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Pr ch that some asemantic short-term memory (ST M) deficit on
memory span taskswherees athers show a phonological STM deficit. Martin and Freedman (2001) reported
thet patients with sementic STM deficits (but not those with phonologicd STM deficits) had dif ficuity
producing phraseswith several prenominal adjectives which they attributed to their difficuty in meintaining
svera semantic y prior to retrieval.  The present experiments
extended this research to a dif ferent phrasd structure, examining onset latencies for the production of
conjoined noun phrases describing semertically rdated (eg., “dress and shirt) vs unrelated (eg., “ball and
faucet”) pictured objects. Results from normal contral subjects reveaied a semantic interf erence effect, i.e,
sigrificantly longer onset latenciesfor rdated then urvelated pairs (41 ms effect), indicating thet both nouns
were planned simultaneoudy a the semertic level prior to the onset of articulation. Two patients with
phonological STM deficits showed an intaference effect within normal range. 1n contrast, two patientswith
semantic STM deficits demonstrated semantic intef erence effects thet were 14 times (or patient ML) and
7.5 times (for patient GR) larger then the mean for contrals A second experiment replicated the semartic
interference effect for young contral subjects and showed thet the effect did not appeer for associatively
related items (e g., monkey-baneng). On these materidls, ML again showed a greatly exaggerated semartic
interference effect, but no associaiveeffect. The results support the contention that the semartic retention
capecity tapped by memory span tasksisinvolv ed in planning for production.
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ML and GR: Patientswith semantic ST M deficits
EA and SID: Patientswith Phonological STM deficits

12 age-matched controls

Maeids

Normed picturesfrom eight different categories (Snodgrass andV andewart, 1980).

Each category contained ten pictures y relatedif they the same
category.

Procedure:

Block 1: Unrdlated paired pictures (Each item wasfrom a different category)

Block 2 Related paired pictures (Both itemswere from the same category)

Subjects viewed two pictures - F,
smultmeausly andwere ks

insructed tof orm aphrase i r o
by reming both picturesin
siccesson, eg. “cat axd 1
dog. '.]_'L )
Onsdt laencieswere ] ]
messred e

Semantic STM is used to retain lexical-semantic information in phrase production
Semantic STM patients dsplayed extremely long orset latencies (relative to phondogical
STM patients and controls) producing phrases from single picturesin which several lexical-
semantic representations are maintained upto the lexical head of a phrase, e.g., “the small
green leaf” (Martin and Freedman, 2001).

Evidence ind cates that interference occurs while naming pictures when a semantically
related distractor is presented prior to presentation or simultaneously (Damian and Martin,
1999; Schrief ers, Meyer, and Levelt, 1990).

The following experiment tests whether two pictures presented simultaneously will elicit
interference ef fects when producing a phrase for two semantically related pictures.

«Control subjects and phondogical STM patients will display longer onset latencies while
producing phrases f or two semantically related pictures compared to unrelated pictures, eg.,
“cat and hammer”.

*Relative to contrd subjects and phonological STM patients, semantic STM patients will
display an exaggerated interference ef fect since semantic STM is needed to maintain lexical-
semantic representations prior to production.
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eIt is unclear whether the facilitation effectsin laand 1b were due to semantic or associative relatedness.

*Previous picture naming studies using visual word distractors suggest that irterference eff ects occur for
pictures presented with semantically related distractors, while f acilitation eff ects occur with associatively
related distractors (Alario, Segui, and Ferrand, 2000).

*Experiment 2 uses the same paradigm as 1a, except that the stimuli were paired according to semantic and
associative relatedness.

Subjects

42 Rice Studen

NiL: Peent wgth smentic STM defcit
6 age matched contral's
Maeids

Fcture parswererelated or unrdlated.
Therdaed prswere df threetypes

«Controlsshowed a significant i nterf erence effect (41 ms) for ssmartically related pairs implying that they wereplanning both
nouns smultaneotdly

o fedsin ge of cortrols

+Sementic and Phonological patientshad similar onset | atenciesf or unrelated pairs, but the semantic pati ents had much longer
timesfor the related pairs

Tl fect in to ther spedf TM deficit.

s
ML: Patert with semartic STM deficts
EA and SID: atiestswith Prorologied STM deficits
6 agematched cortrds
Massids
lawere used except were wards

Precedue
Block 1: Urrdated paredwards (Ezch item was fram a diferert category)
Block 2

pl 0! &g, cat and dog’
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Picture naming requires the speaker to access the |exical-semantic representation of the
word, whereas word naming does not.

«Controls subjects, phonological and semantic STM patients should not show irterference eff ects
for semantically related word pairs compared to unrelated pairs.

Sementic STM Deficit Phonologica STM Deficit
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«Controls, phondogical, and semantic STM patients displayed facilitation eff ects for word pairsin the
semantically related conditions.
+Although the related word pairs were not designed to share phonemic segments, perhaps some of the related

pairs also commonly co-occur in speech or text, e.g., “cat and dog.

*Shelton and Martin (1992) provided evidence that facilitation occurs for written word pairs thet are
associatively related.

*They hypothesized that comections between lexical-phonological and orthographic representations are
established in the lexicon as subjects are exposed to commonly co-occurring word associates.
Facilitation may occur as subjects receiv e automatic priming for the associates via access to the
orthographic and lexical-phondogical connections.

rdaed/Not associated; eg., mouseand rabhit
2 Semarticaly rdaed/Assodated; e.g., ca and dog

3. AssociatedNot semartically rdated; e.g., morkey and banana
Procedure:
1a, with *and" joining names
ML ConrdsN =6 =@
oty ] Sem only Jem Asod Assocorly | Semonly]  Semy | Asoc | SemOny | Sen? JAssoc Ory
+Sem/Asoc Asoc | only Asoc
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*Rice students, controls, and ML displayed longer onset latencies for semantically related picture pairs
compared to pairs that were unrelated.

*Av erage interference ef fects ranged from 2 to 29 msfor Rice students and cortrols, while ML showed an
exaggerated interference eff ect of 2 seconds in the semantic conditions.

*These results are consistent with those from Experiment 1 in that subjects displayed interference effectsin the

semantically related conditions, suggesting that semantic STM isinvolved in ganning prior to production.

«Interference appears to be due to the constrairts placed on semantic STM to maintain several similar (sem
related) representations prior to production

«Interestingly, subjects did not show significant facilitation effects. Why would this occur in

the distractor-picture paradigm by Alario et al. (2000) but nat in the present experiment?

*Perhaps facilitation effects orly occur when the subject is primed with an associatively related

item and forms an expectation as to what item will appear next.

*The important poirt is that associatively related items did not cause interference in the present

study. Thiswould indcate that the interference ef fect is nat just due torelatedness, but from

two lexical-semantic representations that share similar features.
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