the subjeét and

object,/while we substituted an unrelated word. If B ,/
c P " /
- - [
methodoloégical variations are the cause of the lack of
1; » -

.

repllcatlon, then their flndlng is of only limited interest due

‘e

to its lack of generality. The second possibility is that the’

dlstlnction between concréte and abstract material 2s not

qualltat4ve, as is implied by Begg and Paivio’s distihction in
— stofﬁd@%gééhanism,bup is rather due to some other factor(s), such

as ease of comprelension. Thus, if both concrete and. abstract

. - material are nandled by a single type of processi this could - —

B ¥
[
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account for oum fihding that although nouns ard verbs differ in

~ ~

recognizability, the same relationship between the two holds for :

both concrete and abstract material. _
% ( -
. Supporting evidence for a single mode of processing comes

) ) L

from a study by Tieman (1971). Tieman used comparative

~»
sentences of the form "The garage is.newer than the theater" and.

manipulated the instructions given the subjects and the

concreteness ot the sentences. The subjects were_instructed to

try to remember the exact wording, the "gist" (i.e.,meaning), or

to form an. image of the 'sentence referent and remember the image.

.
-

A multiple-choice recognition test was used where two of the
"distractors were generated by‘igterchanggng subject and,object
nouns eéd replacing the compé ative adjective by its opposite ‘ (
(e.g., elder for newer). /The amount of semantic confusion was
the.same over levels of concreteness,.and the concreteness-‘ -
abstractness of the adjectives did not interact with the
instruction va¥iable. This is in line with our findings from

Experiments 1 and 2. . ' .
i ’ .

\

Johnson, éra’sford; Nyberg, and Cleary (1972) haye .
criticized Beg s and Paivio’s study on several groﬁnd§: (1)

Thelr concréte sentences were more €asily comprehended than the

abstract seﬁtences, and (2) their test changes differ trally*_

1

affected the meaning of concrete as compared to abs ract
» ¢ Q

" sentences. These two criticisms are ailso valid with respect ta

our stimulus material. The diffekential effect of our test )

~ . M . —

2 \ l
- . 4 &
e h 0
s
.
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" €hange is indicated by ﬁ/e main, effect for concreteness reported

- e
earlier; as well, on an intuitive level, our concreté sentences,

. ’
seem to be more easily,céa;;;hended than our abstract sentences.’ ;
» P [ .

-

“Nonetheless, Epe result remains that there was no, significant '

" / . . . -
'interacg;aﬁ between the concreteness of the materials and the
. type .0f change (peaning-preserving or meaning-altering) used in

o

o #
.

* M .

the distractors.
For both concrete and abstfract sentences at a strictly >

* ‘ N !
verbatim (I.e.,-surface structure) levelﬁ it does appear that -7

/’ O

noun changes.are more easily detected ‘tham verb changes.

HOWevgr, this effect may not\be due to'xhe‘noun playing the key

_pple in sentence comp?ehension andg stofage; rather, it may be .

. because the noun- receives less semantic processing than verﬁs.

This is indicated by the fgct that‘Verbs are gmre confused’with 4 . )
/ words similar in meaning than nouhs, as hinted ét in Exp.°1 apd

3 ; ‘
clearlg/Gemopstrated in Exp. 2. As well, it was found that. this ’ -

/
differential effectcwaéfno; an artifact of the stimulus material «// . &
used. ;Réther, it seems that in the processing'of sentences’ -
subjé?gs actively analyze verbs to a degper semantic level tha;
nmmsf ) . " ';' .

. , . N\
) (L g' Exge};ment 3 : ' | ":‘ ; f ,
ing that subjec£s appear tg differentially processﬂ
Ag’EéEaé one to guestion whether thigbis the result k
’r - . - ' K
, | - 25 | B ; .- ‘ , 1
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"of a natural tendency on subjects’ part or if it may reflect :
, R ' . .
. ‘ some deneral characteristlcs of the language, It js possible
that within the language. itself there exists seme ‘constraint .-
. . N
which causes this observed difference. For example, the corpus e

. o v

of verbs avallable to describe any given action may have a

)

hlgher overlap in meanlng than the correspondlng nouns. Inhorder

- . ¢ ' N . ;-

. . . . . —
’ to obtain some tentative 1nformatlon on this question, a brief N

experiment was performed.a ’ . .

, ’ ‘ ; I
L g , lethod
</ - ‘ -
N 3 ’ N
sub] ts. Thirty-two students from the same source as dascribed.
¢ '- + ' . re b
: above acted as subjects. # L : - "
‘ . / . /

-Procedure. This study was conducted in two/parts;'during the’

first stage, a number of photographs were taken or s1mp1e actor— L .
: L { P
a v
‘. actlon-object scenes (e.g., 'a hammer hlttlng & nail) Téh of th@

resultlng slides that were Judged least amblguous were selected v

1

and presented to a group of 12 subJects. These subjects were-

, ~1nstructed to-generate two“slmple sentences of the form’"The

¥ - . -

y -~ subject verbed the object," both of which adequately described

R thet picture. They were also.instructed that the two versions
were tdaggye no words in common, other than the. deflnlte article.

These generated sentences were examlned. and any 1nstances where , '

the same word appeared in both sentences or the grammatlcal frame hd

was violated were discarded. From the pool of 91 remalnlngo -

. ? . ' \
e '// 26

) sentence/pa}fsf the noun and verb palrs for each set were. '
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, e*tracted~ 'The resulting word pairs were then randomized and

‘divided into two halves. 'Each half was presented. to a group of 10

. &

subjects with the instructions to rate the similarity in meaning

i;’ . of dach wbrd‘gair on a scale ranging from 1 (f%entical'meaning) ’
- \. to 7 (compleézly diffeégtt meaning). During the stage of
. " sentence géneration} tE? slides were presented 1in aq§tindafd sizg
\\b' ‘. classroom by means of a Kodak Carousq} prOJector, subjects were -
o - "glvena%s much time as they needed- to generate the two sentences,

and in all instances, both sentences were generated in well under

2 min and usually in less than 1 min. , During the éecond stage of

the study, the extrac¢ted word pairs were presented in booklets
. ?

for other subjects to rate. .There were nine word pairs to a page
and at.gséembly time,pthe page order for eath booklet was ~

scrambledh * Subjécts were allowed as much time’'as théy needed for
the rating task. s e | .
. L] N /_\

- Regults and Discussion. ;ﬁﬁﬁ
e N ==k uso200 9

.
.

Each subject’s score for each picture-word pair Egifination
’ - L]
was obtained, and these data wefé subjected to an ana{g&is of
’ ' R

variance.  This analysis consisted of a 2 x 2 x 10 design, where)

the factors were Ha lf (either the tlrst or second half of the -

& , word pairs), Word noun or verb), and Picture. The effect /
of ‘major 1&?&1! was that of Word Type, which Wfs onsignificant
(g‘_a' 4.11, df = L/18, p > .05, MSe = .84). The similarity ratlng

for nouns was 3. 33 and that for verbs 3. 52 ThlS is opposite of.

-

the p0551b111ty of fered above and counter to any expect%tlon

— - - .

! ‘. | - ’ : £2 e v

. B
27 j S
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formed on the bases of results from Experiments 1 and 2. When

isolation, subjects tend to-judgé the nouns as being more similar
in meaning than the verbs. However, as Bxperiméntq 1 and 2
demonstrated, when verb synonym dlstrqsggpé are presented in a

sentence or phrase context, the reverse effect obtains.

Even though there was no difference between noun synShym

pairs and verb synonympairs on degree of rated similarity, there
may still exiﬁt other i1mportant differences befween the nouns and __—,///’N\
verbs generated by subjects. For example, the corpus of verbs ‘»
available to describe some situations may have more commonality
than nouns: fhere ma§ not be as many abailable. ‘“Two ;naiysés .
were performed to test this*possibility. -For each of the 16 |
slides, the number of different words (types) used to déscribe

each of the three components of the situation (subject noun, :
verb, .object. noun) was'computed. The sum across 10 slides was

62 for subject nouns: 68 for ykrbs, and 64 for object nouns. The

second analysis examined the two most commonly used words for

eéch of the three sentfnce positions. Summed across 10 slides,
the two most commonly used#words accodnted for 62.5% of tha
4
words genetated (tokens) for subject nouns, 62.3% for werbs, and ‘

66.7% for object nousms. 2 - K

It is clear from these two analyses that the yerbs and e

& -

A »
nouns do not differ in the relative commonality-of word choices.
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v Experiment 4 . S

This study ig a partial‘réplication of Exp. 2 and was
designed to insure greéter orthographic and deraivational
51mlléfity between noun and ‘'verb pairs. This study used noun ané
verb pairs which were derivationally:gelated, that is, the stem ‘

of nouns and verbs were similar.

L Method )

]

. - i » . ’ . . / '
Subjects. A total of 60 subjegts participated imthe studyi 24
® subjeats served in the experiment proper, while 36 subjects \\\\
) - ]
helped generate filler sentences and rated semantic similarity of

; >

verb-verb and noun-noun pairs. AFI subjects were sthéents n “
Introductory Psychology at Dartmouth Cellege and sexyed for
course credit- ' i

eriment used a recognition memory paradigm where
2 ~—

seven sefitencefp were presented in a block for a subject to .o
study; fter’én Téglrpoléted activity (counting numbers backwards
by threes), a sentence from éhe block of seven .was presented to
thé subject, who had to signify if he had seen.this sentence in

the sample of seven sentences presented earlier. The experiment

4
involved factorial design with two repeated-measures'factors;

these factors\were Part of Speech Changed (either the subject

- noun, or the rb) apd Type of Change. (a change to a synonym or

S~
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to an unrelated word). One third of the the test sentences
presented were identical to a critical sentence presented in the .
block of séven’ sentences earlier, while two-thirds of the test

sentences involved a chandge in either the subject noun or the

’

verb. {//’

. - -

. hd *
Materials. All sentences had the general form: Article, Noun,

Verb, Article, Adjective, Houn (e.g., The author cashed the

large chieck). All sentences were rélatively concfete, that 1is,

the verbs and noums 1n each sentence referred to a ?hy51cal

referent. .

’

?he rimenters qenerated a Iarde number of word pairs
whose stems could form the base of either verbs or nouns becadee"

of their derivational similarity; én example 3f such a pair would \
be §gr1nte -raced and §pr1nter race Twenty-four subjects made |
counterbalanced eman?lc similarity judgments on the pairs of

,wor?s; half the irg-were in the verb form and nalf in the noun

form. From the initial pairs 12 were selected which satisfied

the double criteria of having similarity judgments above the

14

neutral point (i.e., above four on a 7-point scale) and aig ég/"—\ & —
able

match on similarity judgments for. the noun and verb forms.

S5 presents the 12 palrs of words as well as the unrelated- WOrds

used n each sentence, along with the mean synonymity judgments. A . ‘
Q‘u‘ .
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Procedure. Testing of subjects took place at a computer terminal
*®
connected to the Dartmouth Time~Sharing System; after the subject -

4

was seated at tRhe ezrminal and had read the instructions, a block

of seven sentences was presented. One' of these seven was a
e .

e »w - *

ta’et sentence; six were fillers. The fillers shared no words
* ’

»x(other ehdn articles) with each other or with the target

sentence. This block was exposed for 30 sec, after which\the
subject was presented with a three-digit number and inst

count backwards by threes for 10 sec. At this time,

was presented with a‘test‘sentence which may or may not have beegp
N .

identical to one or the sentences in the preceding block of

W Y - AR

seven. Half the. time, the sentence presented was identical to
p .

one of the sentences prefented earlier’ half the time either the -

N

ybject noun or the verb had been alte%ed in some manner.
. ', AN '

N

After the test sentence was presented, “the subject was asked »
to decide whether he had see(}%ﬁis sentence in e preceding >

blgaK of seven sentences (old-new judgment).

[ . S~
= . \
¢ Results and Discussion -

\/} *

OLD Cue Phrases. The mean proportion correct for . - ~
/ - ‘ . ! ) i

' ~

. ’ L—/——-
(1 recognizing OLD sentences was .80; thns’sub;ects wersd reasonably
\

v S

\sccurate in recognizing truly old or unchanged sentences. N

\

s

- 4 - 2

NEJ Cue Phrases. The proportlons wrong for Judglng NEW < : -

sentences .were analyzed 1n\\ two-way analysis of variance where:
. o ) ,

. - 31 N
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the two factors were/Part.gi Speech Changed and Type of Chanqe.. *
/ .. . oy "“
In additiop/@o“two highly significant maip effecfs. there
—

Wwas a significant interaction between the two factors (£/= 6.24,

gﬁ_ = 1/23, b = U2, MSe = -07)-

v Insert Table 6 about here
‘ : - 4
Table 6 presents the mean proportions wrong for recognition of ~. ]
'w;/ - L .
new sentarnces; as can be seen from the table, verb synonyms \\

function as much more effective distractors than noun synonyms.
/o S
This effect has been seen previously in Experiments 1 and. 2, but

! - ~ .
here, where there is more adeguate control of orthographic and

derivational Similarity between nouns and verbs, the effect is
» 7

s
even more striking. For different word distractors nouns and ,

wverbs are equal in judged oldness. HowWever, noun synonyms are

" incdrrectly’ judged old only about 13% of the time, while those

test sentences containing verb synonyms are incorrectly judged

.

. old almost 40% of the time.

~
1

A S :
The tentative explanation whilch was offered for the results gk

of Experiments 1, 2, and 4 was that verbg, when encoded, retain .

more semantic information than nouns. This structural difference

: N . s ,
in memory encoding between verbs -and nouns. is postulated to cause ) T
» . - ‘

e | : 32 R -
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th;\Ffﬁf degree of false recggnition of verb synonyms in a later >

- . e

recognition test. However,’ there 1s a hlghly plausible

alternatlve explghatlon for the obtalned data. It may be‘that

* ~

nouns and verb$ are processed to equiv?lent semantic levelsa and
are encoded to a similqr depth: however, for nouns more surface
structure or o%thographic information is retained. This.
alternétive explanation would sugéest that when a synonym

) digtracf?r is presented at test time, the memory representation
for nouns would have two compopents: semantic information and
orthoéraphic or f;gfhre infdrmation. Verbs, on the other hand,
are remembered only in respect to semantic componehts. If this

- »

is the case, then the obtained data which show a high dedgree .of

A}

false recogqitién,ﬁdr verb synonyms is due not to the fact that

ve?bs are processed to a deeper semantic lévgl but rather verbs

and nouns are processed tgbéﬁuiﬁélent'semaptic levéls but a . o
secondéry source of infgrmation is retained for nouns. This ﬁf)
means that when a nohn‘synonym ié preseg&sd as a dlstractor. a
SZEﬂFCt,ig legs,llke1y¢to recognlze" this noun synonym as being \\
old Eééause,Jin fact, he;has two sources of information to tell

him- that this ﬁéﬁnjsynonyﬁ distractor is, in fact, new. Thus the
obtdingd differences between verb and noun synonym distractors ‘ (
:may'be due to tke fac; that sdbjects are simply more accurate for

noun synonym distractors because they have more information

available .td them. » . .

This alternative explanation offers one clear prediction in
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. . -~ N

+

LN

\(4‘,.
terms of the amount of semantic information available to subjébts '

N 0

for verbs and nouns. 1If this alternative explanation is true

then verbs and nounc are encoded in a similar semantic fashion
, .
and a rating task performed immediately after the presentation of N

" sentences should show verb .and@ noun synonymity ratings to be
> £

.equal. Exp. 5 was designed to test whether subjects perceive

sentences with verb and noun synonym distractors ag¢ being equally
N L]

synonymous with sentences presented in the acguisition phase of

the experiment. : EN

Py -

Mé%nod X,

With two exceptions, the materials and general procedure in
- . . .‘ . . .
this study were identical to thosg of Exp. 4. During the testy
, . Y

phase of the experimént subjects were asked to rate the degree of .
/ . : - /_\1
|1sema§€1c similarity of the presented test sentgnce to e Y ’ i
v “o- - “'_e k o .
corresponding sentence “WHI¢H had been presented in the earlier
R 2ot B ’ v
T S ‘

block of seven séntences instead of maf}ﬁ% an old-new judgment as

Ki

In Exp. 4. -As well, there was no interpolated activity between
L.}
the block of _.seven sentences and the test phase. Twenty-four

subjects from Introductory Psychology participated ifi the study.

-

»

Results and Discussion

0

////// - The main dependent variable of ;§terest is judgmené,of g

similarity of sentences én a 1 to 7 scale where seven means

identical semantic content or total synonymity. For the 12 truly

old sentences which each subj@ct saw, the mean simiTQ§ity rating

I

o 34
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.

was 6.65. On thggpther<2§ﬁ6: for the six instances where
'b' “

unrelated words were supbstituted the mean similarity rating was
. V4 , /
3.0 for verbs and 2:88 for nouns (n.s.). when test sentences

Zz

involving .synonyms wWere presented,,ihe meazfsimilarity rating for
/

verbs was'5.52 and for nouns 4.68 (t = 2.62,.df = 23, p < .008, '

sed = .32). These data are 1n sharp contrast to the mean

+

similarity ratings for® these pairs obtained in isolation (outside

o~

of sehténces) in Exp. 4; those mean synonymity ratings were 5.40

for verb synonym pairs and 5.35 for noun synonym pairs.

The results of this study demonstrate clearly that, as far

- \ . - L4
as subjective impressions of semantic similarity are concerned,

test sentences containing verb synonyms are more closely relateds. --
N BN -

-
-

semantically, than. test s§%$ences iHvoiQing noun synonyms. This

» ¥

is in direct contradiction to the prediction stated above, which *

maintaineq that noun synonyms and verb synonyms should contain -

equivalent amounts of semg#€rc information.
'/// General biscussion
?

-~

»

As was poinéed out in the Iﬁtrbduction} several theoretical
trends point to the verb’s Maportance in the séntence- This view
is corroborated by rating aﬁd sorting experiments (e.g. Healy
and Miller, 1970) and by processing tasks tﬁat directly » ) *

manipulate werb characteristils (e.g. Rohrman, 1970). S

35
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- A problem arises in reconciling these facts with the

’

general inferiority 6f verbs in mémqrial tasks (e.g. James, 1972;
Wearing, 1870, 1973); Wearing (1974) has called this problem -

"Fillenbaum’s paradox".

Y
\
-

P .
It was proposed that three classes of models exist as

explanations of Fillenbaum’s paradox. The "Verb Décomposition
. ]
Model” is clearly wrong. Experiments 1 and 2 showed, that verbs

were stored with more SemantIE\ifntent than nouns, as indicated
by the higher false positive response rate to synonym »

distractors. Since this effect was noted with isolated vegk : -

.
. .

N )
phrases, rather than for intact Ssentences, the nouns could not be
acting as repositories of meaning for "decomposed" verbs. It

* -

might bg worthwhile to note. here that Quasi-F analyses (Clark, .
L P

1973) were performed where appropriate throughout the analyses in .

-

the present experiments and failed to alter any of the:

conclusions reached through conventional analyses. Hence the

present results may be géneralized over both sentences and

subjects. -

-
V)
e

i . The "Pask Demand Model" also appears to be wrong. The
results of Experiments 1, 2, 4, and esRecially‘EXp. 5.indicate
that t?§¢verbs #n presented sente®nces do not receive less

semantic anaLysfs‘at presentation time. If anything, they seem-

.. . to receive more semantic. analysis, as indicated by the high

{

synonymity ratings giveén in’Exgé 5.
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'

This leaves us with some version of the "Semantic, Encoding

¢
o~

Model". It appears’ that Wearing’s (1974) 'speculation was

N

partially correct; verbs do change storage form in the course of

4 the memory task, and they do lose some surface structure
. -
representation. For purpose of analysis, we.can imagine two main

components in the memory storage of individual words--semantic .
. ‘ . i . . o

. . . . . “ o~

information and torm intormation (orthographic or phonological

features) . ftvmay—be—that verbs -and-nouns retain<equa1*amouﬁés A M
tur S~ 4
of semantic 1nformat10n or are processed to equal sem ntic

levéls, but nouns retaln more form 1nformatlon; This would
. Ve

explain the hlgh false positive xate for syrnonyms but is dlrectly

contradicted by the rating data of Exp. 5. . ‘
o /
} L/ !

Another possibility is that verbs are processed to a deeper

-
semenfic level but nouns and verbs retain equivalent amounts of
“forﬁ inférmation. This pattern would nicely explain the present
pattern of results but is‘totally incompatible with the variety .=
of earlier studies ‘on recognition and recall of 'verbs and nouns.

\.

4 [ .

_We are forced to conclude that a complex processing

)

interaction occurs at comprehension time. Verbs are processed to

>

a deeper semantic level and nouns have the form information

s
\r. encoded more strongly. ~In Craik’s and Lockhart’s (1972) terms, v
u ‘ .. ‘ )
verbs undérgo a more extensive Type 2 analysis, while nouns

-

receive an extended Type 1 analysis.\ These two independent foci
of”analysis will yield differential storage strengths for the two

word classef- It is important to note that both of these

\

__,‘__.__; B ) g . 37 . R ) . - w.
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" \ . , .

differentialﬁ nalyses must be hypothesized in order to explain’ \
’ - ' ¥

both the pregent pattern of results and thdse of earlier memorial N

N v -
-

studies. N

)
s -

L.

While an application of "Levels of Processing" has been

-

demonstrated clearly by Graesser end Mandler (1975), for,surface

and idea structure of entire sentences,,ghly'Gbmu}ieki 11956)
R

N[wwhégpeegg’to have 'of fered an intra-sentence example. In fact, the

4

B
essent' 1 elements of the "Semantic Encoding Model" were proposgd //

200 years ago by Gomulicki. He noted : L abstractive

process seems to develop concurrently with the process of

understandlng é passage while hearing it [and] theé select1v1ty o;
]

.

mnemic abstractlon implies an unwitting rankldg of part ,

accordlng to importance"(p. 90). He went on to suggegt that ~ : e

'«..attention fluctuates. during the hearing of a

at

- certain parts drhwing ‘maximum attention’

others <.."(p. 90).

.

The "Semantic Encoding tlodel". nicely explains the present

-

pattern of results and most of the data on verb and noun recall

in the 11terature~ However, three StUlev where the results seem’

1ncompat1ble with the mgdel must be e mlned in more; detail. =

AY i * 4 ’ ://\
N ¢ - . / .
- Py

The most troublesomg'data o explaln is that of Thios

(1975) He found that subject nouns were better cues for
sentence recall than either verbs or object nouns which did not

ry

differ from each other in effectiVenessf This argues that there

| - . 38 - - o
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was no d1fferent1a1 stopége for verbs and object nouns. However,
several fagets of tbe analysis prevent easy comparlsons.' First,,
the gepéndent measj e was proportion ofycdmplete‘senteJGQ

S . -~ [ !
recalls. Thus, svbject bodbs were actinq as cues fbr verbs and ;
ﬁobject noens, verbs wene acting‘as’ cues’ for twobﬁeuns, and bbject

i nouns.wére acE“ng as cues f&?/;/verb and the*subject noun. ' The

form of storage of the werb is difficult to determine with this
4 ¢ - ¢
3 | -
compl set of interrelations. Seconda»"Thios found that,» when
/ - . - v, g
verl/ synonym .regponses were ellgwe%/as correct anSjers, that

1

;7Eneral" senténces were more affected by this more liberal

e o ' / «

coring criterion tban were sentences with "specific" verb

&

Howeveg, this js probably drtifactual since general verb
by detinition, have more synonyms available.

. 2
,'Wearing (1971) reportéd,ein a divided dttention task with ,
immediate recall, that recall of verbs was sueFrior to that of
o g
- 4 ‘ ‘
.nouns. First, only one st&%istrcal test of verb-noun recall (out

of three possible) was reported. As well, the f4%ilure of recall

of nouns due to high levels of within-sentence interference is a

. £, .

real possibility; this,possibility is further complicated bv a
strbng serial pésiﬁien‘effect noted by Wearing. Lastly, it is
difficult, if not‘impbssible, to judge the nature of the memory
storage for the elements of these sentebces because of the-
possibility of a variety of recelf cgé; (pbobdiogfbal, semantic,
etc.) béing available in the immedie%e test paradigm.

Y

' - ’ ’ < ; . . - .
The last study to *be éxamined 'is that of Wearing (1974) who

g
. £ o B
PR + v
% .
.

i

FX)
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found no difference in verb-noun recdll in low Potency sentences
. :

-

but a significant decrement for high Potency verbs. On the ., ». -
- o~ - o N »
h . . -t .

surface, lt s diffacult to 'see how the "Semantic Encoding Model"7

N a4 ot . -~ )

wolild predict. this diinerential effect. However, if high Potency
l« . ¥ .

verbs are more 1mportant to a sentence, they will be analyzed to

’

o
a‘Feeper semantit level, and'will come out poorly on a verbatim

/ A second,model mady be proposed which is conceptually similat -
to the "Semantic Encoding Model." It may be that verbs and" nouﬁs
'\~J

are processed to e/uivalent semantic and form levels but that
»

differential decay of the word attributes occurs for some other

Xeasons. These may be related to interfering effects of//tﬁer
st\mulus materials, the mere passaqe of time, etc. A series of

- . .
experiments is currently underway in an attempt to separate these

h

two s1milaf explanations. .

The theatrical metaphor of Healy and Miller (1970) appears p

still to be well-chosen and is supported by the present series of
Y T i *

experiments.‘ The plot is subjected to a déeper "semantic" J

. ' . '{;. W

analysis by both audiehces and theater critics; classic plays

-

become immortal because of the timelessness of their message
rather than the crude mechanics of their entrances, exits, and

scene~ lengths, all of which seem ‘'soon forgotten. Actors, on the

other hand, serve as interpreters of a plot; their effectiveness

-

and fame rests on more immediate stylfstic device's. Although

. - .- 40 ;A " .
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they tod have "semantic il‘", it is either not comb'rehénded
’ or else ‘\guickl forgotten. , ‘

: s

- . . .
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Table 1. Means for(interaction of Cue ﬁhrase Presented by

Type ©f Change.

phrases).
' ¢
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Entries are mean proportions correct (NE

Y
~ "

Iype of Change

~ Synonym Unrelated .
Subiject .74 «79
Verb .56 .88
Obiject .74 +«86




« ) 7 -, S
. . ’ T ;. B
\ . / M »
v .

7
|
2
z

N\

Reynolds & Flagg Sentence Meﬁory

46
. - 1 ) v
Table 2. Mean proportions correct (NEW phraseg) for ‘
interaction 5f Part of Speech Ehanged b§ Cue Phrase |
éresented. ] ‘ . . /./

Part of Speechi{Changed

/o Modifier ! Head

Subiject .79 .74 '
.74 b -70

g 4

-

"o Object ‘w74 .86
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Table 3. P;bportion correct recognition of NEW phrase§ as a
/ , - . . . . > ° N
function of Concreteness, Type of Change (synonym or

b 7

unrelated word), and, Part of Speech\Changed (verb or noun).

( ~Nouns Changed - _Vé_rg Chénged’
Synonym ~ -  Unrelated Sznon&m - Unrelated
_ Distractor Bis;ractor Distractor Distractor
Concrete . . - .83 .89 - .66 A1 \
Abstract 73 .67 . .47 C .76 \
. ’ .
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Table 4. ilean proportion false recognitibn of NEW phrases

as a function of Word Type and Distractor Tvde.

Distractor -

Synonym Unrelated ]
. : v ’ Word
Noun Phrase . .19 . <10 ~
Verb Phrase « 27 .07 .
\
© v "
A ¢
"o o
A}
b
'y
o - \
)\
. \
/
- 4
; B -
L] hd . L4
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Table 5. Stimulus sentences used im Exp. 4. Words in

‘pParentheses are the synonym éair,and different distractor. The

NN

number following the sentence is the mean similarity rating for

the synonym pair (7=identical).

1(a). The janitor Twashed/cleaned/broke) the dirty window. (5.45)
1(b). The (washing/cleaning/pumpkins) filled the whole basket. (5.31)
2(a). The woman (acted/performed/memorized)“the difficult part. (4.77)

2(b). The (acting/performing[eka&ing) required a‘niéhi rehearsal. (4.50)

‘3(a)- "The ch%ld (punted/kicked/caught) the old football. (4.60) N

3(B). _The (punt/kick/lineman) saved the football game. (4.91)

4(a). The father (labored/worked/smoked) the whole period. (5.77)
/
4(b). The (laborer/worker/tather) dropped the heavy stone. (5.80)

5(a). The athlete (sprinted/raced[dreaded) the *last mile. (4.57)

- 5(b). The'(sprinter/racer/soldier) completed the last mile. (4.20)

6(a). The corporation (transferred/moved/upset) the young execu@ive. (5.09)

','B(b)- The (transfer/move/secretary) upset the young executive. (4.75)

-

B(a). The’ mllllazalre (walked/strolled/reached) the long street. (5.35)

8(b). The (walk/ troll/splces) he1ghtened the depressed appetlte-

7(a). Thé'student (aidéd/helped/heard) the injured man-§(6-45) '

.7(b). The (aid/help/studying) caused the final success. (6.32) .

( .31)
4

1an. (5 70)

z

9(a). The'reporter (counselled/adV1sed/1nterv%ewed) the innocent
9(£)- The Xfounsellor/adviser/reporter) ihterviewed the innocert man. (5. 86)
ld(a). The piofessor (eeught/lnstructed/hated) the y;ung stu ent. (5 69)

10(h)- The‘(teacher/1nstructor/mechan1c),sought the bestﬁ esults. (5.90)

11(a). The teenager (authored/wrote/read) the lurid- novel (5.51)
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11(b). The (author/writer/tellefd cashed the large check. (5-50)
12(a).. The sugstitute (refereed/umpired/played) thé close game. (5.90)
1

12(b). The (referee/umpire/announcer) called the close play. (5.575
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Table 6. lMgan proportion wrong recognition of synonym ang
- /o
unrelated distractors. -
¥ ) - ‘ _~ .
N _Distréctqr Type "
) Synonym Unrelated
Verbs -« + 396 .021 -
Nouns - «125 .021 o
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