
 

The 16th Annual Conference on 
Architectures and Mechanisms for 

Language Processing 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
6-8th September 2010 

York, UK 
 
 

 



 

 
Programme Summary 

 
 

Monday 6th September Tuesday 7th September Wednesday 8th September 
   

8.00-8.45 Registration       

        

8.40-9.00 Tea & Coffee       

        

9.00-9.20 Welcome 8.40-9.00 Registration, Tea & Coffee 9.00-9.20 Registration, Tea & Coffee 

      
9.20-10.40 Sentence Processing 9.00-10.20 Speech Perception and 

Production 
9.20-10.20 Keynote: Morten Christiansen 

  O1   O14    

  O2   O15    

  O3   O16    

  O4   O17    

10.40-11.10 COFFEE  10.20-10.50 COFFEE  10.20-10-50 COFFEE  

         

11.10-12.10 Morphology 10.50-12.10 Acquisition and Pragmatics 10.50-12.10 Language in the Brain 
  O5   O18   O27 
  O6   O19   O28 

  O7   O20   O29 
     O21   O30 
         

12.10-14.40 Lunch and Poster Session A 12.10-14.40 Lunch and Poster Session B 12.10-14.40 Lunch and Poster Session C 

         

14.40-15.40 Keynote: Judith F. Kroll 14.40-15.40 Keynote: Linda Smith 14.40-15.40 Interactions Beyond Language 
        O31 

 O32 15.40-16.20 Bilingualism 15.40-16.20 Predictability in Comprehension 
and Production 

 

 O33 

  O8   O22    

  O9   O23 15.40-16.20 Language and Vision in 
Context 

        O34 

16.20-16.50 COFFEE  16.20-16.50 COFFEE    O35 
         

16.50-18.10 Perspectives in Discourse 16.50-17.50 Competition in the Lexicon 16.20-16.30 Closing Remarks 

  O10   O24    

  O11   O25    

  O12   O26    

  O13       

         

   19.30 Conference Dinner    

 
 



 

Table of Contents 
 

 
 

 
WELCOME 
 

 
1 

 
GENERAL INFORMATION 
 

 
3 

  
SHORT PROGRAM 
 

 
11 

 
ABSTRACTS 
 

 
21 

 
AUTHOR INDEX 
 

 
213 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

1 

Welcome to AMLaP 2010 
 
 
AMLaP is an annual international conference, which has established itself as the 
premier European venue for interdisciplinary research on how people process 
language.  The conference aims to bring together psychological, linguistic, 
computational, neurobiological and theoretical perspectives on the cognitive 
architectures and mechanisms which underlie any aspect of human language 
processing – from lexical processing, parsing and interpretation through to discourse 
level mechanisms.  Topics relevant to the conference include (but are not limited to):  
language production, parsing and interpretation, word recognition, speech perception, 
lexical processing and representation, morphology, reading discourse processing, 
language acquisition, cross-linguistic studies, corpus-based studies, learning 
mechanisms, models of acquisition, connectionist models, neurocognitive models, 
statistical mechanisms, computational models and computer simulations. 
 
We very much hope you will enjoy the conference and your stay in York. 
 

ORGANIZING COMMITTEE 
 

Gerry Altmann 
Jelena Mirkovic 
Silvia Gennari 
Gareth Gaskell 

 
AMLAP ADMINISTRATOR 

 
Debbie Bowes 
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General/Useful Information 
 
 
Venue and meeting room 
 
The conference will be held at the Royal York Hotel (Station Road, York, YO24 
1AA), in the Events Centre on the lower ground floor. 
 
Tea/coffee will be served in the Oak Room and lunch will be served in the Tempus 
Restaurant, both are on the ground floor. 
 
 
 
 
 
 
 
 
  

 
 
 
 
 

York Minster 

Royal York Hotel 
York Railway Station 

National Railway Museum 

The Hospitium, Yorkshire 
Museum and Museum Gardens 
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Oral Presentations 
 
Oral presentations are scheduled to last 15 minutes plus 5 minutes for discussion.  
The lecture theatre is equipped with an LCD projector, television, video, whiteboard 
and flipchart (additional technical equipment is available on request and an audio 
visual technician will be at hand to help). Please ensure that you load up your talk 
and check it at least 15 mins before you start. An Apple MacBook will be available for 
anyone who requires a laptop for their presentation, as well as (we anticipate) a 
Windows-based laptop.  
 
Posters 
 
The three poster sessions will be held in the Oak Room, ground floor.  Please check 
the program to find out your poster session and number. 
 
The recommended size of the posters is A0 (84.1 cm wide x 118.9 cm high / 33 
inches wide x 46.7 inches high). The size of the poster panel is 2m high x 1m wide.  
A0 size posters will only fit onto the panel in vertical orientation. Velcro tabs for 
hanging posters will be available. Please do not use any other method of securing the 
poster (such as blu-tack or pins).  The poster boards are numbered from 1-50 and 
you should use the poster board corresponding to your poster number in this 
programme. Posters can be put up at the beginning of the conference every day.  
Please remove your poster by 19.00hrs. 
 
Computer and Internet Access 
 
There are computers available in the Business Centre, ground floor, for checking 
email.  There will be complimentary internet access available throughout the 3 day 
conference for those who wish to use their own computer, and an access code will be 
made available at the meeting. 
 
Name Badges  
 
Participants are kindly asked to wear their name badges throughout the conference. 
 
Business Centre 
 
The business centre is on the ground floor and has provision for photocopying, 
faxing, and printing etc. You will need to pay for these services. 
 
 
Smoking 
 
Smoking is prohibited inside the building.  Please use the designated areas only.   
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Registration 
 
Registration will take place at the pre-conference reception in The Hospitium on 
Sunday 5th September, 6pm to 8pm, and at the conference venue on Monday 6th 
September 8.00 to 8.45. Registration will also be possible during early morning 
coffee: Tuesday 7th September, 8.40 to 9.00, and Wednesday 8th September, 9.00 to 
9.20. 
 
Registration Fees 
 
Registration fees Standard Student 

Early registration by July 30, 2010 £160 £120 

Late registration from July 31, 2010 £200 £180 

Conference Dinner £40 £40 
 
 
The Registration Fee includes: 
 
o Access to the scientific sessions, posters, and exhibition area 
o Coffee breaks and lunches from Monday 6th to Wednesday 8th of September 2010 
o Welcome wine reception Sunday 5th September 2010 
o Attendance certificate will be sent via email after the Congress (These must be 

requested at registration) 
 
 
Social Program 
 
 
PRE-CONFERENCE RECEPTION 
 
There will be a wine reception on Sunday 5th September at The Hospitium, 6pm-
8pm.  This is a few minutes' walk from the conference venue, and delegates will be 
able to pick up their conference packs at the reception (as well as each morning at 
the conference venue). 
 
 
CONFERENCE DINNER 
 
The conference dinner will take place on Tuesday 7th September in the conference 
hotel in the Events Centre. The cost will be £40 per head (optionally collected when 
you register online for the conference).  The cost includes welcome drinks and 
canapés, 3-course meal, wine, and coffee. 
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Around York 
 
The list below is loosely organized according to the type of fare offered, with the more 
extravagant/formal options later in the list. Ask and Pizza Express are reliable and 
convenient pizzerias close to the conference venue, while Gillygate and Petergate 
house some recommended restaurants and cafes and are within a short walk. For 
light bites a number of sandwich shops can also be found between Lendal Bridge and 
Gillygate. If exploring further afield in search of food, Walmgate (which leads onto 
Fossgate) is a good starting point with a number of good restaurants – some will 
require advanced booking. Swinegate is another area with a concentration of bars 
and bistros serving food, and for spicier, more international options, George Hudson 
St., off Micklegate offers a range of eastern flavours. 
 
RESTAURANT CHAINS AND INTERNATIONAL OPTIONS 
 
Gourmet Burger Kitchen, 7 Lendal, 01904 639537 
The name speaks for itself. 
 
Ask, Assembly Rooms , Blake Street. 01904 637254 
Pizzas, pastas and salads are served in the beautiful setting of the assembly rooms. 
 
Pizza Express, River House, 17 Museum St, 01904 672904 
Usual high standard; unusually striking and pleasant surroundings. Very close to 
conference venue. There is also a Pizza Express in the very centre of the city, next to 
the Roman Baths (worth a visit – you can look, but cannot bathe…) 
 
The Viceroy of India, Monkgate 01904 622370 
www.jinnah-restaurants.com/viceroyofindia.html 
Good value Indian food, situated close to the River Ouse. 
 
Akbar's, 6 - 8 George Hudson Street, 01904 679888. 
Part of a small chain of good quality Indian restaurants. 
 
Saffron Desi, 105-107 Micklegate, 01904 659999. 
Quite a smart Indian restaurant, round the corner from Akbarʼs.  
 
Indochine 9 King St, 633999. 
Dim-sum/“tapas” style menu drawn from countries across East Asia. 
 
Red Chilli, 21-25 George Hudson Street, 01904 733668.  
Challenging but delicious and authentic (?) Sichuan food. A cut above the standard 
Anglo-Cantonese fare. 
 
Little Italy, 12 Goodramgate, York, 01904 623539  
A family-run Italian restaurant that serves homemade pizzas, pastas and meat 
dishes. Good value for money, especially at lunchtime. 
 
Mama Mia 20 Gillygate 01904 622020 
Reputedly excellent Italian food. 
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BARS SERVING FOOD AND DRINK 

Oscarʼs Wine Bar, Little Stonegate 01904 652002 
Popular bar and bistro serving good value food – very generous portions! Outside 
heated patio area usually available. 
 
Evil Eye Lounge 42 Stonegate, 
Cocktail bar, off-licence, internet café and Thai restaurant in one. Popular with the 
trendy young folk of York. 
 
Ha Ha, New Street, 01904 655868. 
www.hahaonline.co.uk 
Café-bar serving tasty food (and cocktails!). 
 
CAFÉ, GRILL, BISTRO 
 
Biltmore Bar & Grill Swinegate 01904 610075  
www.thebiltmorebarandgrill.com 
Atmospheric bar serving good food. Nice steak. 
 
Plunketts, High Petergate 
www.plunkets.co.uk 
This atmospheric restaurant serves food with a Mexican/American influence, 
including tasty fajitas, steaks and fish dishes. Reasonable vegetarian choice, booking 
not normally required. 
 
Meltons Too, 25, Walmgate, York, 01904 629222 
www.meltonstoo.co.uk  
Sister to the nationally-renowned Meltons restaurant (see below). Café-Bar and 
Bistro. Open all day. Popular but not usually necessary to book. 
 
Cafe Concerto, High Petergate, York, 01904 610478 
Bisto-style homemade food is served in the shadow of York Minster. Great for coffee 
and cake as well as main meals. 
 
Café No 8 8 Gillygate 01904 653074 
Varied and original menu including brunch. Consistently good reviews. 

MORE FORMAL 

Masons, 13 Fossgate, 01904 611919.  
Concentrates on dishes derived from the Mediterranean region including North Africa, 
Spain, Italy, Turkey, Greece and France.  
 
Meltonʼs Restaurant, 6 Scarcroft Rd, 01904 634341 
http://www.meltonsrestaurant.co.uk 
Top class food – one of the best restaurants in York. Booking essential. 



 

8 

Vanilla Black, 26 Swinegate, 01904 676750  
www.vanillablack.co.uk 
Innovative vegetarian cooking to a very high standard. Booking essential. 
 
J Bakerʼs. 7 Fossgate, 01904 622688  
www.jbakers.co.uk 
A contemporary modern bistro. Michelin Star chef. 
 
Middlethorpe Hall, Bishopthorpe Road, 01904 641241 
www.middlethorpe.com 
Fine dining in panelled rooms. AA 3 Rosettes. William III country house, close to the 
city, set in 20 acres of its own gardens and parkland. Luxury hotel for the weekend. 

PUBS 

York has hundreds of pubs, many of which are ancient and many of them serve food. 
Hereʼs a selected sample. A more comprehensive list can be found at 
www.beerintheevening.com. Note that some pubs on Micklegate can get a bit rowdy, 
particularly at the weekend. 

The Minster Inn, 24 Marygate 
Traditional pub. 
 
The Maltings, Tanners Moat. 
Conveniently located traditional English pub near to the station and conference 
venue. 
 
Three-Legged Mare, 15 High Petergate. 
York Brewery's outlet for its own beer. Also try the Last Drop Inn on Colliergate. 
 
Black Swan, Peasholme Green. 
York's oldest (sixteenth-century) pub has some superb flagstones and wood 
panelling. If youʼve had dinner in Fossgate/Walmgate then turn right at the town end 
of Fossgate and carry on round the corner. The pub is on the right. 
 
Blue Bell, Fossgate. 
A small no-frills traditional pub – real ales, no mobile phones, non-tourist clientele – 
also not ideal for large groups!  
 
King's Arms, King's Staithe. 
Close to the Ouse Bridge, and popular with tourists on Summer afternoons (as long 
as the river is not in flood). 
 
Golden Slipper and The Royal Oak, Goodramgate. 
Next to each other, both serve pub food, with the Royal Oak a preferred choice.  
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PLACES OF INTEREST 

York is a historic riverside city and home to several major tourist attractions, 
museums and galleries. A walk round the city walls is highly recommended (and 
free). The world famous York Minster (http://www.yorkminster.org/), built between the 
1220s and the 1470s is within yards of the Museum Gardens, and should probably be 
on any new visitors itinerary – sightseers are expected to pay an entrance fee 
(between £4 and £9.50 depending on which parts of the building you visit). 
 
The narrow, bending, cobbled streets around the Shambles 
(http://www.insideyork.co.uk/shambles) are particularly picturesque, lined with 
medieval buildings still used as busy shops. According to the website, the Shambles 
is Europeʼs most visited street! 

If you are in need of refreshment, Betty's Tea Rooms (http://www.bettys.co.uk/) is not 
just a café, more a Yorkshire institution, and should be experienced at least once in 
your life. No bookings; join the queue (which moves reasonably quickly). 
 
A good way to have an entertaining and vaguely educational tour of the city is to take 
a “ghost tour” one evening (these normally start at around 7.30 to 8.00 at various 
points in the city see e.g., http://www.ghosthunt.co.uk/). 

Other sights well worth seeing include Cliffordʼs Tower 
(http://www.cliffordstower.com/) and the nearby Castle Museum which presents a 
quirky and fascinating take on social history, including accurate reconstructions of 
historic streetscapes. Entry to the Yorkshire Museum (which focuses on local 
archaeology http://www.yorkshiremuseum.org.uk/Page/About.aspx) is free to 
conference delegates. For those wishing to travel further back in time, the Jorvik 
Viking Centre (http://www.jorvik-viking-centre.co.uk/) unearths Yorkʼs Viking roots 
with the aid of animatronics and memorable recreations of the smells of history! York 
has long held a central place in Britainʼs rail network, and a visit to the National 
Railway Museum (http://www.nrm.org.uk/) will not disappoint train enthusiasts and is 
free. NB - you do not have to be a train-spotter to enjoy the NRM. 
 
For more information on these and other activities, visit: http://www.visityork.org/ 
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Further Information about AMLaP 2010 
 
 
We received 298 submissions this year, which were assessed by 3-4 reviewers in 
anonymised form. Programme space was limited, and 35 submissions were accepted 
as talks, and a further 150 as posters. On the front cover and reproduced here are 
the 100 most frequent content words from all our abstracts with relative frequency 
indicated by font size. At least one of the organisers is pleased to see that the word 
beats the sentence this year! 

 
www.wordle.net 
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Monday, September 6th  

 
8.00-8.45 Registration 
  
8.40-9.00 Tea & Coffee 
  
9.00-9.20 Welcome 
   
9.20-10.40 Sentence Processing 
  
 09.20-09.40 O1  Masaya Yoshida, Nina Kazanina, Leticia Pablos and Patrick Sturt - On the Origin of Islands 
   
 09.40-10.00 O2  Anuenue Kukona, James S. Magnuson and Whitney Tabor - Eye movements reveal local 

coherences in anticipatory visual world contexts 
   
 10.00-10.20 O3  Neal Snider and Jeffrey Runner - Structural parallelism aids ellipsis and anaphora resolution: 

evidence from eye movements to semantic and phonological neighbors 
   
 10.20-10.40 O4  Erika Hussey, Susan Teubner-Rhodes, Michael Dougherty, Michael Bunting and Jared 

Novick - Improving garden-path recovery through cognitive control training 
   
10.40-11.10 COFFEE BREAK 
   
11.10-12.10 Morphology 
   
 11.10-11.30 O5 Joanna Morris and Linnaea Stockall - ERP Evidence for Early Equivalent Masked Priming for 

Regular and Irregular Morphology 
   
 11.30-11.50 O6  Linnaea Stockall, Alexander Pollatsek, Denis Drieghe and Roberto de Almeida - Interpreting 

Morphologically Complex Words: Eye-movement Measures of Structural and Semantic 
Ambiguity 

   
 11.50-12.10 O7  Harald Baayen, Peter Hendrix, Marco Marelli and Petar Milin - A new model of 

morphological processing in reading using discriminative learning 
   
12.10-14.40 LUNCH AND POSTER SESSION A 
   
14.40-15.40 Keynote (KN1) 
 Judith F. Kroll - BAM! Bilingualism reveals the architecture and mechanisms for language 

processing 
  
15.40-16.20 Bilingualism 
   
 15.40-16.00 O8  Tamar Gollan, Victor Ferreira, Cynthia Cera and Susanna Flett - Bilinguals reveal blocking 

mechanisms underlying tip-of-the-tongue states 
   
 16.00-16.20 O9  Hamutal Kreiner and Michal Berman - Traces of Lost Language 
   
16.20-16.50 COFFEE BREAK 
   
16.50-1810 Perspectives in Discourse 
   
 16.50-17.10 O10  Ian Finlayson, Martin Corley and Robin Lickley - The influence of situational factors on the 

production of disfluencies in spontaneous speech 
   
 17.10-17.30 O11  Ellen Gurman Bard, Rick Dale, Max Louwerse and Patrick Jeuniaux - In sync: temporal 

alignment in communicative and other behavior 
   
 17.30-17.50 O12  Ann Bunger, Anna Papafragou and John Trueswell – The role of information structure 

during syntactic priming 
   
 17.50-18.10 O13  Heeju Hwang and Elsi Kaiser - Consequences of perspective-taking on English and 

Korean language production 
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Tuesday, September 7th  
 
8.40-9.00 Tea & Coffee 
  
9.00-10.20 Speech Perception and Production 
  
 9.00-9.20 O14  Melissa Baese-Berk - An examination of the relationship between speech perception and 

production 
   
 09.20-9.40 O15  Tanya Kraljic and Delphine Dahan - The use of “right-context” information in adjusting to a 

talkerʼs vowels 
   
 09.40-10.00 O16  Matthew Goldrick, H. Ross Baker, Amanda Murphy and Melissa Baese-Berk - Beyond 

cascading activation: Lexical-phonetic interactions in speech production 
   
 10.00-10.20 O17  Katrina Furth, Caitlin Hilliard and Florian Jaeger - Phonological Interference in Unscripted 

and Scripted Sentence Production 
   
10.20-10.50 COFFEE BREAK 
   
10.50-12.10 Acquisition and Pragmatics 
   
 10.50-11.10 O18  Inbal Arnon and Eve Clark - More than words: childrenʼs production of irregular plurals is 

facilitated in more predictable contexts 
   
 11.10-11.30 O19  Danielle Matthews, Elena Lieven and Michael Tomasello - What can children tell us about 

how referential pacts are processed? 
   
 11.30-11.50 O20  Napoleon Katsos and Dorothy Bishop - Pragmatic tolerance and the acquisition of 

implicature 
   
 11.50-12.10 O21  Joshua Hartshorne, Manizeh Khan and Jesse Snedeker - Predictability in the Visual World 
   
12.10-14.40 LUNCH AND POSTER SESSION B 
   
14.40-15.40 Keynote (KN2) 
 Linda Smith - Embodied Attention and Word Learning in Toddlers 
  
15.40-16.20 Predictability in Comprehension and Production 
   
 15.40-16.00 O22  Jordana Heller, Janet Pierrehumbert and David N. Rapp -  Predicting words beyond the 

syntactic horizon: Word recurrence distributions modulate on-line long-distance lexical 
predictability 

   
 16.00-16.20 O23  Jason Kahn and Jennifer Arnold - The Additional Effect of Givenness on Acoustic 

Reduction 
   
16.20-16.50 COFFEE BREAK 
   
16.50-17.50 Competition in the Lexicon 
   
 16.50-17.10 O24 Kumiko Fukumura, Jukka Hyönä and Merete Juntunen - The effect of gender in a non-

gender marking language 
   
 17.10-17.30 O25 Vitória Magalhães Piai, Ardi Roelofs and Herbert Schriefers - Attention, Distractor Strength, 

and Semantic Effects in Object Naming Performance: Insights from Response Time 
Distributional Analyses 

   
 17.30-17.50 O26 Helen Brown and M. Gareth Gaskell - Talker-specific and lexical competition effects follow 

different time-courses during word learning 
   
19.30                    CONFERENCE DINNER 
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Wednesday, September 8th  
 
9.00-9.20 Tea & Coffee 
  
9.20-10.20 Keynote (KN3) 
 Morten H. Christiansen - Brains, Genes and Language Evolution 
  
10.20-10.50 COFFEE BREAK 
  
10.50-12.10 Language in the Brain 
  
 10.50-11.10 O27  Jakke Tamminen, Jessica Payne, Robert Stickgold, Erin Wamsley and Gareth Gaskell - 

Sleep spindle activity is associated with the integration of new spoken words in the mental 
lexicon 

   
 11.10-11.30 O28  Vicky Lai and Al Kim - Early lexical activation interacts with visual word form processing 

during word recognition: evidence from ERPs 
   
 11.30-11.50 O29  Jingting Zhang, Billi Randall, Barry Devereux, Meredith Shafto, Jie Zhuang and Lorraine K. 

Tyler - Are age-related changes in the neural language system non-linear? 
   
 11.50-12.10 O30  Bo Yao, Pascal Belin and Christoph Scheepers - The magic of quotations: voice 

simulation during silent reading of direct versus indirect speech 
   
12.10-14.40 LUNCH AND POSTER SESSION C 
   
14.40-15.40 Interactions Beyond Language 
   
 14.40-15.00 O31  Francesca M.M. Citron, Evelyn C. Ferstl and Brendan S. Weekes - Emotion word 

processing: effects of emotional valence and arousal on behavioural and electrophysiological 
measures 

   
 15.00-15.20 O32  Daniel Casasanto and Roberto Bottini - Mirror-reading can reverse the flow of time 
   
 15.20-15.40 O33  Irina Pivneva, Julie Mercier and Debra Titone - Increased inhibitory capacity and working 

memory reduce cross-language activation during L2 reading: Evidence from eye movements 
and linear mixed effects regression 

   
15.40-16.20 Language and Vision in Context 
   
 15.40-16.00 O34  Julia C. Di Nardo and Roberto G. de Almeida - Looking at objects of verbs in true scenes: 

linguistic and visual context effects 
   
 16.00-16.20 O35  Jelena Mirkovic, Gerry Altmann and Kate Nation - Size matters, but only in pictures 
   
16.20-16.30 Closing remarks 
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Poster Session A 1-50 
 
Monday 6th September 12.10-14.40 
 
A1 Falk Huettig - Language-mediated eye movements and cognitive control: Phonological and semantic 

competition effects are contingent upon scene complexity 
 

A2 Scott Fraundorf and Duane Watson - The disfluent discourse: Effects of filled pauses on recall 
 

A3 Jumana Ahmad and Heather Jane Ferguson - Low-level cues impair anticipation of true beliefs but are not 
sufficient to motivate anticipation of false beliefs: Evidence from eye-movements 
 

A4 Emily Coderre, Walter van Heuven and Kathy Conklin - Lexical Access and Executive Control in 
Monolinguals and Bilinguals 
 

A5 Sukru Baris Demiral, Layla Unger, Laura Speed and Fernanda Ferreira - Object affectedness has an 
immediate impact on situated sentence comprehension 
 

A6 Philip Collard, Hartmut Leuthold and Anthony J. Sanford - A closer look at depth of processing: EEG time-
frequency analysis of detected and undetected anomalies 
 

A7 Pirita Pyykkonen and Matthew W. Crocker - Attention to linguistic focus and (changing) visual objects during 
language change detection task 
 

A8 Barbara Hemforth, Yvonne Blumenstock-Farges, and Frédéric Isel - Working Memory and Sentence 
Comprehension in late German-French Bilinguals 
 

A9 Manabu Arai and Reiko Mazuka - Linking syntactic priming with childrenʼs linguistic competence: a visual 
world eye-tracking study 
 

A10 Yap Desmond and Xin Wang - Switch Cost of Input Processing in Balanced and Unbalanced English-
Chinese Bilinguals 
 

A11 Cristina Cacciari and Francesca Pesciarelli - Motor activation is preserved in literal but not in metaphorical 
motion sentences: a time course effect? 
 

A12 Dermot Lynott and Louise Connell - Haptic and proprioceptive stimulation affects object size judgements 
 

A13 Susana Ruiz Fernández, Irmgard Rebele, Verena Eikmeier, Claudia Maienborn and Rolf Ulrich - With the 
past behind and the future ahead: Back-to-front representation of past and future sentences 
 

A14 Kenny Smith and Elizabeth Wonnacott - Elimination of unpredictable linguistic variation through iterated 
learning 
 

A15 Hila Katz and John Trueswell - Childrenʼs understanding of discourse factors constraining the selection of 
referential expressions 
 

A16 Judith Koehne and Matthew W. Crocker - Statistics and Language-World Knowledge Interact in Foreign-
Language Word Learning 
 

A17 John Williams and Balazs Aczel - Using eye movement tracking to study implicit learning of form-meaning 
connections in natural language 
 

A18 Albertyna Paciorek and John N. Williams - Semantic Implicit Learning 
 

A19 Kirsten Abbot-Smith and Ludovica Serratrice - Universal processing biases versus cue cost and competition 
in how Italian children learn to understand transitive sentences 
 

A20 Caroline Rowland and Claire Noble - Competing cues in the acquisition of thematic roles: New evidence from 
the dative in English and Welsh 
 

A21 Ben Ambridge, Julian M Pine and Caroline F Rowland - Semantic fit and the retreat from overgeneralization 
 

A22 Matthew Haigh, Andrew Stewart, and Louise Connell - A psycholinguistic perspective on the processing of 
conditionals. 
 

A23 Derya Çokal-Karadaş, Patrick Sturt, ükriye Ruhi and Fernanda Ferreira - ʻThis and Thatʼ: Deixis in Written 
Discourse 
 

A24 Patrizia Tabossi, Evelyn Ferstl and Guido Barchiesi - Processing idiomatic expression in the passive form 
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A25 Arielle Borovsky and Jeff Elman - A comparison of the time course of combinatory sentence processing in 
children and adults. 
 

A26 Duygu Özge, Theodoros Marinis and Deniz Zeyrek - A Conflict between Filler-Gap Accounts and Incremental 
Processing: Evidence from Production and Parsing of Relative Clauses (RCs) in a Head-Final Language 
 

A27 Irina Sekerina and Antje Sauermann - Path of Acquisition of the Quantifier "Every" in Russian 
 

A28 Dietmar Roehm, Antonella Sorace and Ina Bornkessel-Schlesewsky - Processing flexible syntax–semantics 
mappings: A neurophysiological dissociation between item- and subject-based indeterminacy 
 

A29 Kevin Autry and William Levine - The time course of presupposition processing as revealed by negation 
 

A30 Joshua Hartshorne and Jesse Snedeker - Pronoun resolution, cue frequency, and cue reliability 
 

A31 Jacolien van Rij, Hedderik van Rijn and Petra Hendriks - A computational model of the acquisition of referring 
subjects in discourse 
 

A32 Ye Tian, Richard Breheny and Heather Ferguson - Why We Simulate Negated Information: A Dynamic Story 
 

A33 Joost Rommers, Falk Huettig and Antje S. Meyer - The activation of visual representations during language 
comprehension: task-dependency and individual differences 
 

A34 David Vinson, Stavroula Kousta, Mark Andrews, Elena Del Campo and Gabriella Vigliocco - Representing 
abstract word meanings: Why emotion matters 
 

A35 Lisa Irmen and Pirita Pyykkönen - Stereotypical referents and differences in recovery processes of (wrong) 
inferences 
 

A36 Jona Sassenhagen, Zarina Molochieva, Balthasar Bickel and Ina Bornkessel-Schlesewsky - Semantic and 
syntactic influences on argument interpretation in Chechen: An electrophysiological investigation 
 

A37 Juhani Järvikivi, Pirita Pyykkönen, Sarah Schimke, Barbara Hemforth and Saveria Colonna - Focusing 
prominent and non-prominent entities: Pronoun resolution in 4-year-old children and adults 
 

A38 Catherine Davies and Napoleon Katsos - Listeners observe both Gricean maxims of Quantity 
 

A39 Filip Smolík - Imageability and inflections: children acquire inflected forms of highly imageable words earlier 
A40 Danijela Trenkic, Jelena Mirkovic and Gerry Altmann - Second language articles in comprehension: the case 

of Mandarin learners of English 
 

A41 Alice Doherty, Kathy Conklin, Walter van Heuven and Jonathan Grainger - When “he” becomes inanimate. 
Activation of grammatical gender information during English pronoun processing by French-English bilinguals 
 

A42 Taoli Zhang, Walter J. B. van Heuven and Kathy Conklin - Unconscious translation and morphological 
decomposition in Chinese-English bilinguals 

A43 Anne Pier Salverda and Gerry Altmann - Objects referred to by spoken language capture attention in a visual 
discrimination task 
 

A44 Helene Kreysa and Pia Knoeferle - Facilitated sentence comprehension through speaker gaze: Reference 
resolution and thematic role assignment 
 

A45 Judith Degen and Michael K. Tanenhaus - Differences in scalar implicature processing for semantic versus 
pragmatic responders - evidence from the visual-world paradigm 
 

A46 Anouschka Foltz and Shari Speer - Effects of pitch accent, boundary tone, and lexical information on 
reference resolution 

A47 Ayse Betul Toplu and Deniz Zeyrek - Linguistic expression and non-linguistic representation of motion 
events: An experimental study on Turkish and English 

A48 Elsi Kaiser - Taking action: Investigating the representation of causality 

A49 Edmundo Kronmüller, Ira Noveck, Mohamed Krarzia and Charafeddine Rawan - A perspective-free 
pragmatic interpretation of negation 

A50 Gitte Joergensen and Gerry Altmann - Anticipating moved objects: Event-plausibility and context dependence 
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Poster Session B 1-50 
 
Tuesday 7th September 12.10-14.40 
 
B1 Noriko Hoshino and Guillaume Thierry - Do Spanish-English bilinguals have their fingers in two pies--or 

rather their feet? An electrophysiological investigation of semantic access in bilinguals 

B2 Eva Reinisch, Alexandra Jesse and Lynne C. Nygaard - Tone of voice helps learning the meaning of novel 
adjectives 

B3 Emma Marsden, John Williams and Xierong Liu - Is morphology primed when learning a novel language? 

B4 Sukru Baris Demiral and Fernanda Ferreira - Effect of garden-path on semantic processing: Individual 
differences and the modulation of the N400 effect 

B5 Bernadet Jager and Alexandra A. Cleland - Polysemy advantage and disadvantage disappear with semantic 
decision task 

B6 Francesca Foppolo and Francesca Panzeri - How absolute are Absolute Gradable Adjectives? 

B7 Filip Smolik - Inflectional Suffix Priming in Czech Verbs and Nouns 

B8 Katharina Spalek - Pun appreciation and homonym disambiguation 

B9 Eiling Yee, Sarah Ahmed and Sharon Thompson-Schill - Colorful green ideas prime furiously: Objects that 
share a typical color have overlapping representations 

B10 Pirita Pyykkonen and Juhani Jarvikivi - Adults and children differ in their reliance on visual presence in 
reference assignment 

B11 Mikel Santesteban, Martin Pickering, Holly Branigan and Itziar Laka - Exploring the influence of thematic role 
and case marking in structural priming: A Basque study. 

B12 Anna Siyanova, Kathy Conklin, Walter van Heuven and Edith Kaan - On the Processing of Familiar Phrases: 
Evidence from Electrophysiology 

B13 Zhenguang Cai, Martin Pickering and Patrick Sturt - Processing verb-phrase ellipsis in Chinese: Evidence 
against syntactic reconstruction 

B14 Matthew J. Traxler, Megan Zirnstein and Kristen M. Tooley - Determinate Parsing of Relative Clauses: 
Evidence from Eye-Tracking 

B15 A functional role for the motor system in language understanding: Evidence from RTMS - Roel Willems, 
Ludovica Labruna, Mark D'Esposito, Richard Ivry (UC Berkeley), & Daniel Casasanto (MPI for 
Psycholingusitics, Donders Institute for Brain, Cognition & Behaviour, The New School for Social Research) 

B16 Lars Meyer, Jonas Obleser and Angela D. Friederici - Distinct Brain-Electric Signatures for Order and 
Distance in Sentence Processing 

B17 Sandra Pappert and Thomas Pechmann - Anti-locality in German single vs. double object structures: 
Evidence from the Maze paradigm 

B18 Paul Engelhardt, Şükrü Barış Demiral and Fernanda Ferreira - Over-Specified Referential Expressions 
Impair Comprehension: An ERP Study 

B19 Daniel Freudenthal, Julian Pine and Fernand Gobet - A unified account of subject omission, the association 
with finiteness and the Verb Phrase length effect. 

B20 Sibylle Mohr, Nienke Hoogenboom and Simon Garrod - Frontal-midline theta activity reflects conflict control 
in auditory garden-path recovery 

B21 Anna Weighall and Gerry Altmann - Explaining sentence complexity effects in children: Similarity-
interference and the role of animacy in spoken sentence comprehension. 

B22 Akira Omaki, Ellen Lau, Imogen Davidson White and Colin Phillips - Hyper-active gap filling: Verb-
independent object gap creation in English filler-gap dependency processing 

B23 Carrie Jackson, Mary Grantham O'Brien and Christine E. Gardner - Prosodic cues to syntactic 
disambiguation in second language German 

B24 Jason Gullifer, Judith Kroll and Paola Dussias - Can bilinguals exploit language-specific syntax to modulate 
cross-language lexical activity? 

B25 Sarah Dolscheid, Shakila Shayan, Ozge Ozturk, Asifa Majid and Daniel Casasanto - Language shapes 
mental representations of musical pitch: Implications for metaphorical language processing 
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B26 Saskia Beerts, Maaike Loncke, Timothy Desmet and Robert J. Hartsuiker - Syntactic priming within and 
between languages: Evidence for a shared syntax in trilinguals 

B27 Hamutal Kreiner, Simon Garrod and Patrick Sturt - Different time-course for grammatical and conceptual 
processes involved in resolving number agreement 

B28 Marisa Ferrara Boston - Memory activation and interference model syntactic locality gradience differently 

B29 Jennifer E. Arnold and Kellen Carpenter - Disfluency modulates pause effects on the parsing of, uh, 
sentences, with ambiguities 

B30 Nayoung Kwon and Patrick Sturt - Active Gap Strategy in a cataphoric dependency: evidence from an eye-
tracking study 

B31 Renê Forster, Letícia Maria Sicuro Corrêa, Marina Rosa Ana Augusto and Érica dos Santos Rodrigues - On 
the integration of contextual and background information in the processing of restrictive object relative 
clauses 

B32 Katja Suckow and Roger Van Gompel - Similarity-based interference is a late effect in sentence processing 

B33 Barbara Hemforth, Juan Segui, Pierre Hallé, Véronique Pécheux, Audrey Cordière and Henri Cohen - When 
embedding is easier than right branching 

B34 Mahayana Cristina Godoy, Edson Françozo and Juliano Bellinazzi Nequirito - Conceptual anaphora 
resolution: a case of predictability in language processing 

B35 Julie Franck and Luigi Rizzi - Interference in subject-verb agreement: New evidence for the role of traces 

B36 Gozde Bahadir and Annette Hohenberger - Degrees of Nominalization in Turkish: A Comprehension-to-
Production Priming Study 

B37 Duygu Özge and Theodoros Marinis - Predictive processing in children acquiring a head-final language: 
Evidence from Turkish Relative Clauses 

B38 Scott Fraundorf and Duane Watson - Who cares about prosody?: Predicting individual differences in 
sensitivity to pitch accent in online reference resolution 

B39 Meredith Brown, Anne Pier Salverda, Laura Dilley and Michael Tanenhaus - Distal prosody influences 
lexical interpretation in on-line sentence processing 

B40 Markus Bader and Jana Häussler - Graded Grammaticality in Language Performance 

B41 Stanislava Antonijevic - Inhibitory and facilitatory effects of syntactic characteristics in processing of single 
verbs 

B42 Eleonora Rossi, Paola E. Dussias and Judith F. Kroll - Skilled sentence processing in a second language: 
The limits are not in access to the morpho-syntax but in the ability to generate alternative structures 

B43 Veronica Whitford and Debra Titone - Frequency Effects in First and Second Language Paragraph Reading 
are Modulated by Second Language Experience: Evidence from Eye Movement Recordings 

B44 Vera Heyer and Holger Hopp - Text Messages: Processing Unnatural Words in Natural Contexts 

B45 Davide Crepaldi, Kathy Rastle and Colin Davis - Seeing Stems Everywhere and Being Blind to Affixes: 
Positional Constraints on Morpheme Identification 

B46 Ruth Filik and Hartmut Leuthold - The activation of character-based expectations in text comprehension: 
Evidence from eye movements and ERPs. 

B47 Kyle Jasmin and Daniel Casasanto - Stereo-Typing: How the QWERTY keyboard shapes the mental 
lexicon. 

B48 Manon Jones, Holly Branigan and Sandie Cleland - Reading aloud can be ʻautomaticʼ: Skilled readers 
require minimal central attention 

B49 Chiara Cantiani, Claudia Männel, Beate Sabisch, Maria Luisa Lorusso, Maria Teresa Guasti and Angela D. 
Friederici - Characterizing the morphosyntactic processing deficit and its relationship to phonology in 
developmental Dyslexia 

B50 Sybrine Bultena, Ton Dijkstra and Janet G. van Hell - Noun and verb cognate facilitation in word and 
sentence context 
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Poster Session C 1-50 
 
Wednesday 8th September 12.10-14.40 
 

C1 Linda Mortensen and Antje S. Meyer - Naming associated objects: Evidence for parallel processing 

C2 Jörg D. Jescheniak, Andreas Mädebach, Frank Oppermann, Ansgar Hantsch and Christian Curda - 
Semantic interference in a delayed naming task: Where is it? 

C3 Svetlana Gorokhova - The effect of semantic context on lexical retrieval: A corpus-based analysis of speech 
errors 

C4 Mikel Santesteban, Alice Foucart, Martin Pickering, and Holly Branigan - Is selection of possessive 
pronouns/adjectives in L2 affected by L1 syntax? 

C5 Tuan Lam, Sarah Brown-Schmidt and Duane Watson - Speaker external and internal pressures on 
commonality assessment and audience design processes 

C6 Albert Gatt, Emiel Krahmer and Martijn Goudbeek - A new computational model of alignment and 
overspecification in reference 

C7 Jorrig Vogels, Emiel Krahmer and Fons Maes - The effect of visual salience on the production of referring 
expressions 

C8 Arash Eshghi, Partick G. T. Healey, Matthew Purver, Christine Howes, Eleni Gregoromichelaki and Ruth 
Kempson - Incremental Turn Processing in Dialogue 

C9 Patrick Healey, Matthew Purver and Christine Howes - Structural Divergence in Dialogue 

C10 David Kelly and Courtenay Norbury - EyeSay! Language production in developmental disorders 

C11 Hannele Nicholson and Kathleen Eberhard - Disfluency Function and Gaze Aversion in Narrative Dialogue 

C12 Elisah Dhooge and Rob Hartsuiker - Specifying the response exclusion hypothesis: The role of the verbal 
self-monitor 

C13 Sebastien Van Laere and Robert Hartsuiker - A investigation of the lexical boost effect: retrieval cue or 
residual activation? 

C14 Debora Leoncini, Claudio Mulatti, Francesca Peressotti and Remo Job - Does the Visual Similarity modulate 
the magnitude of the Semantic Interference Effect? A picture-picture interference study. 

C15 Agnieszka Konopka and Antje Meyer - Looking ahead: Variability in planning scope for complex noun 
phrases--evidence from eye-tracking 

C16 Jill Warker - The Time Course for Learning Phonotactic Constraints from Production 

C17 Bram Vandekerckhove, Walter Daelemans and Dominiek Sandra - Impaired knowledge of adjective order 
constraints as overeager abstraction 

C18 Daniel Casasanto and Kyle Jasmin - Good and Bad in the Hands of Politicians: Spontaneous gestures 
during positive and negative speech 

C19 Inbal Arnon and Sam Miller - More than words: phonetic duration is reduced in more frequent chunks 

C20 Jeroen Geertzen, Billi Randall, Caroline Williams, Meredith Shafto and Lorraine Tyler - Age-related effects of 
syntactic complexity in spontaneous speech production 

C21 Robert Fiorentino, Yuka Naito-Billen and Utako Minai - Masked Priming and Morphological Productivity: 
Evidence from Japanese De-Adjectival Nominalization 

C22 Lindsay K. Butler and T. Florian Jaeger - Notional and syntactic agreement effects in Yucatec Maya 

C23 Sarah Bernolet, Simona Collina and Robert Hartsuiker - The persistence of syntactic priming and the lexical 
boost: New findings 

C24 Andriy Myachykov, Dominic Thompson, Simon Garrod and Christoph Scheepers - Perceptual priming and 
structural selection in sentence production 

C25 Tadahisa Kondo and Hiroko Yamashita - Same Human Nature, Different Linguistic Manifestations: 
Accessibility and Length-based Phrase-order Tendencies 

C26 Michael Wagner and Aron Hirsch - Syntactic Differences in the Reliability of Prosodic Disambiguation 
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C27 Matthew Hall, Rachel Mayberry and Victor Ferreira - Argument order in pantomime: Consistency fails when 
it's needed most 

C28 Andreas Mädebach, Jörg D. Jescheniak, Frank Oppermann and Herbert Schriefers - Ease of processing 
constrains the activation flow in the conceptual-lexical system during speech planning 

C29 Haydee Carrasco and Cheryl Frenck-Mestre - Neural changes associated with grammatical gender 
acquisition in an L2 

C30 Angelika Becker and Claudia Friedrich - 6-month-olds show neuronal phonological priming 

C31 Pierre Gagnepain, Richard Henson and Matthew Davis - Learning and Consolidation have Different Effects 
on the Time-course of Novel Word Recognition: an MEG study 

C32 Shane Lindsay, Meghan Clayards, Silvia Gennari and Gareth Gaskell - Plasticity of phoneme categories in 
speech perception and production 

C33 Magali Boureux and Lucia Colombo - Enhanced Perception of Musical Pitch in Chinese Speakers 

C34 Delphine Dahan and Daniel Mirman - Time pressure modulates the influence of lexical frequency on word 
recognition 

C35 Audrey Bürki, Isabelle Racine and Elsa Spinelli - On the roles of canonicity, exposure frequency and context 
in the recognition of phonological variants 

C36 Natalie Snoeren and Angel Nevado - A Bayesian Analysis of Assimilation Perception during Novel Word 
Learning 

C37 Esther Hanssen, Arina Banga, Anneke Neijt and Robert Schreuder - Why there are more bananas in 
bananenboom than in banaanboom 

C38 Nattalia Paterson and Matthew Goldrick - Neighborhood Effects in Cross-Linguistic Phonetic Processing 

C39 Karen Aicher, Beverly Collisson, Dana Arthur and Jay Rueckl - Influences of wordlikeness and learning 
context in novel word learning 

C40 Claudia K. Friedrich, Axel Wingerath and Ulrike Schild - Independent word recognition routes for segments 
and suprasegments: Evidence from unimodal auditory word fragment priming 

C41 Outi Veivo and Juhani Järvikivi - Rapid intra- and interlingual effects of orthography in L2 spoken word 
recognition 

C42 Simone Sulpizio, Francesco Vespignani and Andrew Nevins - Experimental evidence for binary feet in Italian 
lexical stress 

C43 Lucy Kyoungsook Kim and Elsi Kaiser - Non-native encoding of phonemic contrasts in visual word 
recognition 

C44 Marijt J. Witteman, Andrea Weber and James M. McQueen - The influence of short- and long-term 
experience on recognizing German-accented Dutch 

C45 Barry Devereux, Kirsten Taylor, Billi Randall, Michael Ford and Lorraine Tyler - The role of conceptual 
structure variables in spoken word recognition 

C46 Sudha Arunachalam, Emily Escovar, Melissa Hansen and Sandra Waxman - Learning and parsing novel 
verbs: Evidence from 21-month-olds 

C47 Taoli Zhang, Walter J. B. van Heuven and Kathy Conklin - Unconscious translation and character 
decomposition in Chinese-English bilinguals 

C48 Alice Doherty, Kathy Conklin, Walter van Heuven and Jonathan Grainger - Gender cues versus Sentence 
structure: Interacting constraints in the resolution of French Pronouns 
 

C49 Ana Petrova and Gareth Gaskell - Consistency effects in visual word recognition: the influence of task 
difficulty 

C50 Lynne G. Duncan and Elaine Gray - A developmental study of morphological priming in visual word 
recognition 
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ON THE ORIGIN OF ISLANDS 
 

Masaya Yoshida (Northwestern University), Nina Kazanina (University of Bristol), Leticia  
Pablos (Leiden University) and Patrick Sturt (University of Edinburgh) 

m-yoshida@northwestern.edu 
  
Island constraints have generated considerable controversy ([1,2,3]). One point of contention is whether 
islands result from extra-linguistic constraints on cognitive processes (e.g., Working Memory 
capacity[WM]) or from domain-specific linguistic knowledge. We investigate whether islands can be 
reduced to processing considerations, by examining processing of cataphoric dependencies.  
 
Wh-filler-gap dependencies are processed using an Active Search Mechanism [4,5] which is sensitive 
to islands [6,7,8]. Recent studies argue that islands, which have been long considered a grammatical 
phenomenon [9,10], in fact result from WM limitations and that island effects depend on the nature of 
materials intervening between the dependency members (e.g., referentiality:[11]). In this view, island 
configurations (e.g., relative clauses, (1)) cause an unbearable WM load during processing of a wh-
dependency.  
 
Recent studies have demonstrated that an Active Search is also deployed when the parser builds a 
cataphoric dependency [12,13]: an active search for an antecedent is launched upon encountering a 
pronoun. Given that (i) the parser employs an Active Search mechanism for the processing of both wh- 
and cataphoric dependencies, and (ii) the long-distance dependency formation is sensitive to the WM 
load, it is expected that islands should be similarly problematic for cataphoric dependencies. Taking 
advantages of the Gender Mismatch Paradigm [12,13], a moving-window experiment (n=72) examined 
whether the parser respects a relative clause island when forming a cataphoric dependency, testing the 
sentences in (2). Case (Genitive vs. Nominative) and Gender (Match vs. Mismatch) of the pronoun 
were manipulated as independent factors. Given that cataphoric dependency formation gives rise to the 
Gender Mismatch penalty, we expect no reading-time difference at Meryl in (2a) vs. (2b), if the relative 
clause island blocks the dependency between the pronoun her/his and its potential antecedent Meryl. 
Conversely, if cataphora formation is insensitive to islands, longer RTs are expected at Meryl in (2b) 
relative to (2a) due to gender mismatch. We compared (2a/b) with (2c/d) in which Meryl was an 
inaccessible antecedent due to Binding Principle C. If Principle C is respected by the parser [13], we 
expect no RT differences at Meryl in (2c) vs. (2d). Twelve English speakers judged all experimental 
conditions as equally acceptable on a 1-to-5 scale (Fs<1).  
 
At the critical NP Meryl there was a significant main effect of CASE (Genitive/Nominative, t=2.93, 
p<.001) and GENDER (Match/Mismatch, t=2.53, p<.001). Critically, the interaction CASE×GENDER 
(t=2.23, p<.05) was significant, and RTs were higher in (2b) than (2a), but (2c) and (2d) did not differ. 
Our findings suggest that the parser considers a cataphoric dependency in (2a/b) but not in (2c/d), i.e., 
when building a cataphoric dependency the parser disregards the relative clause island and yet abides 
by Principle C. Thus, there appear to be idiosyncratic constraints for different types of long-distance 
dependencies which cannot be pooled together using solely processing considerations.  
  
(1) *Who did the manager reveal that [Island the studio that notified __ about the film] was bankrupt.  
(2) a/b. Her/His manager ... c/d. She/He .....  
revealed that [Island the studio that notified Meryl about the film] was bankrupt, but a/b/d. Jack / c. Joan 
was uninterested.  
  
  
Kluender, 2001, [2] Hawkins, 2000, [3] Hossmeister & Sag, 2010, [4] Frazier & Clifton, 1989, [5] Stowe 1986,  
Traxler & Pickering, 1996 [7] McElree & Griffith, 1998 [8] Phillips, 2006 [9] Ross, 1967 [10] Chomsky, 1981  
Warren & Gibson 2002, [12] Van Gompel & Liversedge, 2003 [13] Kazanina et al, 2008 
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Fig 1. Simulated looks for “The 
boy will eat the white cake.” 

Fig 2. Looks to item in Exp. 1. 

EYE MOVEMENTS REVEAL LOCAL COHERENCES IN ANTICIPATORY VISUAL 
WORLD CONTEXTS 

Anuenue Kukona, James S. Magnuson, & Whitney Tabor (Univ. of Connecticut & Haskins 
Labs) 

anuenue.kukona@uconn.edu 
 
Listeners anticipate upcoming referents (e.g., looking to edible items in the visual world paradigm 
[VWP] on hearing “The boy will eat...”) [2,5], supporting theoretical claims that listeners use global 
information to form rational predictions [5]. However, language processing appears simultaneously to 
be “non-rational,” given evidence for competition from “locally coherent” structures that conflict with 
larger scale constraints (e.g., the underlined phrase competes with the sentence level structure in, "the 
coach smiled at the player tossed the Frisbee" [8]). Such effects occur at all levels: listeners activate 
rhyme competitors of words despite onset mismatches [1]; listeners activate multiple senses of 
ambiguous words, despite biasing contexts [7,10]; and readers are disrupted by locally coherent word 

strings, despite their global ungrammaticality [4,8]. 
Self-organized sentence processing [9] provides a concrete 
computational mechanism that predicts simultaneous anticipatory and 
local coherence effects. In self-organization, formation of large-scale 
structure is inherently bottom-up: small elements combine to form 
increasingly larger structures. Anticipation occurs because large-scale 
structures project forward (e.g., verbs activate phrasal structures 
specifying features of upcoming arguments). However, even as large-
scale structure coalesces, new, coherent bottom-up structure can 
contradict top-down constraints, because there is no global coherence 
enforcement. 
 

An alternative proposal [6] claims that some demonstrations of local 
coherence [8] reflect a shift in global structure from a weak, dispreferred 
interpretation to a preferred, frequent interpretation in which some input 
is reinterpreted. To distinguish between these proposals, we tested for 
local coherences in highly constraining VWP contexts, with highly 
regular SVO constructions with strongly preferred global structure. 
 Methods: In Experiment 1 (n=20), listeners heard 16 sentences 
like, “The boy will eat the white cake,” while viewing object sets like 
white cake, brown cake, white car, and brown car. In Experiment 2 
(n=20), we replaced items like brown car with unrelated distractors 
(e.g., pink train). 
 Simulation: We implemented a simple recurrent network [3] 
model of the VWP, with word inputs, visual object outputs, and learned 

language-to-visual connections. We added recurrence and lateral inhibition to output nodes to 
approximate dynamics of a larger scale self-organizing network. 
 Predictions: On hearing “white,” listeners have global information that the direct object is edible 
and white, consistent with white cake. However, “white” is also locally consistent with white car (but not 
globally – cars are inedible). Self-organization predicts greatest fixation to the globally consistent white 
cake, but also more fixation to the locally consistent white car than to brown car. Given our highly 
constraining, highly regular constructions, top-down dominant approaches [5,6] predict anticipatory 
looks to white cake only. 
 Results: During “white” (taking into account a 200-msec mean saccade lag) listeners looked to 
white cake most, consistent with global constraints. However, listeners also looked reliably more to 
white car than to brown car (Experiment 1) or pink train (Experiment 2), consistent with local, bottom-up 
constraints and our simulation. 
 Conclusions: Contrary to claims that only globally consistent structure is computed [5,6], here 
we find new support for local coherences even given clearly preferred global structure, providing a 
strong challenge to reinterpretation-based approaches [6]. 
 

[1] Allopenna et al. (1998). JML. 
[2] Altmann & Kamide (1999). Cog. 
[3] Elman (1990). Cog Sci. 
[4] Konieczny et al. (2009). Proc of  

     Cog Sci Soc. 
[5] Levy (2008). Cog. 
[6] Levy et al. (2009). PNAS. 
[7] Swinney (1979). JVLVB. 

[8] Tabor et al. (2004). JML. 
[9] Tabor & Hutchins (2004). JEP: 
     LMC. 
[10] Tanenhaus et al. (1979). JVLVB. 
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STRUCTURAL PARALLELISM AIDS ELLIPSIS AND ANAPHORA RESOLUTION: 
EVIDENCE FROM EYE MOVEMENTS TO SEMANTIC AND PHONOLOGICAL 

NEIGHBORS 
Neal Snider and Jeffey Runner (University of Rochester) 

nsnider@bcs.rochester.edu 
 
Anaphors (Arnold et al., 2000) and ellipsis constructions (Shapiro et al., 2003) cause reactivation of 
their antecedents. However, different types of anaphora and ellipsis constructions predict different types 
of parallelism with their antecedent. VP ellipsis (1) requires structural parallelism with the antecedent 
structure (Arregui et al., 2006; Merchant, 2010), so reactivation of the semantics AND form of the 
antecedent nominal is expected. On the other hand, VP ("do-it") anaphors (2) only require a similar 
event in their antecedent (Tanenhaus & Carlson, 1990), so the nominal referents involved should 
activate only the semantics of the antecedent.  In two experiments, we show that both the semantic and 
phonological neighbors of antecedent words were reactivated during processing of VP ellipsis, as 
evidenced by eye movements, but only semantic neighbors were reactivated with VP anaphora.  We 
also demonstrate a more statistically appropriate way of analyzing eye tracking data, by modeling state 
and temporal dependencies in eye movements using regression.  

 
We monitored participants' eye movements (Exp1: 21 participants, 24 items; Exp2: 29, 20) to four 
pictures on screen (from Yee & Sedivy, 2006) as they listened to one of four ellipsis, anaphora (do-it 
and pronoun), or control sentences ((1)-(4)) . The Target picture was the object of the antecedent 
clause, the Related was semantically related (Exp1) or a phonological cohort (Exp2) of the target, and 
the others were distractors.  Participants clicked on a fixation cross on a blank screen between the 
antecedent and second clauses. Using mixed logistic regression, we model how the likelihood of 
fixation varies over time, controlling for state dependencies on the previous sample (Frank et al., 2008), 
during a 450ms window starting 150ms after the offset of the verb. Effects of the intercept (predictive 
eye movements at the beginning of the analysis region) and the slope of eye movements (effects after 
the ellipsis or anaphor) were analyzed, as well as their interaction with the conditions. Eye movements 
to Target and Related after hearing the antecedent object replicated previous results from the literature 
(Huettig & Altmann, 2005; Allopenna et al., 1998). 

Results 
Exp1: significantly more predictive eye movements in the second clause to the Target and semantically 
Related in the Ellipsis condition (T: p<<0.001, R:p<.05), and the Do-it condition (T:p<0.1,R:p<0.05); no 
significant interaction between the conditions and time: looks to the Target did not significantly change 
over time for any condition relative to the Intransitive and Pronominal baselines.  
 
Exp2: eye movements significantly increased over time to the Target in the Do-it (p<0.05), and pronoun 
(p<0.001) conditions, and marginally in the Ellipsis condition (p<0.1); significantly increasing eye 
movements to the phonologically Related ONLY in the Ellipsis condition (p<0.05); no predictive eye 
movements.  
 
Antecedent nominals and their semantic neighbors were reactivated in VP ellipsis and anaphora 
constructions, but phonological neighbors were reactivated only in ellipsis.  This is contrary to the 
predictions of theories claiming only semantic parallelism in ellipsis structures (Dalrymple et al., 1991; 
Hardt, 1993), and indicates some structural parallelism is required.  

 

Examples:  
The security guard opened the lock, (Antecedent) and the night watchman ...  
(1) did, too. (Ellipsis)  
(2) did it, too. (Do-it)  
(3) dropped it. (Pronoun)  
(4) slept. (Intransitive control)
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IMPROVING GARDEN-PATH RECOVERY THROUGH COGNITIVE CONTROL 
TRAINING 

Erika Hussey, Susan Teubner-Rhodes, Michael F. Bunting, Michael R. Dougherty, Jared M. 
Novick (University of Maryland) 

jnovick1@umd.edu 
 

Recent psycholinguistic research demonstrates the importance of general cognitive control abilities for 
syntactic ambiguity resolution, namely when individuals must adjust sentence interpretations as new 
evidence conflicts with initial parsing commitments [1]. For example, patients with damage to left 
prefrontal cortex (PFC) and young children exhibit difficulty resolving interference during non-syntactic 
cognitive control tasks [2,3], and eye-gaze-during-listening research shows that both groups fail to 
revise early parsing decisions [4,5]. We explore if enhancing cognitive control through training on non-
syntactic cognitive control tasks improves garden-path recovery in healthy adults. We find that training 
mitigates ambiguity effects and that individual training gains predict oneʼs degree of garden-path 
recovery improvement. 

We designed a 20-hour training regimen to boost cognitive control functions, considering findings 
showing that training improves performance on trained task(s), and that gains transfer to untrained 
cognitive control measures [6,7]. We developed a suite of performance-adaptive training tasks including 
working memory tasks targeting interference resolution [7]. Difficulty increased for each task as 
participantsʼ performance improved. Importantly, training did not involve practicing syntactic ambiguity 
resolution. 

Forty-six adults were assigned to training or no-contact control groups and completed pre/post 
assessments (Assessments 1 and 2), including a reading task using the reflexive/transitive ambiguity 
(“While Anna dressed the baby cried loudly”) and unambiguous baselines (“The baby cried loudly while 
Anna dressed”). Eye-movements were recorded. Comprehension questions probing for full reanalysis 
were presented (“Did Anna dress herself?”), where incorrect “no” responses gauged misinterpretation 
[8]. 

Assessment-1 revealed a 31% ambiguity effect for errors (Ambiguous minus Unambiguous) and no 
group differences (p>.6). At Assessment-2, traineesʼ accuracy improved (17% errors; p<.05) whereas 
controlsʼ did not (27% errors; p>.1). Interestingly, ambiguity effects at Assessment-1 correlated with 
Assessment-2 ambiguity effects for controls (r=.47; p<.05) but crucially not trainees (r=.22; p>.3). This 
pattern suggests a stable ambiguity resolution ability, which may be modulated by changes in cognitive 
control processes via training. 

Differences in eye-movement patterns also emerged, reflecting training-related changes in real-time 
reanalysis: upon encountering disambiguating evidence (“cried”), trainees but not controls spent less 
time at Assessment-2 rereading earlier regions versus Assessment-1. No differences were observed for 
unambiguous items, suggesting that training may have selectively reduced processing difficulty related 
to discovering new evidence in conflict with early parsing decisions, i.e. situations requiring controlled 
revision. 

Finally, individual gains on the training tasks correlated with oneʼs garden-path recovery improvement: 
performance at participantsʼ first training session did not predict ambiguity effects at either Assessment 
(ps>.2), but better performance at the final training session predicted smaller Assessment-2 ambiguity 
effects (r=-.49; p<.05). 

We ascribe individualsʼ improved sentence reinterpretation abilities to domain-general benefits of 
cognitive control training. Future neuroimaging work should examine training-induced changes in PFC 
regions common to syntactic and non-syntactic cognitive control functions [9], to isolate the type of 
cognitive control being trained. 

 
[1] Novick, Trueswell, & Thompson-Schill (2005), Cognitive, Affective, & Behavioral Neuroscience; [2] Hamilton & 
Martin (2005), Cognitive, Affective, & Behavioral Neuroscience; [3] Diamond & Taylor (1996), Developmental 
Psychobiology; [4] Novick, Kan, Trueswell, & Thompson-Schill (2009), Cognitive Neuropsychology; [5] Trueswell, 
Sekerina, Hill, & Logrip (1999), Cognition; [6] Jaeggi, Buschkuehl, Jonides, & Perrig (2008), PNAS; [7] Persson & 
Reuter-Lorenz (2008), Psychological Science; [8] Christianson, Williams, Zacks, & Ferreira (2006), Discourse 
Processes; [9] January, Trueswell, & Thompson-Schill (2009), Journal of Cognitive Neuroscience.
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ERP EVIDENCE FOR EARLY EQUIVALENT MASKED PRIMING FOR REGULAR 
AND IRREGULAR MORPHOLOGY 
Joanna Morris (Hampshire College), Linnaea Stockall (Queen Mary, University of London) 
joanna.morris@hampshire.edu 
 
We present behavioral and electrophysiological data from an experiment comparing irregular and 
regular past tense masked priming showing that at early stages of processing, regular and irregular 
priming effects are equivalent, but orthographic overlap is not associated with a priming advantage, 
while at later stages a priming asymmetry emerges with greater priming for regular forms.  These 
results are partly consistent with the results of Crepaldi, Rastle, Coltheart and Nickels (2010), who find 
that in a masked-priming paradigm, irregularly-inflected forms prime their present tense correlates 
(sold~sell), but pseudo-inflected forms do not (bold~bell).  They propose a processing model in which 
initial morpho-orthographic decomposition is followed by activation of an orthographic word and then by 
a lemma or lexical entry which has semantic and lexical-syntactic properties.  

In this model, ʻsoldʼ and ʻsellʼ share only a lemma form, but regular allomorphs, such as walked/walk , 
share units at both the morpho-orthographic and the lemma level. Regularly inflected primes are 
therefore predicted to facilitate their stem targets to a significantly greater degree than irregulars since 
they activate two, rather than one shared unit. 

We find instead that the early priming effects are equivalent and that reaction time differences between 
the two kinds of inflection are due to post lexical processing.  

Twenty participants saw 120 irregular and 120 regular verb stems, preceded by either their past tense 
form an orthographic control prime, or an unrelated prime. Primes were preceded by a visual mask and 
presented for 50ms, followed by a 40ms backwards mask, and the target. Evoked electromagnetic 
response components peaking at ~250ms (N250), ~300ms (P300) and ~400ms (N400) were all 
significantly modulated by the priming manipulation. Crucially, N250 and N400 amplitudes to irregular 
and regular targets were significantly, and equally, reduced following morphologically related primes, 
compared to unrelated primes, while orthographically related primes had no effect on either evoked 
response.  
 
Differences between regulars and irregulars only emerge in the P300 component, and in reaction time 
measures, suggesting that the difference is relevant to categorization and lexical decision, but not to 
early, pre-lexical, form based processing. 

These results are not straightforwardly predicted by the model proposed by Crepaldi et al in which 
regularly inflected forms can prime their morphological relatives via both lexeme and lemma level 
representations, while irregularly inflected forms only prime via shared lemmas.  Rather, the N250 and 
N400 results suggest that initial morphological processing mechanisms are as robust and efficient for 
irregulars as they are for regulars, consistent with a single process of early, visual word form based, 
morphological analysis. We therefore propose a modified model that also accounts for the growing body 
of evidence that pseudo-morphological priming (brother~broth) is (often) equivalent to real 
morphological priming (teacher~teach)(see Rastle & Davis, 2008). 

 
 

Crepaldi, D., Rastle, K., Coltheart, M., & Nickels, L. (2010). 'Fell' primes 'fall', but does 'bell' prime 'ball'? Masked 
priming with irregularly-inflected primes. Journal of Memory and Language, 63(1), 83-99. Elsevier Inc. 
Rastle, K., & Davis, M. H. (2008). Morphological decomposition based on the analysis of orthography. Language 
and Cognitive Processes, 23(7/8), 942-971. 
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INTERPRETING MORPHOLOGICALLY COMPLEX WORDS:  EYE-MOVEMENT 
MEASURES OF STRUCTURAL AND SEMANTIC AMBIGUITY 

Linnaea Stockall (Queen Mary, University of London), Alexander Pollatsek (University of 
Massachussetts, Amherst), Denis Drieghe (University of Southampton), Roberto de Almeida 

(Concordia University) 
l.c.stockall@qmul.ac.uk 

 
 

Converging evidence from masked priming lexical decision times (Longtin, Segui & Hallé, 2003; Rastle 
& Davis, 2008) and MEG recordings of single word reading (Solomyak & Marantz, in press) suggests 
that morphological constituent detection is a very early automatic process that precedes the activation 
of stored lexemes.  However, the mechanisms involved in computing the meanings of whole words as a 
function of those morphological constituents have received comparatively little attention. Our two 
experiments use eye-movement measures to investigate morphological constituent assembly and 
interpretation. 

 

Experiment 1 investigates the time course of interpreting structurally and semantically ambiguous target 
words like undressable (un[dressable] = not dressable; undress[able] = able to be undressed). These 
adjectives were embedded in biasing and neutral syntactic contexts as in Table1.  There were 
significant go-past reading time effects on the target word: prior context supporting the un[Xable] 
meaning produced a 68ms cost relative to the neutral condition, whereas prior context supporting the 
[unX]able meaning produced a 32ms benefit (interaction: SE=46, pMCMC<.05).  This pattern indicates 
that the initially preferred structure and meaning is [unX]able and if prior context supports this meaning, 
there is facilitation, whereas if prior context supports the other meaning, there is cost.  When the unX 
constituent had a low surface frequency, the cost in the un[Xable]-bias condition was significantly 
attenuated, suggesting that the initial preference for [unX]able is at least partly driven by lexical factors.   

 

de Almeida and Libben (2005), however, suggest that there may be a default, bottom-up morphological 
parsing mechanism which first strips the initial prefix from the rest of the word (independent of any 
semantic analysis).  Experiment 2 investigated this by comparing structurally and semantically 
ambiguous words with structurally, but not semantically, ambiguous words (e.g., unthinkable can not 
mean ʻable to be unthoughtʼ), and by using hyphenation to explicitly guide parsing in sentences with 
neutral prior context (Exp2). Hyphenation significantly delayed first pass reading times for fully 
ambiguous adjectives by 59ms, but facilitated RTs for semantically unambiguous adjectives by 15ms 
(interaction: SE=14, pMCMC<.02), suggesting that forcing the non-default parse is costly for fully 
ambiguous words, but that preventing the default, but uninterpretable, parse for semantically 
unambiguous words cancels out this cost. 

 

The results of these experiments provide support for an early, form based default morphological parsing 
mechanism that initially builds constituents from left to right, even when the result is not interpretable.  
Semantic factors, whether lexical or contextual, do not affect this initial parsing, but do trigger 
processing delays when they are incompatible with the default parse. 
 
 
Table 1: Sample Materials, Exp 1 

PRIOR CONTEXT  FOLLOWING CONTEXT 
un[Xable] 
A child wanted to put an outfit on her doll. so she left the doll naked. 

Neutral 
A child wanted to play with her new doll. 

 

[unX]able 
A child wanted to take an outfit off her doll. 

The doll was 
undressable, 

so she took the clothing off the doll. 
 
(Exp2) Andrew bought an antique kayak. It had many holes that were {unplugable/unfixable/un-
plugable/un-fixable}, so he donated it to the local museum rather than use it. 
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A NEW MODEL OF MORPHOLOGICAL PROCESSING IN READING USING 
DISCRIMINATIVE LEARNING 

Harald Baayen (University of Alberta), Peter Hendrix (University of Alberta), Marco Marelli 
(University of Milan), Petar Milin (University of Novi Sad), Dusica Filipovic Durdevic (University 

of Novi Sad) 
baayen@ualberta.ca 

 
This paper presents simulation results obtained with a model based on well-established principles of 
discriminative learning (Rescorla & Wagner, 1972, in Black and Prokasy, eds.) in which an orthographic 
layer of unigrams and bigrams is linked to a semantic layer. The present implementation is trained on 
11,172,554 two and three-word phrases from the British National Corpus, comprising 26,441,155 word 
tokens of 24710 monomorphemic words and compounds, derived and inflected words containing these 
monomorphemic words. The model generates simulated processing latencies that correlate significantly 
at the item level with observed latencies as available in the English Lexicon Project, with r values up to 
0.5. 
 

The model correctly reproduces the priming results of Rastle et al. (PBR, 2004), who observed 
significant priming for corner-corn and dealer-deal, but not for brothel-broth. The model also simulates 
well the data of Bergen (Language, 2004) on phonaesthemes (significant priming for glimmer-gleam 
compared to semantic and orthographic control conditions). Furthermore, the model correctly predicts 
shorter processing latencies for words with greater morphological families, irrespective of whether these 
words occur by themselves, or embedded in derived words or compounds. 
The model is also highly sensitive to co-occurrence patterns of words. When applied to Serbian case 
paradigms, the model correctly predicts inhibition from relative entropy. The model similarly predicts an 
inhibitory effect of relative entropy for English prepositional ʼparadigmsʼ, and it turns out that these 
effects are in fact significantly present in the response latencies of English monomorphemic words in 
the English Lexicon Project. Finally, the model also predicts the phrasal frequency effects recently 
observed by Arnon & Schneider (JML, 2010) and Tremblay & Baayen (2010, in Wood, ed.). 
Crucially, the model is extremely sparse in the representations it assumes, which are restricted at the 
orthographic level, to letter unigrams and bigrams, and at the semantic level to the 6767 meanings of 
the monomorphemic (base) words. None of the 17943 complex words, and none of the 11,172,554 
phrases to which the model was exposed during training received their own represenations. 
Nevertheless, the model correctly mimics the familiar type and token frequency effects as well as the 
entropy effects traditionally taken as evidence for lexical representations in the mental lexicon. 
The model is similar in spirit to the triangle model of Seidenberg & Gonnerman (TICS, 2000), but 
currently does not include phonological information. It also differs from the triangle model in its 
implementation. We make use of the equilibrium equations of Danks (J.Math.Psych, 2003) to estimate 
the weights from orthography to meaning, combined with the compound cue theory of Ratcliff & 
McKoon (Psych.Rev. 1988). The result is a mathematical model of morphological processing that 
scales well, is trained on realistic input, and predicts a wide range of observed processing facts. 
We argue that our model shows that current behavioral data can be understood without special 
morphoorthographic parsing operations, without positing representations for (transparent) complex 
words and multiword phrases, and without positing that complex words are organized into paradigms. 
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BAM! BILINGUALISM REVEALS THE ARCHITECTURE AND MECHANISMS FOR 

LANGUAGE PROCESSING 
Judith F. Kroll  (The Pennsylvania State University) 

jfk7@psu.edu 
 
Until recently, research on language and its cognitive interface focused almost exclusively on 
monolingual speakers of a single language. In the past decade, the recognition that more of the worldʼs 
speakers are bilingual than monolingual has led to a dramatic increase in research that assumes 
bilingualism as the norm rather than the exception. This new research investigates the way in which 
bilinguals negotiate the presence of two languages in a single mind and brain. A critical insight is that 
bilingualism provides a tool for examining aspects of the cognitive architecture that are otherwise 
obscured by the skill associated with native language performance. In this talk, I illustrate the ways in 
which bilingualism reveals the architecture and mechanisms for language processing and their neural 
basis.  
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BILINGUALS REVEAL BLOCKING MECHANISMS UNDERLYING TIP-OF-THE-
TONGUE STATES 

Tamar H. Gollan, Victor S. Ferreira, Cynthia Cera (Univ. of CA, San Diego), & Susanna Flett 
(Univ. College, London) 

tgollan@ucsd.edu 
 

Tip-of-the-tongue or TOT states refer to when speakers get stuck retrieving a word they are sure they 
know. Most TOTs are accompanied by retrieval of words which can be related in meaning (e.g., tiara 
and crown), in form (e.g., tiara and tripod), or in both meaning and form (e.g., tiara and trinket). The 
literature on possible blocking effects during TOTs has focused on phonologically related words, and 
has mostly showed that experimentally providing phonologically related words leaves speakers less 
likely to get stuck in a TOT, and more likely to spontaneously resolve TOTs (e.g., James & Burke, 2000; 
Meyer & Bock, 1992; but see Abrams et al., 2007).  The focus on phonological blockers has left largely 
unexplored whether semantically related words affect TOTs, even though a broader view of TOTs 
couched within models of language production provides compelling reasons for considering 
semantically related words as possible competitors.  

In the current study, we investigated the possibility of semantic blocking effects as a source of TOT 
failures using bilingual speakers who, by virtue of having a lexicon full of synonyms in the form of 
translation equivalents, provide a unique opportunity to examine competition between semantically 
related lexical representations. To localize the processing stage of any observed effects, we contrasted 
two methods of translation prime processing, including a semantic (Experiment 1) and a phonological 
(Experiment 2) association task, and recorded correct naming times, retrieval success rates, TOT rates 
and TOT resolution rates. In both experiments, each trial consisted of four events, beginning with serial 
presentation of three Spanish primes (to which participants generated associates in Spanish), and 
ending with presentation of a picture which participants were asked to name in English.  

The primary goal in the current study was to determine if speakers are more likely to get stuck in a TOT 
state because words that are closely related in meaning block retrieval. The results provide a clear 
answer to this question. Prior processing of a translation equivalent significantly increased the 
probability of a TOT response even though primes were in a nondominant language (Spanish) and 
bilinguals retrieved words in their more dominant language (English). The blocking effect was 
marginally significant with the semantic task, highly robust with the phonological task, and highly robust 
in a joint analysis combining the two experiments. Importantly, translation primes had no effect on other 
response outcomes (e.g., correct retrievals) thereby ruling out the possibility that the increase in TOTs 
reflected improved retrieval relative to more complete retrieval failures (Gollan & Brown, 2006). With the 
semantic (but not the phonological) task, translation primes also significantly speeded correct retrievals, 
and in both experiments translation-primed TOTs were significantly more likely to resolve 
spontaneously. This combination of facilitation and blocking effects implies that joint activation of 
semantically related lexical representations speeds concept selection but slows lexical selection, that a 
nondominant language can compete with a dominant language, that TOTs can arise during lexical 
selection, and that TOTs increase as a function of the time necessary to complete lexical selection. 

 
 

Abrams, L., Trunk, D. L., & Merrill, L. A. (2007). Why a superman cannot help a tsunami: Activation of  grammatical 
class influences resolution of young and older adultsʼ tip-of-the-tongue states. Psychology and Aging, 22,835-845. 
Gollan, T.H., & Brown, A.S. (2006). From tip-of-the-tongue (TOT) data to theoretical implications in two steps: 
When more TOTs means better retrieval. Journal of Experimental Psychology: General, 135, 462-483. 
James, L., & Burke, D. M. (2000).  Phonological priming effects on word retrieval and tip-of the-tongue experiences 
in young and older adults.  Journal of Experimental Psychology:  Learning, Memory & Cognition, 26, 1378-1391. 
Meyer, A., & Bock, K. (1992).  The tip-of-the-tongue phenomenon: Blocking or partial activation? Memory 
&Cognition, 20, 715-726. 
 
 
 



 
O9      

32 

TRACES OF LOST LANGUAGE 
Hamutal Kreiner & Michal Berman (Ruppin Academic Center) 

hamutalk@ruppin.ac.il 
 

Many studies of bilingualism have documented the attrition of L1 and the acquisition of L2. One of the 
interesting findings in this field is the discrepancy in nature and extent between child and adult language 
loss that may be indicative of different mechanisms of attrition (e.g. Ventureyraa, Pallier, & Yoo, 2004). 
The present study explored the traces of childhood Language that hasn't been used in a long time. 
Individuals having undergone such L1 attrition claim to have no conscious memory of their L1, and so 
any trace of L1 can be expected to be rather subtle. To reveal such remnants of L1 we used 
Ebbinghaus' (1885) relearning procedure. Ebbinghaus has demonstrated that relearning is faster than 
new learning and proposed that the relearning effect reflects subtle memory traces that often cannot be 
measured in more direct memory tests. 

Thirty Native Hebrew speakers aged 25 to 37 took part in the experiment: The experimental group 
included 15 participants who reported that they were cared for by a native Russian speaking relative 
before they were 5 years old, and didn't use Russian ever since; the control group included 15 
participants who had no knowledge of Russian at all. All participants learned a list of 30 word-pairs 
composed of a Russian word and its translation to Hebrew; the list included 15 high-frequency child-
related words and 15 low frequency words. Immediately after learning they were tested by presenting 
each Russian word and asking them to recall the corresponding Hebrew word. If they didn't remember 
the correct Hebrew word the Russian-Hebrew word-pair was presented again. This procedure was 
repeated 4 times, and learning curves were recorded. The learning curves show a very small and slow 
increase in learning for the control group, and a much steeper increase for the Russian-exposed group. 
Moreover, while the control group didn't show reliable differences between high and low frequency 
words, the experimental group performed significantly better with the high compared to the low 
frequency words. A more detailed examination of the learning curves of the experimental group reveals 
that their performance in the high frequency words was better than in the low frequency from the first 
test, but the learning rate was similar in both types of words. Thus the experimental group showed 
faster learning than the control group even for the low frequency words although in this condition both 
groups had nearly zero correct responses in the first test.  

The findings clearly demonstrate that the relearning procedure can reveal unconscious traces of a lost 
language. They further suggest that these traces consist of something more than particular words, 
possibly sub-lexical representations. We will discuss the potential role of phonological and 
morphological representations in relearning lost childhood language.   

 
 
 
Ebbinghaus, H. (1885). Uber das Gedachtnis. Leipzig, Ducker & Humblot. 
Ventureyraa, V.A.G., Pallier, C. & Yoo. H. (2004). The loss of first language phonetic perception in adopted 
Koreans. Journal of Neurolinguistics, 17, 79–91. 
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THE INFLUENCE OF SITUATIONAL FACTORS ON THE PRODUCTION OF 
DISFLUENCIES IN SPONTANEOUS SPEECH 

Ian R. Finlayson (Queen Margaret University), Martin Corley (University of Edinburgh) & Robin 
J. Lickley (Queen Margaret University) 

ifinlayson@qmu.ac.uk 
 

Spontaneous speech is not always perfect and speakers must be able to identify and correct problems 
which may occur during its production. Recently it has been suggested that some of the disfluencies 
which result from these problems are not merely symptomatic of difficulty, but may also form signals 
which speakers use to communicate their difficulty (Clark & FoxTree, 2002). These signals are carried 
along, what Clark (1996) has termed, the collateral track, where speakers can comment upon aspects 
of their performance, such as timing, delays and turn-taking, in order to achieve successful 
communication. 

If disfluencies are used by speakers to manage conversations then we may imagine that as situational 
factors change, so too might the disfluencies they use, as different situations may require different 
strategies to achieve successful communication. In the present study we investigate this possibility with 
an analysis of disfluencies in the HCRC map task corpus (Anderson et al., 1991). The design of the 
map task allows us to explore the effects of several non-linguistic factors upon the likelihood of 
producing disfluent speech. Participants took turns to direct their partner along a path which used 
labelled images of objects as landmarks. Each participant had their own map which their partner could 
not see. Participants were split up into quads, each consisting of two pairs of friends (although each pair 
was unfamiliar to the other). In addition, half of all quads performed the task with a screen preventing 
them from seeing each other. 

Our analysis focussed individually on editing disfluencies (including repairs and repetitions), silent 
pauses and fillers; as well as exploring when a speaker is more likely to to produce a filled or unfilled 
pause, and when that filler is more likely to be non-nasal or nasal (uh or um, respectively). The effects 
of speaker's role, ability to make eye-contact, familiarity with interlocutor and gender were all examined 
with several interactions between factors emerging. 

While givers of instructions are more likely to produce all forms of disfluency, this uniformity did not 
emerge with other factors. It was found that likelihood of producing a silent pause decreased when 
givers were able to see their partner. Speakers who were familiar with their partner were found to be 
more likely to produce editing disfluencies and familiarity was also found to influence whether or not 
speakers "filled" pauses. Finally, an interaction was found between gender and role which influenced 
the forms of filler produced, with male givers less likely to produce nasal fillers. 

Our findings suggest that different forms of disfluency produced in a dialogue may be affected in 
different ways by situational factors. While some of these factors (e.g. role) may reflect greater difficulty, 
and so that they influence disfluency should come as no surprise, other factors (e.g. eye-contact or 
familiarity) seem unlikely to alter difficulty. That the likelihood of being disfluent, and the forms they take, 
may be sensitive to situational factors suggests that disfluencies may be pragmatically guided, as we 
might expect if disfluencies are indeed collateral signals. 
 
 
Anderson, A., Bader, M., Bard, E., Boyle, E.,Doherty, G. M. ,Garrod, S., et al. (1991). 
The HCRC map task corpus. Language and Speech, 34, 351–366. Available from 
http://www.hcrc.ed.ac.uk/maptask/ 
Clark, H. H. (1996). Using language. Cambridge, MA: Cambridge University Press. 
Clark, H. H., & Fox Tree, J. E. (2002). Using uh and um in spontaneous speaking. Cognition, 84,73–111. 
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IN SYNC:  TEMPORAL ALIGNMENT IN COMMUNICATIVE AND OTHER 
BEHAVIOR  

Ellen Gurman Bard (University of Edinburgh), Rick Dale, Max Louwerse and Patrick Jeuniaux 
(University of Memphis) 

ellen@ling.ed.ac.uk 
 

While inter-speaker alignment is assessed via interlocutors’ matching choices of syntax or lexis, 
alignment can also be interpreted temporally, bringing matching behaviors close together in time. The 
behaviors usually thought of as alignment in dialogue are genuinely linguistic [7], but interlocutors also 
synchronize and match postural sway, behavior not obviously part of any linguistic system [9]. Is 
linguistic alignment part of a general tendency both to synchronize and to imitate behaviour? If so, 
interlocutors will entrain many behaviors. If entrainment is akin to social imitation, entrained behaviors 
should display both the social characteristics of longer term imitation, supporting social dominance, for 
example, as in language change, and furthering collaboration, as in the linguistic communities of 
practice. They should also have characteristics of linguistic alignment via priming and increase their 
effects over repeated trial 

The current study examined behaviours that interlocutors could mutually observe within a multimodal 
Map Task study with 48 student participants. In each dialogue an instruction giver (IG) coached an 
instruction follower (IF) through a route, invisible to IF, which negotiated cartoon landmarks on maps of 
a novel imaginary location. Players exchanged roles after 4 dialogues. Half the IF maps had contiguous 
‘inkblots’ obscuring landmark colors. Half lost color on an equal number of items via multiple randomly 
distributed inkblots and should be harder to navigate. Video recordings of dialogues were coded and 
time-stamped for several kinds of behaviors. Linguistic behaviors included 12 conversational games [2], 
3 discourse markers [5], 3 critical landmark features (color, number, direction), while paralinguistic 
behaviors included 5 gesture types [6], and 20 facial movements [3].  Also included were behaviors that 
might adventitiously prove communicative but were not systematically so, for example, various ways of 
touching the hand to the face. All coding systems achieved high kappa values.  

Once behaviors of very low frequency were eliminated, cross-recurrence analysis [8] determined 
whether participants produced the same coded behavior at or around the same time, by measuring 
coincident behaviors within 250msec intervals at various lags, positive and negative from the exactly 
simultaneous.  As a baseline, the behaviors of both players were compared when randomized 
temporally.  Genuine cross-recurrence curves had a Gaussian-like shape while baselines were without 
trend. For behaviors with these characteristics a mixed-effect regression analysis [1,4] used cross- 
recurrence vs. baseline as a fixed factor and dyads and dialogues as random factors .   

Significant temporal entrainment between partners was found in 12 linguistic, 9 paralinguistic and 2 
non-linguistic behaviors. Features of both social imitation and linguistic priming appeared.  Where 
players did not mutually align, dominance prevailed, with the IF following the IG in time. Further 
analyses showed that entrainment was greater where the dyad struggled with random loss of landmark 
color. Finally entrainment showed the effects of repeated priming, increasing over trials. . These 
findings connect dialogue alignment with the rest of social imitation.) 
 
 
[1] Baayen, R.H., Davidson, D.J. and Bates, D.M. (2008). Mixed-effects modeling with crossed random effects for 
subjects and items. Journal of Memory and Language, 59, 390-412. [2] Carletta, J., Isard, A., Isard, S., Kowtko, J., 
Doherty-Sneddon, G., & Anderson, A. (1997). The reliability of a dialogue structure coding scheme. Computational 
Linguistics, 23, 13-31. [3] Ekman, P., Friesen, Wallace V., & Hager, J.C. (2002). Facial Action Coding System 
(FACS). CD-ROM. [4] Locker Jr., L., Hoffman, L., & Bovaird, J. A. (2007). On the use of multilevel modeling in the 
analysis of psycholinguistic data. Behavior Research Methods, 39, 723-730. [5] Louwerse, M.M., & Mitchell, H.H. 
(2003). Towards a taxonomy of a set of discourse markers in dialog: a theoretical and computational linguistic 
account. Discourse Processes, 35, 199-239. [6] McNeill, D. (1992). Hand and mind: What gestures reveal about 
thought. Chicago: University of Chicago Press. [7] Pickering M.J., & Garrod S. (2004) Towards a mechanistic 
Psychology of dialogue. Behavioral and Brain Sciences, 27, 169-226. [8] Richardson, D.C., Dale, R., & Kirkham, N. 
(2007). The art of conversation is coordination: common ground and the coupling of eye movements during 
dialogue. Psychological Science, 18, 407-413. [9] Shockley, K., Santana, M., & Fowler, C. A. (2003). Mutual 
interpersonal postural constraints are involved in cooperative conversation. Journal of Experimental Psychology: 
Human Perception and Performance, 29, 326- 332. 
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THE ROLE OF INFORMATION STRUCTURE DURING SYNTACTIC PRIMING 
 

Ann Bunger & Anna Papafragou (University of Delaware), John Trueswell (University of 
Pennsylvania) 
bunger@udel.edu 

 
When describing events, speakers make choices about how to map event components onto linguistic 
positions. These choices may result in utterances that convey roughly the same information but that 
differ in how event components are realized in the information structure of the sentence, and hence 
have different discourse implications. In the current study, we investigate how the discourse 
implications of linguistic structure affect utterance planning, probing how English speakers encode 
information about Manner and Path of motion events. Generally, English speakers encode Manner in 
verbs and Path in verbal satellites, e.g., “The boy canoed to the dock.” The sentence “The boy reached 
the dock in a canoe,” which encodes Path in the verb and Manner in a satellite, is marked because 
English speakers expect Manner to be encoded in a more central syntactic position (Grice, 1975; 
Slobin, 1996; Talmy, 2003). In this priming study, we ask whether the process of mapping event 
components to linguistic structure is independent from the discourse implications of that structure.  
 
Participants (n=40) described dynamic motion events in which an animate agent moved with assistance 
from some instrument to a stationary path endpoint. Before each event, participants read aloud a prime 
sentence which provided a verb that could be used to describe the event. Prime types (Table 1) differed 
between participants and were distinguished by syntactic frame and location of explicit manner 
encoding. In a control task, no prime sentences were presented.  
 
Table 1—Priming conditions 

Priming conditions Syntactic Frame Manner location 
a. The girl paddled to the houseboat. NP-V-PP Verb 
b. The girl reached the houseboat on a raft. NP-V-NP-PP Satellite 
c. The girl on the raft reached the houseboat. [NP N-PP]-V-NP Subject 

 
We found robust evidence of syntactic priming (Table 2): participants in all three priming conditions 
were more likely to describe motion events using primed frames than were participants in the control 
condition. Participants primed with sentence types (a) and (c), but not (b), also showed evidence of 
lexical priming and priming of the location of first Manner mention (Table 3). Participants primed with 
(b), on the other hand, chose to produce a less-marked information structure while adhering to the 
primed syntactic frame, producing Manner verbs rather than Path verbs in sentences like “The boy 
paddled the canoe to the dock.”  
 
Previous studies have shown that when producing an utterance, speakers tend to repeat linguistic 
structures they have just heard (reviewed in Pickering & Ferreira, 2008). In this study, we found that 
speakers are reluctant to reproduce a marked information structure when the syntactic prime permits 
use of an unmarked option. Our results provide support for a discourse level of information processing 
in production that is independent from processing of syntactic structure (cf. Bernolet, Hartsuiker & 
Pickering, 2009). 
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CONSEQUENCES OF PERSPECTIVE TAKING ON ENGLISH AND KOREAN 
LANGUAGE PRODUCTION 

Heeju Hwang and Elsi Kaiser (University of Southern California) 
heejuhwa@usc.edu 

 

Events can often be described in multiple ways. E.g., a fox chasing a chicken can be described as (a) 
“A fox is chasing a chicken” (active, agent-initial), (b) “A chicken is chased by a fox” (passive, patient-
initial), or (c) “A chicken is running away from a fox” (active, patient-initial). Speakersʼ choices are 
influenced by semantic [2,6], syntactic [3], and perceptual priming [5]. 

These choices also reflect different perspectives, i.e. whether the event is described in terms of the fox 
(ex.a) or the chicken (ex.b,c). Prior work shows our perception and interpretation depend on what 
perspective we take [1]. However, little is known about how perspectives affect production. Our studies 
on English and Korean aim to investigate the existence and generality of perspective effects in 
production, test their cross-linguistic breadth, and start to investigate to what extent different tasks 
trigger perspective-taking effects. 

EXP1[Summarization prime] During priming (ca.5-10 min),14 Korean and 14 English speakers read and 
summarized a short story about a robbery, written from the standpoint of the robber/aggressor or the 
victim. During testing (ca.10 min), they described visual scenes (unrelated to robbery). To investigate 
whether "aggressor" and "victim" perspectives generalize to broader "agent" and "patient" perspectives, 
visual scenes included negative events (e.g. biting) and positive events (consequences were favorable 
to the patient, e.g. kissing). 

KOREAN: For NEGATIVE events, subjects primed with the victim-perspective produced more passives 
(21% vs. 8%, p<.1) and patient-initial active sentences (22% vs. 6%, p<.01) than aggressor-perspective 
subjects. For POSITIVE events, victim-perspective subjects did not produce significantly more passives 
than aggressor-perspective subjects. However, victim-perspective subjects did produce more patient-
initial actives (18% vs. 2%, p<.01). ENGLISH: Victim-perspective subjects produced numerically more 
patient-initial sentences and passives, but effects were not significant. 

EXP2[Thought-generation prime] Could the lack of priming in English be attributed to summarization 
failing to trigger sufficiently strong perspective-taking? Prior work suggests collectivist cultures (e.g. 
Korea) involve higher levels of empathy—correlated with perspective-taking [7]—than individualist 
cultures (e.g. USA) [4]. Exp.2 tested whether a stronger prime is effective for English: During priming 
(ca.5-10 min), 20 English speakers wrote down (generated; deeper processing) thoughts, feelings and 
personality traits of the burglar/aggressor or the victim in a home-invasion. During testing (ca.20 min), 
they described unrelated scenes (like Exp1). 

For NEGATIVE events, victim-perspective subjects produced more passives (17% vs. 6%) and patient-
initial actives (26% vs. 8%) than aggressor-perspective subjects (pʼs<.05). For POSITIVE events, 
victim-perspective subjects produced 6% passives; aggressor-perspective subjects produced 0%. 
Victim-perspective subjects produced more patient-initial actives (11% vs. 2%, p<.05). (Neither English 
nor Korean results can be reduced to syntactic priming.) 

Our results provide crosslinguistic evidence for perspective-priming effects on production. In addition, in 
both languages victim-perspective subjects produced more patient-initial utterances even for positive 
events, suggesting that the victim perspective activates a general patient perspective. However, for 
passives, the findings regarding generalizability are less clear, suggesting that adversity plays a central 
role in passive use.    

 
 

Anderson, R. C. (1978). Schema-Directed Processes in Language Comprehension. Cog Psych & Instruction. 
Bock, J. K. (1986a). Meaning, sound, and syntax: lexical priming in sentence production. JEP:LMC 12, 575–586. 
Bock, J. K. (1986b). Syntactic persistence in language production.Cognitive Psychology, 18, 355-387. 
Deresky, H., &  Christopher, E. (2008) Understanding the Role of Culture. In International Management: Managing 
Across Borders and Cultures (pp.83-108). Pearson. 
Gleitman, L.R., January, D., Nappa, R., & Trueswell, J.C. (2007).  On the give and take between event 
apprehension and utterance formulation. Journal of Memory and Language 57, 544-569. 
Hwang, H., & Kaiser, E. (2009). Effects of Lexical vs. Perceptual Primes on Sentence Production in Korean.Talk at 
CUNY Conference, UC Davis. 
Oswald, P. A. (1996). The effects of cognitive and affective perspective taking on empathic concern and altruistic 
helping. The Journal of Social Psychology, 136:613-623.
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AND PRODUCTION 
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Much is known about how language learners form perceptual categories based on perceptual 
experience.  For example, researchers have demonstrated that in the laboratory listeners are able to 
form novel perceptual categories after a short period of exposure (e.g., Hayes, 2003; Maye & Gerken, 
2000, 2001). However, little research has examined how production experience affects learning in 
perception.  Several types of interaction are possible for training across these modalities.  Training in 
production could increase perceptual learning by providing additional information for learners.  
Alternately, production training might not affect perceptual learning at all.  Finally, production could in 
fact hinder perceptual learning, as suggested by Leach & Samuel (2007). To examine these 
possibilities, this study examines how training modality influences perceptual learning.  
Methods: Following Maye & Gerken (2000) and Hayes (2003), native, monolingual English speakers 
were implicitly trained on a novel phonological contrast through exposure to a bimodal distribution of 
tokens along a pre-voiced to short-lag voice onset continuum.  A control group of participants was 
exposed to a unimodal distribution along the continuum.  These contrasting distributions should lead 
learners to infer the presence of two (bimodal) vs. one (unimodal) speech sound categories.   

 

Participants were then tested on perceptual learning using discrimination and categorization tests.  
(Note: although not reported here, the influence of training on participantsʼ production were also tested.)  
Participants performed pre- and post-tests on each of the two days of training.  Participants were 
divided into one of four training groups:  Unimodal Perception-only, Bimodal Perception-only, Unimodal 
Perception+Production, and Bimodal Perception+Production.  Participants in the Perception-only 
groups did not explicitly produce tokens, while participants in the Perception+Production groups 
repeated aloud the tokens they heard during training.   
 
Perceptual Learning Results: Replicating Maye & Gerken (2000), participants in the Unimodal 
Perception-only group and the Unimodal Perception+Production group did not improve in their ability to 
discriminate between the two novel categories from pre-test to post-test (W=228, p=0.985 and W=307, 
p=1, respectively; see Figure 1).  Participants in the Bimodal Perception-only training group improved in 
their ability to discriminate between pre- and post-tests (W=32, p<0.001), see Figure 1).  Participants in 
the Bimodal Perception+Production training group also improved in their ability to discriminate across 
category between pre- and post-tests  (W=106, p < 0.04, see Figure 1).  However, at post-test 
participants in the Bimodal Perception-only training group were better able to discriminate across 
categories than participants in the Bimodal Perception+Production training group W = 254, p-value = 
0.003, see Figures 2a and 2b) 
 
Conclusions: The results suggest that the formation of representations during perceptual learning is 
disrupted when a production component is added to the training. To determine why this disruption 
occurs, follow-up analyses will consider two possibilities.  First baseline productions for participants are 
being measured to examine whether this disruption could be caused by hearing oneʼs own “bad” 
productions of the tokens.  Second, participants are being trained for a third day to examine whether 
production is truly disrupted, or just slowed down. 
 
 
Figure 1    Figure 2 a   Figure 2b 
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THE USE OF “RIGHT-CONTEXT” INFORMATION IN ADJUSTING TO A TALKERʼS 
VOWELS 

 

Tanya Kraljic & Delphine Dahan (University of Pennsylvania) 
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Spoken language unfolds extremely rapidly. Listeners keep up with the task of interpreting the speech 
stream in part by anticipating upcoming words and sounds. But spoken language processing is not 
strictly left-to-right: People can and do use information that comes later in an utterance to influence their 
interpretation of what they have previously heard [1, 2, 3]. Right-context effects are particularly notable 
in speech with reduced spectral information, such as conversational speech [4]. Similarly, perception of 
foreign-accented speech or speech from an unfamiliar dialect may rely on a multiplicity of cues 
distributed across a large temporal window. Despite a large body of work on listenersʼ ability to adjust 
their phonetic categories based on some experience with a talkerʼs speech, no research has directly 
asked whether listeners can adjust equally well whether they receive information that helps retrieve an 
underlying category before or after the portion of speech that exemplifies the category in the talkerʼs 
speech. 
 
This study examined vowel adaptation in a naturally occurring dialect of American English in which the 
vowel /a/ (as in rock) is shifted to resemble an instance of the vowel /æ/ (as in rack). Vowel 
interpretation was assessed as participants followed spoken instructions to select a referent object on a 
display. For example, participants heard ʻClick the word rock on top of the squareʼ and saw four 
squares, two of which had the words rock and rack above them, and the other two of which had rock 
and rack below. The composition of the display allowed for either interpretation of the vowel, and (given 
either interpretation) the preposition identified the referent uniquely. Participants were randomly 
assigned to one of four groups, which differed only in the critical trials heard during the first (training) 
half of the experiment (see Table): The ʻinformedʼ groups were implicitly provided with information 
regarding the interpretation of [æ] as /a/ via the preposition ʻon top ofʼ; the preposition appeared either 
before a word that also contained the shifted vowel (e.g., rock), or after it. The ʻnaïveʼ groups heard a 
preposition with no shifted vowel (ʻoverʼ), which also appeared either before or after a word with the 
shifted vowel. Although the dialect is characterized by the shift of several other vowels, participants 
heard no shifted vowels other than /a/. Testing trials, identical across all groups, later assessed the 
degree to which participants interpreted [æ] as the talkerʼs intended category /a/ when the vowel was 
used in different words and in the absence of a shifted preposition within the utterance. 
 
Analyses of participantsʼ choices of referent at training and at testing indicated that participants who 
received information on the interpretation of the talkerʼs [æ] were significantly more likely to interpret 
new tokens of the vowel appropriately, and, critically, equally so whether information had come before 
or after the word that exemplified the talkerʼs /a/ category. This finding puts significant constraints on 
current modeling efforts to capture the dynamics of listenersʼ adjustment of phonetic categories based 
on lexical (top-down) information [5]. 
 

 GROUPS    Example Training Instruction Example Testing 
Instruction 

 Informed   Preposition Before Click the square on top of the word rock 
 Informed   Preposition After Click the word rock on top of the square  
 Naïve         Preposition Before Click the square over the word rock 
 Naïve         Preposition After      Click the word rock over the square 

Click the word cop 
over the square 

 
[1] Connine, C.M., Blasko, D., & Hall M. (1991). Effects of subsequent sentence context in auditory word 
recognition: temporal and linguistic constraints. Journal of Memory and Language, 30, 234–250. 
[2] Dahan, D. (2010). The time course of interpretation in speech comprehension. Current Directions in 
Psychological Science, 19, 121-126.  
[3] McMurray, B., Tanenhaus, M.K. & Aslin, R.N. (2009). Within-category VOT affects recovery from “lexical” 
garden paths: Evidence against phoneme-level inhibition. Journal of Memory and Language, 60, 65-91. 
[4] Bard, E. G., Shillcock, R. C., & Altmann, G.T.M. (1988). The recognition of words after their acoustic offsets in 
spontaneous speech: effects of subsequent context. Perception and Psychophysics, 44, 395-408. 
[5] Mirman, D., McClelland, J.L., and Holt, L.L. (2006). An interactive Hebbian account of lexically guided tuning of 
speech perception. Psychonomic Bulletin & Review, 13, 958-965.  
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BEYOND CASCADING ACTIVATION:  LEXICAL-PHONETIC INTERACTIONS IN 
SPEECH PRODUCTION 
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A wide variety of evidence suggests that levels of processing in the spoken production system are not 
discretely separated (Vigliocco & Hartsuiker, 2002).  Recent work (Goldrick & Blumstein, 2006; 
McMillan, Corley, & Lickley, 2009) suggests that these effects extend to the phonetic level.  The 
phonetic properties of speech errors reflect a ʻtraceʼ of the properties of the intended form. For example, 
the /p/ in the error “bin”→“pin” has a shorter voice onset time (VOT) than a correctly produced instance 
of “pin,” reflecting a trace of the properties of the intended voiced target /b/.  Utilizing a novel statistical 
method for identifying speech errors, this study examines how these phonetic traces are modulated by 
lexical frequency.  

Under a simple cascading activation model of interactive processing, the facilitation of high frequency 
words during lexical access (Jescheniak & Levelt, 1994) should lead to stronger target activations in 
phonetic encoding—producing larger traces for high vs. low frequency targets.  Our results reveal the 
opposite pattern.  Consistent with previous work showing that high frequency words are associated with 
reduced phonetic properties (Gahl, 2008), high frequency targets induce smaller traces than low 
frequency targets. 

Materials. Words differing in initial consonant voicing were arranged to form tongue twisters (e.g., bin 
pin pin bin).  Across twisters, target words contrasted in lexical frequency, allowing us to examine errors 
on both low (e.g., “bin”→“pin”) and high (e.g., “bill”→“pill”) frequency targets (matched for length, 
phonotactic probability, and syllable frequency). 

Analysis method. To identify errors, we utilized a novel statistical classification method rather than 
acoustic transcription.  VOTs were measured from the acoustic waveform for all productions.  Mixture 
analysis (MacDonald, 2008) was used to characterize each participantʼs VOT distribution in terms of 
two component distributions corresponding to voiced (short VOTs) and voiceless (long VOTs) sound 
categories.  Each production was assigned to the component distribution most likely to have generated 
it.  If this differed from the intended voicing category, the production was labeled an error.  For example, 
if the target was “bin,” the production would be labeled an error if the mixture analysis categorized it as 
arising from the long VOT (voiceless) component distribution. 

Results.  We report results for voiced targets; similar results were observed for voiceless targets.  
Linear mixed effects regressions with random intercepts for participants and items were used to analyze 
variation in VOT.  Speech errors exhibited traces; for example, the VOT of /p/ in “bin”→“pin” was shorter 
than in a correctly produced instance of  “pin” (t = –14, p < .0001).  Critically, this difference was 
reduced for sounds in high frequency target words (t = 3.0, p < .005).  Low frequency target words 
induce stronger phonetic traces in speech errors. 

Conclusions. The facilitation of high frequency words during lexical access does not transfer to phonetic 
encoding.  Low, not high, frequency targets exert a stronger influence on the phonetics of speech 
errors.  This rules out a simple cascading activation based account of interaction in speech production.  
We propose an attractor-based model of phonological and phonetic encoding to account for these 
results. 

 
Gahl, S.  (2008). ʻʻTimeʼʼ and ʻʻthymeʼʼ are not homophones: Word durations in spontaneous speech.  Language, 
84, 474–496. 
Goldrick, M., & Blumstein, S. E. (2006).  Cascading activation from phonological planning to articulatory processes: 
Evidence from tongue twisters.  Language and Cognitive Processes, 21, 649-683. 
Jescheniak, J. D., & Levelt, W. J. M. (1994). Word frequency effects in speech production: Retrieval of syntactic 
information and of phonological form. Journal of Experimental Psychology: Learning, Memory, and Cognition, 20, 
824-843. 
MacDonald, P. (2008). mixdist: Finite mixture distribution models.  R package v0.5-2. 
McMillan, C.T. Corley, M., & Lickley, R. J. (2009). Articulatory evidence for feedback and competition in speech 
production.  Language and Cognitive Processes, 24, 44-66. 
Vigliocco, G., & Hartsuiker, R. J. (2002). The interplay of meaning, sound, and syntax in sentence production. 
Psychological Bulletin, 128, 442–472.
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Research on phonological similarity effects on word production has mostly focused on isolated word 
production (but see Bock, 1987). We investigate whether phonological similarity in online sentence 
production (1) inhibits or facilitates fluency; (2) affects syntactic decisions; (3) affects lemma selection. 
We also test to what extent the answer to these questions depends on the task. 
 
In Experiment 1 (44 subjects, 54 items, 70 fillers), participants described videos depicting events 
compatible with the verbs give, hand, and pass. The agent description share its onset with one of the 
three verbs (Gabe/Hannah/Patty, cf. Fig 1). The theme either shared its onset with one of the three 
verbs (hammer/gate/pan) or not (teapot). Recipients were never phonologically related to the agent, 
verb, or theme. Data were analyzed with mixed logit models while controlling for the maximally justified 
random subject and item effect structure, as well as e.g. lexical and syntactic priming, their interaction, 
verb bias, verb-theme co-occurrence frequency and plausibility, theme frequency, biphone probabilities, 
and neighborhood density. 
 
Syntactic production: Speakers produce phonologically overlapping themes later (…handed the boy 
the hammer rather than …the hammer to the boy; β = 0.38, p<0.05), presumably due to phonological 
inhibition affecting availability-based production (Bock, 1987). 
 
Fluency: Indeed, phonological overlap of the verb with the subject leads to increased disfluency before 
the subject (β =0.64, p<0.03). Overlap with the theme leads to increased disfluency before the verb (β = 
0.65, p<0.02). 
 
Lemma selection: This raises the question, whether phonological similarity may not only slow lexeme 
access (phonological planning, Cutting & Ferreira, 1999; Wheeldon, 2003), but also bias lemma 
selection. Mixed logit regression revealed a weak effect for two of our three verbs (pass and hand): 
speakers were less likely to select the verb hand when the theme was phonologically similar (hammer 
vs. teapot, p<0.03; pan vs. teapot, p<0.02). This effect persists equally strongly, if only trials with no 
pre-verbal disfluency are analyzed, suggesting that the effect is not due to failed lexeme retrieval 
triggering an second lemma access (akin to a garden path). It is possible that speaker (can) retrieve 
several 'meaning-equivalent' lemmas in parallel (in line with Peter and Savoy, 1998; contrary to Levelt 
et al., 1999).  
 
Crucially, all of these findings argue for inhibition -- contrasting with the majority of previous studies, 
which mostly found facilitation. However, these studies employ (a) isolated word production, and (b) 
involve semi- or fully scripted production, which therefore also involves comprehension as part of the 
procedure (e.g. picture-word interference paradigm, e.g. Meyer and colleagues; slip of the tongue 
paradigm, e.g. Dell and colleagues).  
 
In Experiments 2 and 3 (30 subjects, 36 items, 54 fillers), we hence tested to what extent the observed 
inhibition depends on the task. Semi-scripted production were elicited by instructing participants to form 
sentences out of scrambled phrases. 
The verb and object shared related onsets (Exp. 2) or rhymes (Exp. 3). Unlike in Experiment 1 

(unscripted production), we observed either no effect or weak 
facilitation with fewer disfluencies before phonologically related 
words.  
 
In conclusion, we find that phonological similarity inhibits unscripted 
lexical and syntactic production. No such effect or opposite effects are 
observed in scripted production, which involves comprehension (of 
the scripted stimulus). This raises the question to what extent findings 
from paradigms involving scripted production are informative about 
the processes underlying language production. 
 
 

Figure 1: Hannah … gave/handed/passed... the teapot to the boy/ the boy the teapo
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Adult production is influenced by the larger linguistic contexts words appear in: Adult speakers are 
faster to produce words when they appear in more predictable (and frequent) contexts [1,2]. Even 
though children (like adults) generally hear words embedded in larger phrases [3], and even though 
children can (and do) attend to cooccurrence information in language [4], most studies of lexical and 
morphological acquisition have paid little or no attention to the effect of linguistic context on word 
production. Childrenʼs knowledge of the correct word form or inflection, is typically assessed in isolation 
(e.g. object naming) or in a context assumed to be neutral. Here, we show that children attend to the 
larger phrases words appear in and make use of that distributional knowledge in production: They are 
better at producing irregular plurals (e.g., mice, teeth) after frames they often occur with (e.g., Brush 
your – teeth). In particular – they are more accurate after more predictive frames. The results reveal a 
novel effect of linguistic context on childrenʼs production accuracy and highlight the importance of larger 
distributional patterns in childrenʼs language. 
We assessed the role of linguistic context by comparing irregular plurals elicited with a labeling-question 
(What are all these?) versus a frequent-frame (e.g., Three blind ––) in a between-subject design. For 
each of the seven target nouns we selected the most frequent two-word frame preceding the noun, 
excluding ones appearing less than three times in a 6-million portion of CHILDES. In study 1, 4;6 year-
olds (N=24) produced many more correct irregulars after lexically-specific frames (72%) than after a 
labeling-question (32%: similar to previous studies, [7], B = 1.51, p < .01). Corpus data on spontaneous 
speech offered analogous findings: Children did not over-regularize irregular plurals after lexically-
specific frames. In study 2 (N=12), we confirm childrenʼs sensitivity to the relation between particular 
words and phrases: A familiar frame (So many) enhanced production (52%) but not as much as the 
lexically-specific frames in Study 1 (B = -1.30, p < .05, see Figure 1). These patterns held across items 
and persisted when noun frequency was controlled for. Given the variability in frequency and 
predictability in our lexically-specific frames, we wanted to see if we could tease apart the effects of 
those two factors. Word predictability (B=-.45, p < .01) emerged as a significant predictor when 
controlling for noun frequency and framefrequency: variation in accuracy was affected by the 
predictability of the word, not by the overall frequency of the chunk. 
The findings show that childrenʼs word production is affected by the larger patterns words appear in. 
Consequently, studies (and models) of lexical and morphological acquisition need to take linguistic 
context into account when assessing childrenʼs abilities. Moreover, though predictability plays an 
important role in adult language [6-9], it has been less studied in children. In looking at how input 
patterns influence first language learning, researchers have highlighted the role of frequency rather than 
predictability. Our findings, that children are more accurate in more predictive frames, underline the 
potential importance of predictability in child language. 

 
1. Bybee, J., & Scheibman, J. (1999). The effect of usage on degrees of constituency: the reduction of don't in 
English. Linguistics, 37, 575-596. 
2. Jurafsky, D., Bell, A., Gregory, M., & Raymond, W. (2001). Probabilistic relations between words: Evidence from 
reduction in lexical production. In J. Bybee & P. Hopper (Eds.), Frequency and the emergence of linguistic 
structure (229-254). Amsterdam: Benjamins. 
3. Aslin, R. N., Woodward, J. Z., La Mendola, N. P., & Bever, T.G. (1996). Models of word segmentation in fluent 
maternal speech to infants. In J. L. Morgan & K. Demuth (Eds.), Signal to syntax: Bootstrapping from speech to 
grammar in early acquisition (pp. 117–134). Hillsdale, NJ: Erlbaum. 
4. Saffran, J. R., Aslin, R. N., & Newport, E. L. (1996). Statistical learning by 8-month-old infants. Science, 274, 
1926-1928. 
5. Arnon, I. & Clark, E. V. (2008, July). Learning irregular plurals - why irregulars are like regulars. XIth. 
International Association for the Study of Child Language, Edinburgh, UK. 
6. Altmann, G. T. M., & Mirkovic, J. (2009). Incrementality and prediction in human sentence processing, Cognitive 
Science, 33, 583-609. 
7. Jaeger, T.F. 2006. Redundancy and syntactic reduction in spontaneous speech. Unpublished Ph.D. dissertation, 
Stanford University. 
8. Hale, J. (2006). Uncertainty about the rest of the sentence. Cognitive Science, 30, 609-642. 
9. Levy. R. 2008. Expectation–based syntactic comprehension. Cognition, 106, 1126-117
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WHAT CAN CHILDREN TELL US ABOUT HOW REFERENTIAL PACTS ARE 

PROCESSED? 
Danielle Matthews1, Elena Lieven2, Michael Tomasello2 (University of Sheffield1, Max PIanck 

Institute for Evolutionary Anthropology2) 
danielle.matthews@sheffield.ac.uk 

According to Griceʼs (1975) Maxim of Manner, speakers should avoid obscurity of expression: they 
should not refer to the same object with different terms without good reason. So, if we are engaged in 
moving toys around on a set of shelves and I refer to a toy consistently as ʻthe bushʼ, then you will 
expect me to continue to use that term in the future. If I abandon our ʻreferential pactʼ and call the toy 
ʻthe treeʼ you will be momentarily confused. However, if a new person (with no prior experience of our 
pact) comes along and uses this alternative expression, you would not find it confusing, as long as it is 
an acceptable description of the toy. The nature of such referential pacts has been widely debated in 
the adult literature (e.g., Brennan & Hanna, 2009; Brown-Schmidt, 2009; Kronmüller & Barr, 2007; 
Metzing & Brennan, 2003; Shintel & Keysar, 2009). Here we test whether children show sensitivity to 
partner-specific referential precedents and consider what this tells us about how pacts are processed.  

128 children aged 3 and 5 years co-operated with an experimenter (E1) to move toys to new locations 
on a shelf. E1 established referential terms for all toys in a warm up game. Then, either the original 
partner, E1, or a new partner, E2, played a second game with the same toys. In this test game, toys 
were referred to with either their original terms from the warm up or with new terms. Videos of the 
childrenʼs hand movements when retrieving toys were coded for the time it took from the onset of the 
critical referring expression for the child to reach into the relevant box (figure 1).  

A mixed effects regression model confirmed that, on the first of two trials, children were slowed down by 
the use of a new referring expression significantly more if the expression was produced by the original 
partner than by a new partner (B = 0.873, S.E. = 0.235, Z = 3.707, p  > .001). There were no significant 
effects for trial 2, which would suggest that once a pact has been broken ʻall bets are offʼ: children are 
not so surprised when subsequently other pacts are also not adhered to (c.f. Brown-Schmidt, 2009). 
Unlike adults, all children slowed down to some extent even when a new term was used by a new 
partner. They also took about double the time to recover from a broken pact compared to adults and 
frequently protested at the use of new terms (saying, e.g., ʻItʼs not a tree, itʼs a bush!ʼ), doing so 
regardless of their interlocutorʼs identity.  We discuss the implications of these findings for the debate 
regarding the nature of referential pacts.   
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Fig1. Camera angle for coding RTs.         Fig 2. Difference in RTs: RT to new term minus RT to old term.  
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PRAGMATIC TOLERANCE AND THE ACQUISITION OF IMPLICATURE  
Napoleon Katsos (University of Cambridge), Dorothy Bishop (University of Oxford) 

nk248@cam.ac.uk 
 

[1, 2, 3] report that young children fail to derive scalar implicatures (the pragmatic inference from ʻThe 
mouse picked up some of the carrotsʼ to ʻThe mouse didnʼt pick up all of the carrotsʼ). The experimental 
paradigm typically used is a binary judgement on the felicity of under-informative utterances (e.g. say if 
the sentence above is ʻrightʼ or ʻwrongʼ for a situation where the mouse picked up all of the carrots). It is 
consistently reported that young children fail to reject under-informative utterances at the rate that they 
reject semantically false utterances (e.g. the same utterance for a situation where the mouse didnʼt pick 
up any carrots). Similar findings are reported from a visual world sentence-to-picture matching study [4]. 
The delay of the pragmatic compared to the semantic inferences can be attributed to difficulty in 
integrating information from two distinct systems. 

We argue that the previous findings are due to methodological artefacts. According to standard 
pragmatic theory [5, 6, 7] under-informative utterances are neither right nor wrong, as they are logically 
true yet pragmatically sub-optimal. A pragmatically competent child who nevertheless doesnʼt consider 
under-informativeness as grave a violation as semantic falsity will refrain from rejecting under-
informative utterances. In a binary judgment task this child is left with ʻacceptanceʼ as the only option.  

In Experiment 1 18 5 ½-year-old English-speaking children are given the binary judgment task. Children 
rejected under-informative utterances (the puppet saying ʻsome of the NPʼ in situations where ʻallʼ was 
the case) at rates of only 29%. Semantically false utterances were rejected at 100%. This replicates the 
previous literature. In Experiment 2 a ternary-judgment task with the exact same materials, another 18 5 
½ -year-old children were asked to give the puppet ʻthe smallʼ, ʻthe bigʼ or ʻthe huge strawberryʼ. 
Children consistently rewarded the small strawberry for false utterances, the big strawberry for under-
informative and the huge for optimal (true and informative). Thus, children are sensitive to violations of 
informativeness, but they consider them less grave than semantic falsity. Finally, Experiment 3, a 
sentence-to-picture matching task with the same materials, addressed the study by [4] who report that 
5- to 6-year olds do not draw implicatures when selecting a referent prior to a unique disambiguation 
point (UDP). Our verbal stimuli contained no UDP so that the critical sentences remained globally 
ambiguous throughout the trial if the inference were not generated. Children selected the picture that 
corresponded to the interpretation with the scalar implicature at rates of 89%.  

We conclude that 5-year-old children appear to be under-informative comprehenders in binary 
sentence-evaluation tasks but this is because they are tolerant towards pragmatic infelicity. Adult 
control groups in experiments 1 and 2 are also tolerant to pragmatics (though this is expressed in 
qualitatively different ways). These findings restore the symmetry between acquisition of semantic and 
pragmatic competence. In fact, in the absence of our findings, it would be impossible to make sense of 
studies demonstrating pragmatic competence in much younger children [8]. 

 
 

[1] Noveck, I. A. (2001). When children are more logical than adults. Cognition, 86: 253-282. [2] Papafragou, A. & 
Musolino J. (2003). Scalar implicatures: experiments at the semantics/pragmatics interface. Cognition, 86: 253-282. 
[3] Guasti, M.T., Chierchia, G., Crain, S., Foppolo F., Gualmini, A., and Meroni L. (2005). Why children and adults 
sometimes (but not always) compute implicatures. Language and Cognitive Processes, 20 (5): 667-696. [4] Huang, 
Y. & Snedeker, J. (2009). Semantic meaning and pragmatic interpretation in five-year olds: Evidence from real time 
spoken language comprehension. Developmental Psychology, 45: 1723-1739 [5] Grice, H. P. (1975). Logic and 
Conversation. In P. Cole and J.L. Morgan (Eds.), Syntax and Semantics, Vol. 3. (41-58). New York: Academic 
Press. Reprinted in Grice, H. P. (1989).  Studies in the Way of Words, Harvard University Press, Cambridge MA. 
[6] Levinson, S. (1983). Pragmatics. Cambridge, UK: Cambridge University Press [7] Horn, L. (1984). Toward a 
new taxonomy for pragmatic inference. In D. Schiffrin (ed.) Meaning, Form and Use in Context: Linguistic 
Applications, Proceedings of GURT  ʼ84 (pp. 11-42). Washington D.C.: Georgetown University Press. [8] 
Tomasello, M. (1992). The social bases of language development. Social Development, 1, 67-87 
 



 
O21      

44 

PREDICTABILITY IN THE VISUAL WORLD 
Joshua K. Hartshorne, Manizeh Khan, Jesse Snedeker (Harvard University) 
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How rapidly are pragmatic inferences calculated? Evidence is mixed. Using eyetracking, Sedivy et al. 
(1999) find listeners rapidly infer that an item labeled with big implies existence of a smaller item of the 
same type, while Huang & Snedeker (2009) find a marked delay in recognizing that the girl with some X 
implies the existence of another character with some X. Whether this difference would appear in the 
same experiment is unknown. Grodner et al. (in press) find rapid interpretation of some. They argue that 
some was slow to process in Huang & Snedeker because it was rendered infelicitous by the use of 
numerals in filler trials. Alternatively, Grodner et al.ʼs use of scalar quantifiers in most trials may have 
helped participants anticipate how objects would be labeled, speeding processing (2009).  
 

We varied label predictability across two experiments involving both size adjectives and scalar 
quantifiers.  Participants viewed displays (Figures 1-3) and listened to recorded instructions (click on the 
boy/girl who has __some of/all of/the yellow/the big__ blicket(s)). Both objects and their names were 
novel. In the semantic conditions (yellow, all), reference could be disambiguated semantically (e.g., only 
one girl had a yellow object or all of anything; note while Sedivy et al. also investigated pragmatic 
inferences based on color, our color trials were unambiguous semantic control trials). In the pragmatic 
conditions (big, some), disambiguation required an additional pragmatic inference – that big was being 
used contrastively or that some means some-but-not-all.  
 

In Exp. 1, on every trial only the relevant contrast (size, quantity) was depicted, so each display-type 
exactly predicted the type of modifier: only the big trials used displays with a salient size contrast 
(Figure 1), whereas only the some and all trials used displays with salient some/all contrasts (Figure 2), 
and filler color trials involved objects that contrasted in color, but not size or numerosity (not shown).  In 
contrast, in Exp. 2 each display (Figure 3) was rotated through conditions and could be used with any of 
the modifiers (an additional small condition also increased label diversity).  
 

Table 1 shows the percentage of off-line target responses and the first time window in which eye 
movements indicated a preference for the target character (ps<.05) in both experiments. Because of 
baseline looking preferences, we split the eyetracking data based on whether, at modifier onset, 
participants were looking at the target or competitor (e.g. the other girl). A reliable target preference was 
established when participants were more likely to switch to the target character than away from it. 
Although participants chose the target at roughly equal rates in both experiments, eye movements were 
delayed in Exp. 2, particularly for the pragmatic conditions.  
 

We confirmed rapid pragmatic interpretation of big relative to some, but found that both pragmatic 
inferences but not semantic interpretation were affected by label predictability – either because listeners 
can quickly extract display-type/label-type correlations or because displays with single, salient contrasts 
induce spontaneous encoding of the objects according to the contrast (big, some, etc.).  
        
  Experiment 1 (N=12)                                             Experiment 2 (N=17)                                  Experiments 1 vs. 2 
Condition  % “correct       1st Reliable Window % “correct” 1st Reliable Window    1st Window w/Sig. Inter. 
Some  75%  800-1000ms 76%  3000-3200ms  1000-1200ms 
All  81%  800-1000ms 89%  1200-1400ms  none 
Color  100%  400-600ms 100%  400-600ms  none 
Big  83%  400-600ms 75%  1000-1200ms  800-1000ms 
Table 1.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1      Figure 2     Figure 3       
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EMBODIED ATTENTION AND WORD LEARNING IN TODDLERS 
Linda B. Smith (Indiana University, Bloomington) 

smith4@indiana.edu 
 
Most theories of language development are “cognitive”  in the sense of being about internal models, 
propositions, and inferences.  It is not at all clear that these theories can explain real world word-
learning, learning that happens in real time, in a physical world –that is highly cluttered with many 
potential referents, many shifts in attention, many goals, and in which every bodily movement changes 
the sensory input.   This talk considers how the toddler's body –and the toddler's own physical actions – 
play a key role in –and indeed simplify – learning object names.  The body's momentary actions select 
and in stabilize visual information and are play a direct role ibinding of names to things. Using tiny 
video-cameras placed low on the forehead of the child to capture the dynamic first person view, 
measures of eye-gaze direction, motion sensors on heads and hands, and success in word learning 
tasks, the experiments shows learning, early early language learning, is inseparable from –and made in 
– embodied interaction in the world.  
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PREDICTING WORDS BEYOND THE SYNTACTIC HORIZON:  WORD 

RECURRENCE DISTRIBUTIONS MODULATE ON-LINE LONG-DISTANCE 
LEXICAL PREDICTABILITY 

 

Jordana Heller, Janet Pierrehumbert, and David N. Rapp (Northwestern University) 
jordana@u.northwestern.edu 

 

The contributions of lexical and syntactic probabilities to predictability and lexical access have been 
investigated for increasingly-sized word spans below the level of the sentence (e.g. Arnon & Snider, 
2010; Levy, 2008). Here, we apply recent advances in quantifying the topicality of words in discourse to 
explore expectation at much longer scales. Topicality is quantified using a statistic derived from a 
wordʼs recurrence distribution, termed word burstiness. Data from eye-tracking during reading show that 
burstiness is a significant correlate of word predictability in text at heretofore-uninvestigated distances 
up to ~4,000 words.  

Text analysis has shown that word types tend to recur with characteristic distributions in text (e.g. 
Altmann et al., 2009). Some words, termed highly bursty, tend to recur in relatively short bursts, 
corresponding to passages where the word is topical. Because of this recurrence pattern, the likelihood 
that such a word will be re-mentioned greatly increases once it has been mentioned, and then decays 
over time. Conversely, less bursty words appear more evenly throughout a text; occurrence changes 
their likelihoods little. Although word frequency modulates burstiness, it remains distinct: words with the 
same frequency can exhibit differential burstiness. For example, in the college-level psychology 
textbook studied in the current experiment, highly bursty words included "color", "vibrating", and "near", 
which occurred frequently only during specific segments of the text. Less bursty, frequency-matched 
words included "point", "crossing", and "alone".  

If word processing reflects burstiness on-line, we expect a larger change in lexical predictability 
between the first and subsequent mentions of highly bursty words than for less bursty words. Increased 
predictability should result in decreased reading time (Rayner, 1998). To test this, we investigated eye-
tracking recordings of 16 participants continuously reading a long passage (4681 words). The length 
allowed investigation of long-distance predictability for many recurrences of many words over a total 
time of ~16 minutes per participant. First-fixation and gaze durations were calculated for all words 
whose first-fixation was between 30 ms and 1000 ms. These were analyzed with respect to a 
burstiness measure, Deviation of Proportions (Gries, 2008), in addition to many well-known predictors 
of reading time. Deviation of Proportions measures the density of word occurrence in a selection 
relative to expected occurrence density given an even distribution throughout the text. 

Results of a linear mixed effects regression reveal a significant contribution of word burstiness to lexical 
access above and beyond what has previously been accounted for by word frequency, transitional 
probabilities, length, class, and givenness. As predicted, we find a significant interaction of burstiness 
with givenness: reading time reduces for given words relative to new words more for highly bursty 
words. This reduction is ~15 ms in first-fixation duration and ~30 ms in gaze duration for highly bursty 
words; for less bursty words, reduction is near zero. Significant effects persist within parts of speech 
that cover a range of topicality (e.g. nouns). 

In sum, these results indicate that readers apply implicit knowledge of word topicality to predict word 
likelihood over discourse-level distances, in addition to tracking local statistics. They support a role of 
topic activation that persists over distances much longer than those previously investigated in 
psycholinguistics. 

 
 

Altmann, E. G., Pierrehumbert, J. B., & Motter, A. E. (2009). Beyond word frequency: Bursts, lulls, and scaling in 
the temporal distributions of words. PLoS ONE, 4, e7678. 
Arnon, I. & Snider, N. (2010). More than words: Frequency effects for multi-word phrases. Journal of Memory & 
Language, 62, 67-82. 
Gries, S. T. (2008). Dispersions and adjusted frequencies in corpora. International Journal of Corpus Linguistics, 
13, 403-437. 
Levy, R. (2008). Expectation-based syntactic comprehension. Cognition, 106, 1126–1177.  
Rayner, K. (1998). Eye movements in reading and information processing: 20 years of research. Psychological 
Bulletin, 124, 372-422. 
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WHEN PREDICTABILITY IS NOT ENOUGH:  THE ADDITIONAL EFFECT OF 
GIVENNESS ON ACOUSTIC REDUCTION 

Jason Kahn & Jennifer E. Arnold (University of North Carolina at Chapel Hill)  
jmkahn@email.unc.edu 

 

Speakers pronounce words with shorter duration when their referents have been mentioned (i.e. 
“given,” Fowler & Housum, 1987) and the context makes them predictable (Bell et al., 2009; Watson et 
al., 2007). However, prior mention increases a referentʼs predictability (Arnold 1998), confounding the 
contributions of predictability and givenness to reduction. One theoretical tradition claims reduction 
marks “given” discourse status (Halliday 1967). Another says reduction is a function of probability (Bell 
et al., 2009; Levy & Jaeger, 2007). If so, contextual probability may subsume both givenness and 
referential predictability. However, neither approach specifies a detailed processing mechanism. 

We propose that acoustic reduction stems from facilitation at different levels of the production system, 
which results from both probability and discourse status. We test this proposal by examining how 
reduction occurs for predictable referents that are either linguistically or non-linguistically (visually) 
given. We predict that 1) non-linguistic givenness should elicit reduction and 2) linguistic givenness 
should elicit more reduction, because it explicitly activates linguistic representations in addition to 
conceptual ones.  

In an instruction-giving task, one participant saw actions on a computer screen, and described them to 
a partner, e.g. “The airplane rotates right”; the partner then executed the action on her screen. On each 
trial, both participants saw an array of the same eight objects, and the speaker saw and described 
actions for three of them, one at a time. The critical manipulation was whether the participants knew, 
prior to the instructions, which objects would move. In linguistically given trials, three objects were 
named before the actions. In non-linguistically given trials, three objects flashed. In control trials, no 
objects were identified.  The three instructions were randomly ordered, so that the given objects were 
not fully predictable until the third instruction for each trial. We used these third instructions for our 
analysis. A comparison between the control and non-linguistic condition would reveal effects of 
facilitation via non-linguistic exposure (prediction 1), while comparison between the linguistic and non-
linguistic conditions would reveal any additional facilitation from the linguistic form (prediction 2). 

With mixed models, we analyzed the log-transformed duration of the latency to begin speaking, and the 
object word (“airplane”). Both regions were shorter in the non-linguistically given condition than the 
control condition, and even shorter in the linguistic condition. This additional reduction suggests that 
hearing the word activated linguistic representations, which increased reduction beyond a simple 
predictability or discourse status representation. These results show that linguistic givenness elicits 
reduction in the presence of predictability. 

 In a second experiment, we reduced the number of instructions per trial to one, and decreased the 
predictability associated with the prime to 1/8th. A similar analysis revealed shorter durations on the 
object word in the primed conditions, even in the absence of high predictability.  

These experiments support the view that reduction is a function of the activation of representations in 
the production system.  Givenness indicates not only discourse status or probability, but also facilitates 
production generally. This view synthesizes existing accounts of reduction into a common cognitive 
component, moving toward a more detailed mechanistic explanation. 

 
 

Arnold, J. E. (1998).  Reference form and discourse patterns (Doctoral dissertation, Stanford University, 1998).  
Dissertation Abstracts International, 59, 2950. 
Bell, A., Brenier, J. M., Gregory, M., Girand, C., & Jurafsky, D. (2009).  Predictability effects on durations of content 
and function words in conversational English.  Journal of Memory and Language, 60, 92-111. 
Fowler, C. A., & Housum, J. (1987).  Talkersʼ signaling of “new” and “old” words in speech and listenersʼ perception 
and use of the distinction.  Journal of Memory and Language, 26, 489-504. 
Halliday, M. A. K. (1967). Intonation and Grammar in British English.  Mouton: The Hague. 
Levy, R., & Jaeger, T. F. (2007). Speakers optimize information density through syntactic reduction. In B. 
Schlokopf, J. Platt, & T. Homan (Eds.), Advances in neural information processing systems (NIPS) 19 (pp. 849-
856). Cambridge, MA: MIT Press. 
Watson, D.G., Arnold, J.E., & Tanenhaus, M.K. (2008). Tic tac TOE: Effects of predictability and importance on 
acoustic prominence in language production. Cognition, 106, 156-1557. 
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Different languages encode different information in referring expressions. In English, the referent's 
biological gender is expressed in pronouns (he vs. she), whereas in non-gender marking languages 
such as Finnish, it is not, so the same pronoun is used for both males and females. How do these 
linguistic differences affect the ways in which speakers attend to the entities during reference (Pinker, 
1989; Slobin, 1996)? Research has shown that English speakers reduce pronoun use when the context 
includes a referential competitor that has the same rather than different biological gender from the 
referent (e.g., Arnold & Griffin, 2007). An obvious reason for this may be that the competitorʼs 
congruence in gender affects the ambiguity of the pronoun (ambiguity avoidance account). More 
recently, however, researchers have argued that the gender effect is due to semantic competition 
(Arnold & Griffin, 2007). A same-gender competitor is semantically more similar to the referent than a 
different-gender competitor and hence interferes more strongly with the referentʼs memory retrieval. 
That is, whereas the ambiguity avoidance account claims that the gender congruence effect is specific 
to gender-marking languages, the semantic competition account predicts that it is not: A gender 
congruence effect should occur regardless of whether gender is expressed in pronouns. That is, a 
same gender competitor should reduce pronoun use even in Finnish. 
 
Indiana University Bloomington, IndianaTo test these hypotheses, we investigated the use of Finnish 
pronouns as a function of gender congruence. Following a context sentence (1), participants described 
a picture, where the target carried out an action (getting off a horse). The target was the subject 
(kuningas, the king) in (1) and we examined if the gender of the oblique object in (1), which had the 
same gender (lentäjän, the pilot) or different gender (lentoemännän, the stewardess) from the referent, 
affected the frequency of pronouns relative to repeated NPs (He gets off the horse/The king gets off the 
horse in translation).  
 
(1) Kuningas vieraili linnassa lentäjän / lentoemännän kanssa. (The king visited the castle with the 
pilot/stewardess.) 
 
As in English, gender affected pronoun use in Finnish. Participants produced significantly fewer 
pronouns when the competitor had the same gender as the referent compared to when it had a different 
gender. Because pronouns do not express gender in Finnish, the effect of gender cannot be due to 
ambiguity avoidance. Instead, the results supported the semantic competition account: The higher 
conceptual similarity between the referent and competitor in the same gender than in the different 
gender condition caused stronger semantic competition in the same gender condition, reducing the 
referentʼs accessibility and frequency of pronoun use. Furthermore, gender congruence had an effect 
on speech errors. Participants mistakenly used the competitorʼs role name more frequently when the 
competitor had the same gender as the referent than otherwise, suggesting a stronger semantic 
interference in the same-gender condition. Such interference may have occurred because the stronger 
semantic competition in the same gender condition resulted in stronger lexical competition. Together, 
the results provide new evidence that gender results in semantic competition, which in turn affects the 
choice of referring expressions. 

 
 

Arnold, J. E., & Griffin, Z. M. (2007). The effect of additional characters on choice of referring expression: Everyone 
counts. Journal of Memory and Language, 56(4), 521-536. 
Pinker, S. (1989). Learnability and cognition: The acquisition of argument structure. Cambridge, MA: MIT Press. 
Slobin, D. (1996). From ʻthought and languageʼ to ʻthinking for speakingʼ. In J. J. Gumperz & S. C. Levinson (Eds.), 
Rethinking linguistic relativity (pp. 70–96). New York, NY: Cambridge University Press. 
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Competition has been widely regarded as an important mechanism in human cognition. For many 
years, competition was assumed to be the mechanism underlying lexical selection in word production 
(e.g., Levelt, Roelofs, & Meyer, 1999; Roelofs, 1992). Recently, however, this assumption has been 
challenged in a number of studies. Finkbeiner and Caramazza (2006) argued against selection by 
competition based on the observation that visible distractor words in object naming yield semantic 
interference, whereas masked distractors yield semantic facilitation. We examine an alternative account 
in which the interference and facilitation effects of distractor words do not refute lexical competition but 
rather reflect whether or not distractors are strong enough to exceed a threshold for entering the 
competition process. We report three experiments in which distractor strength was manipulated by 
means of co-activation, visibility, and duration. Naming performance was assessed in terms of mean 
response time (RT) and in terms of ex-Gaussian analyses of the shape of response time distributions, 
yielding measures of mu and sigma (characterizing the leading edge) and tau (characterizing the tail) of 
the distribution (cf. Balota et al., 2008). Earlier research has associated the tau parameter with 
increased attentional control (e.g., Aarts et al., 2009). In Experiment 1, semantic facilitation was 
obtained in mean RTs from clearly visible distractors that did not benefit from co-activation, whereas 
degraded distractors, in the absence of co-activation, yielded no semantic effect. In Experiment 2, 
semantic interference was obtained in mean RTs from both clearly visible and degraded distractors that 
received co-activation from other distractors. In Experiment 3, these distractors also yielded 
interference in mean RTs when presented visibly at both short and longer presentation durations. 
Semantic interference from clearly visible distractors was always reflected in tau, suggesting increased 
attentional control, whereas semantic facilitation was reflected in mu. These findings support the 
competition-threshold account of the polarity of semantic effects from visible and masked/degraded 
distractors in naming performance. 

 
 

Aarts, E., Roelofs, A., & van Turennout, M. (2009). Attentional control of task and response in lateral and medial  
frontal cortex: brain activity and reaction time distributions. Neuropsychologia, 47, 2089-2099. 
Balota, D. a., Yap, M. J., Cortese, M. J., & Watson, J. M. (2008). Beyond mean response latency: Response time  
distributional analyses of semantic priming. Journal of Memory and Language, 59, 495-523. 
Finkbeiner, M., & Caramazza, A. (2006). Now you see it, now you don't: on turning semantic interference into     
facilitation in a Stroop-like task. Cortex, 42, 790-796. 
Levelt, W. J., Roelofs, A., & Meyer, A. S. (1999). A theory of lexical access in speech production. Behavioral and    
Brain Sciences, 22, 1–75. 
Roelofs, A. (1992). A spreading-activation theory of lemma retrieval in speaking. Cognition, 42, 107-142. 
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TALKER-SPECIFIC AND LEXICAL COMPETITION EFFECTS FOLLOW 
DIFFERENT TIME-COURSES DURING WORD LEARNING 

Helen Brown & M. Gareth Gaskell (University of York) 
h.brown@psych.york.ac.uk 

 

Recent research has indicated that while novel phonological representations are formed immediately 
after encountering a new word, and that these representations contain detailed talker-specific 
information (Creel, Aslin, & Tanenhaus, 2008), some aspects of word learning such as engagement in 
lexical competition and free recall benefit from periods of offline consolidation (Dumay & Gaskell, 2007).  
However, the time-course of talker-specific effects for novel words has not yet been investigated.  
Research has indicated that talker-specific effects for real words are present immediately but fade over 
time (Goldinger, 1996).  Here we present a series of experiments investigating the role of talker identity 
in both the recognition of novel words and their engagement in competition with phonologically similar 
real words. 

Participants were exposed to novel nonwords (e.g., cathedruke) in a phoneme monitoring task, with half 
of the items spoken consistently in a male voice, and half consistently in a female voice.  Participants 
then completed one test of talker-specific effects (an old/new categorisation task), and one test of 
lexical competition (lexical decision or pause detection) immediately after studying the novel nonwords, 
as well as completing these tasks one day later, and one week later. In the old/new categorisation task 
half of the novel nonwords were heard in the same voice as study, and half were heard in a different 
voice, allowing us to investigate whether talker information affected the recognition of the novel words 
themselves.  Likewise, half of the items in the lexical competition task were heard in the same voice that 
the corresponding novel word had been studied in, and half were heard in a different voice, thus 
allowing us to determine whether talker information affected the lexical competition processes that arise 
between novel nonwords and their phonologically similar basewords (e.g., cathedral) after a period of 
offline consolidation. 

Results indicated that while changes in talker identity affected recognition of the novel words 
immediately after study, as well as up to one week later, these episodic effects did not appear to benefit 
from offline consolidation.  In contrast, the same novel words did not engage in lexical competition with 
phonologically similar real words until after a period of offline consolidation.  We interpret these findings 
within a complementary learning systems framework (McClelland, McNaughton, & O'Reilly, 1995), 
which proposes that hippocampal areas mediate newly formed memory representations, but that offline 
consolidation strengthens neocortical memory representations.  We argue that talker-specific effects 
are mediated primarily by hippocampal areas, but that lexical competition effects are largely dependent 
on more abstract neocortical representations. 

 
 
 

Creel, S. C., Aslin, R. N., & Tanenhaus, M. K. (2008). Heeding the voice of experience: The role of talker variation 
in lexical access. Cognition, 106(2), 633-664. 
Dumay, N., & Gaskell, M. G. (2007). Sleep-associated changes in the mental representation of spoken words. 
Psychological Science, 18(1), 35-39. 
Goldinger, S. D. (1996). Words and voices: Episodic traces in spoken word identification and recognition memory. 
Journal of Experimental Psychology-Learning Memory and Cognition, 22(5), 1166-1183. 
McClelland, J. L., McNaughton, B. L., & O'Reilly, R. C. (1995). Why there are complementary learning-systems in 
the hippocampus and neocortex: Insights from the successes and failures of connectionist models of learning and 
memory.  . Psychological Review, 102(3), 419-457.      
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BRAINS, GENES AND LANGUAGE EVOLUTION 

 

Morten H. Christiansen  (Cornell University and the Santa Fe Institute) 
christiansen@cornell.edu 

 
Why is language the way it is, and how did it come to be that way? Answering these questions requires 
postulating genetic constraints on language. A key challenge for language evolution research is 
therefore to explain whether such genetic constraints are specific to language or whether they might be 
more general in nature. In this talk, I argue that traditional notions of universal grammar as a biological 
endowment of abstract linguistic constraints can be ruled out on evolutionary grounds. Instead, the fit 
between the mechanisms employed for language and the way in which language is acquired and used 
can be explained by processes of cultural evolution shaped by the human brain. On this account, 
language evolved by 'piggy-backing' on pre-existing neural mechanisms, constrained by socio-
pragmatic considerations, the nature of our thought processes, perceptuo-motor factors, and cognitive 
limitations on learning, memory and processing. Using behavioral, computational and molecular 
genetics methods, I then explore how one of these constraints -- the ability to learn and process 
sequentially presented information -— may have played an important role in shaping language through 
cultural evolution. I conclude by drawing out the implications of this viewpoint for understanding the 
problem of language acquisition, which is cast in a new, and much more tractable, form. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
O27    

52 

 
SLEEP SPINDLE ACTIVITY IS ASSOCIATED WITH THE INTEGRATION OF NEW 

SPOKEN WORDS IN THE MENTAL LEXICON 
Jakke Tamminen (University of Manchester), Jessica Payne (University of Notre Dame), 
Robert Stickgold (Harvard Medical School & Beth Israel Deaconess Medical Center), Erin 
Wamsley (Harvard Medical School & Beth Israel Deaconess Medical Center), & Gareth 

Gaskell (University of York) 
jakke.tamminen@manchester.ac.uk 

 

Newly learned spoken words (e.g., cathedruke) engage in lexical competition with phonologically 
overlapping familiar words (e.g., cathedral) during recognition, providing a marker of integration in the 
lexicon (Gaskell & Dumay, 2003). This effect emerges only after a delay and its onset seems to be 
associated with sleep (Dumay & Gaskell, 2007), a finding which may reflect properties of 
complementary learning systems (e.g., McClelland et al., 1995). By this view, memory storage initially 
relies on sparse representations in the hippocampus. New memories become independent of the 
hippocampus and come to rely on neocortical, highly overlapping representations after consolidation, 
thus eventually becoming integrated with existing stores of knowledge such as the mental lexicon.  
Davis et al. (2009) addressed these predictions, showing that novel words encountered for the first time 
engaged the hippocampus with further exposures attenuating this response. Only novel words that had 
been learned prior to sleep (24 hr earlier) engaged in lexical competition and showed a word-like 
neocortical response. If sleep actively promotes hippocampal-neocortical interaction resulting in lexical 
integration, it should be possible to find sleep-related neural events associated with integration. 
Neocortical sleep spindles occur in temporal alignment with hippocampal ripples, and have been 
proposed as a marker of hippocampal-neocortical dialogue (Sirota et al., 2003). We hypothesised that 
lexical integration should be associated with spindle activity overnight following novel word training.   

Participants studied novel spoken words (designed to enter into lexical competition with overlapping 
familiar words) in the evening (sleep group, n=30) or in the morning (wake group, n=30) and were then 
tested on three occasions:  immediately, following a 10hr delay (across wakefulness or a night of 
polysomnographically monitored sleep, depending on condition), and a week later at the same circadian 
time. We tested the lexical competition effect (defined as the difference in RTs between test words that 
had been given a new competitor in training and control words that had not been given a new 
competitor), as well as recall rates and recognition speed of the novel words themselves. 

Compared to immediate performance, free and cued recall rates increased across a night of sleep 
(ps≤.001), but remained unchanged or decayed across a day of wakefulness. Compared to 
performance at the 10hr delay, recall rates increased at the 1-week test in the wake group only 
(ps≤.001). Similar improvement patterns were seen in recognition speed. Novel words influenced 
recognition of neighbouring familiar words at the 10hr and 1-week delay tests (ps<.05) in both groups, 
but not immediately after training. Most crucially, emergence of this competition effect in the sleep group 
was associated with sleep spindle activity (assessed by an automatic spindle detection algorithm). The 
magnitude of change in competition between the two times was positively correlated with spindle counts 
(r=.55, p = .004).  

Our data show that sleep plays an active role in integrating novel words in the lexicon, as well as 
enhancing their explicit recall and recognition. The involvement of sleep spindles provides the most 
direct evidence to date that vocabulary acquisition is supported via consolidation during sleep, and 
demonstrates the relevance of domain general models of memory to language processing.  

 
 

Davis, M. H., Di Betta, A. M., Macdonald, M. J. E., Gaskell, M. G. (2009). Learning and consolidation of novel 
spoken words. Journal of Cognitive Neuroscience, 21, 803-820. 
Dumay, N., & Gaskell, M. G. (2007). Sleep-associated changes in the mental representation of spoken words. 
Psychological Science, 18, 35-39. 
Gaskell, M. G., & Dumay, N. (2003). Lexical competition and the acquisition of novel words. Cognition, 89, 105-132. 
McClelland, J. L., McNaughton, B. L., & OʼReilly, R. C. (1995). Why there are complementary learning systems in 
the hippocampus and neocortex: Insights from the successes and failures of connectionist models of learning and 
memory. Psychological Review, 102, 419-457. 
Sirota, A., Csicsvari, J., Buhl, D., & Buzsaki, G. (2003). Communication between neocortex and hippocampus 
during sleep in rodents. Proceedings of the National Academy of Sciences of the USA, 100, 2065-2069. 
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EARLY LEXICAL ACTIVATION INTERACTS WITH VISUAL WORD FORM 
PROCESSING DURING WORD RECOGNITION: EVIDENCE FROM ERPS 

Vicky Tzuyin Lai (Max Planck Institute for Psycholinguistics), Albert Kim (University of 
Colorado, Boulder) 

Vicky.Lai@mpi.nl 
 
Models of word recognition disagree over whether lexical-semantic representations are accessed within 
the earliest stages of visual word processing (approximately the first 200 msec). While some 
neurophysiological (EEG and MEG) studies report that semantic context modulates brain-responses as 
early as 100-170 msec after word-onset (e.g., [1]), other studies find no evidence for early lexical 
access (e.g., [2]). “Late-access” proposals posit an initial stage of word recognition, which is sensitive to 
visual word form and simpler sensory features and precedes lexical-semantic access (e.g., [2],[3]). 
Late-access models can explain most early effects of semantic context in terms of predictive activation 
of word-form representations, which is mediated by prior context ([2]).   
We investigated the neural mechanisms of visual word recognition by recording event-related potentials 
(ERPs), while participants read sentences like 1-4. Pseudoword targets occurred in contexts that either 
supported a similar real word (2; supported pseudoword) or did not (3; no-support pseudoword). We 
also studied non-words (4). 
 1.  She measured the flour so she could bake a cake … CONTROL 
 2.  She measured the flour so she could bake a ceke … SUPPORTED PSEUDOWORD  
 3.  The gardeners used shovels to pile the ceke … NO-SUPPORT PSEUDOWORD  
 4.  She measured the flour so she could bake a srdt … NONWORD 
The pseudoword in 2 is similar to a contextually predictable word (“cake”), while in 3 the pseudoword 
deviates from predictable word-forms (e.g, “dirt”). We hypothesized that the pseudoword in 2 would 
drive early lexical activation (CAKE), mediated by its feature-overlap with the required input and by 
contextual pre-activation (early-access). This lexical activation may provide rapid top-down feedback 
that sharpens a prediction for the visual word-form “cake” and allows rapid sensitivity to the discrepancy 
between predicted and actual input (“cake” vs. “ceke”). Early lexical activation is less likely when 
orthographic features and context do not converge on a particular word (3 and 4), and prediction-error 
will be lower than in 2. If word processing is incapable of lexical access during the initial stages of 
processing (late access), then early brain responses can be mediated only by predictions established 
prior to a wordʼs onset. Under these conditions, the flagrant prediction-error in 3 and 4 should be 
detected more rapidly than the minor prediction-error in 2. 
Consistent with early lexical access, supported pseudowords (2) elicited early brain responses in the 
form of an enhanced positivity over occipital electrodes at 135 msec (P135), relative to control words 
(see Figure). No-support pseudowords (3) and nonwords (4) elicited a later enhanced negativity, largest 
at occipito-temporal electrodes (N170; see Figure). The finding of early sensitivity to small orthographic 
deviations (“ceke” vs “ceke”) is consistent with rapid feedback-dynamics between visual word-form 
processing mechanisms and higher-level lexical representations. The activation of lexical 
representations may mediate rapid sharpening of a prediction (“cake”), which enhances prediction-error 
generated by “ceke”. 
 

 
[1] B. Penolazzi, O. Hauk, and F. Pulvermüler, "Early semantic context integration and lexical access as revealed 
by event-related brain potentials", Biological Psychology,  vol. 74, Mar. 2007, pp. 374-388. [2] O. Solomyak and A. 
Marantz, "Lexical access in early stages of visual word processing: a single-trial correlational MEG study of 
heteronym recognition", Brain and Language,  vol. 108, Mar. 2009, pp. 191-196. [3] L. Pylkkänen and A. Marantz, 
"Tracking the time course of word recognition with  MEG", Trends in Cognitive Sciences,  vol. 7, May. 2003, pp. 
187-189. 
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ARE AGE-RELATED CHANGES IN THE NEURAL LANGUAGE SYSTEM NON-
LINEAR? 

Jingting Zhang, Billi Randall, Barry Devereux, Meredith Shafto, Jie Zhuang, and Lorraine K*. 
Tyler (Department of Experimental Psychology, University of Cambridge, UK.) 

*Email address of corresponding author: lktyler@csl.psychol.cam.ac.uk 
 

While some cognitive functions decline in response to age-related neural tissue loss, others, including 
sentence comprehension, remain preserved due to neural reorganisation (Tyler et al, 2010). The 
current study asks whether preserved sentence comprehension across the adult lifespan is 
underpinned by linear or non-linear changes in functional recruitment. In an fMRI study we manipulated 
syntactic ambiguity and dominance (subjectsʼ preferred interpretation when encountering ambiguity), 
and measured age effects on the relationship between grey matter, functional activity, and 
performance. 

Fifteen young (19-24 years), 14 mature (45-61 years), and 14 older adults (62-74 years) listened to 
sentences passively while being scanned. Half of the sentences contained syntactically ambiguous 
phrases (e.g., “insulting neighbours”), with a disambiguating continuation consistent with either the 
more preferred (dominant; e.g., “is”) or less preferred (subordinate; e.g., “are”) interpretation. The other 
sentences contained unambiguous phrases (e.g., “crying babies”) and served as a baseline. One month 
after the fMRI experiment, participants performed a behavioural post-test where they heard the 
sentence up to and including the ambiguous phrase and judged the acceptability of the disambiguating 
continuation (“is/are”).  

Behaviourally, subordinate RTs were slower than dominant RTs, which were equal to unambiguous 
RTs. There was no effect of age on this “dominance effect”, supporting previous evidence that sentence 
comprehension performance is preserved across the adult lifespan (Tyler et al, 2010). An fMRI analysis 
with all subjects also revealed a dominance effect, with more activity for subordinate than dominant 
sentences in bilateral inferior frontal gyrus (IFG) and left middle temporal gyrus (LMTG). Regression 
analyses in these three ROIs (LIFG, LMTG and RIFG) revealed linear age-related grey matter decline in 
syntax-related regions. However, dominance-related activity had a U-shape relationship with age, 
indicating a nonlinear development of neural reorganisation. 

To understand the nature of this nonlinear reorganisation, we examined each age group separately. 
Young and older subjects showed dominance effects in LIFG and LMTG, consistent with previous 
findings (Rodd et al, 2010). Older adults additionally recruited RIFG, consistent with evidence that RIFG 
recruitment underpins preserved sentence comprehension (Tyler et al., 2010). Unlike the young and 
older groups, the mature group showed no dominance effect. However, they had an ambiguity effect, 
with more activity for both subordinate and dominant sentences compared to unambiguous sentences. 
In contrast, young and older adults showed an ambiguity effect for subordinate but not dominant 
sentences. 

Our results show that despite linear grey matter decline, sentence comprehension performance is 
preserved across the adult lifespan, which is underpinned by nonlinear functional reorganisation. Older 
adultsʼ RH recruitment supports a LH network similar to younger adultsʼ in the regions involved and their 
responsiveness to syntactic variables including dominance. However, the mature group suggests a 
qualitatively different intermediate stage, characterised by sensitivity to ambiguity but not dominance. It 
remains unclear how the mature groupʼs neural response underpins a behavioural dominance effect 
similar to that of younger and older adults, but our results suggest that middle age may involve a period 
of adaptation to age-related neural change. 

 
 
Rodd, J. M., Longe, O. A., Randall, B., & Tyler, L. K. (2010). The functional organisation of the fronto-temporal       
language system: Evidence from syntactic and semantic ambiguity. Neuropsychologia, In Press,Uncorrected Proof. 
doi: 10.1016/j.neuropsychologia.2009.12.035 
Tyler, L.K., Shafto, M.A., Randall, B., Wright, P., Marslen-Wilson, W.D., Stamatakis, E.A. (2010). Preserving 
Syntactic Processing across the Adult Life Span: The Modulation of the Frontotemporal Language System in the 
Context of Age-Related Atrophy. Cerebral Cortex, 20(2), 352-364. 
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TOP-DOWN ACTIVATION OF VOICE AREAS IN THE AUDITORY CORTEX 
DURING SILENT READING OF DIRECT VS. INDIRECT SPEECH 

Bo Yao, Pascal Belin, & Christoph Scheepers (University of Glasgow) 
b.yao@psy.gla.ac.uk 

 

In human communication, direct speech (e.g. Mary said: “Iʼm hungry”) is perceived to be more vivid 
than indirect speech (e.g. Mary said [that] she was hungry) (Clark and Gerrig 1990). However, for silent 
reading, the representational consequences of this distinction are still unclear. While many of us share 
the intuition of an “inner voice” particularly during silent reading of direct-speech statements, there has 
been little objective empirical confirmation of this experience so far. This is surprising because, for 
example, recent embodied cognition theories explicitly propose an inherently perceptual mental 
representation of language (Barsalou 1999; Barsalou 2008); amongst other things, such theories would 
naturally predict a more vivid, 'audible-speech'-like representation of direct speech even during silent 
reading of text. Specifically, we hypothesised that, based on generalised perceptual experiences made 
in the past, readers are more likely to perceptually simulate the reported speakerʼs voice during silent 
reading of direct speech as opposed to meaning-equivalent indirect speech, as should be reflected in 
higher neural activity in voice-selective areas of the auditory cortex (cf. Belin et al., 2000). 

To test this hypothesis, we combined event-related fMRI with eye-tracking in sixteen native English 
participants whose task was to silently read ninety short stories like (1). Each story started with two 
declarative sentences to set up a scenario, followed by either a direct speech statement (1A) or a 
meaning-equivalent indirect speech statement (1B). Each story had a unique set of protagonists. Item-
condition combinations were counterbalanced across participants (Latin square) such that half of the 
stories per subject ended in a direct speech statement and the other half in an indirect speech 
statement. About 25% of the stories were followed by content-related questions to ensure that 
participants read for comprehension (rather than being encouraged to imagine voices). Subjectsʼ voice-
selective areas were determined by an auditory voice-localiser task (Belin et al., 2000) after the main 
experiment. 

(1) INTRO: PhD student Ella was summoned to her supervisor Jimʼs office to give a report on her 
current progress. When Ella asked for an extension, Jim looked concerned.  
A. He said: “Hmm, we really need those data in by next month for that conference.”  
B. He said that they really needed those data in by next month for that conference. 

During the first continuous reading (determined via 
eye-tracking) of the critical direct versus indirect 
speech statements, we found significantly greater 
activation for direct speech in voice-selective areas 
(green areas in Fig. A) of the right auditory cortex 
(t(15) = 3.85, p = 0.002 for individual Regions of 
Interest; t(15) = 3.25, p = 0.005 for group ROI; see Fig. 
B). Apart from demonstrating top-down activation of 
those brain areas in silent text reading for the first 
time, our results may be interpreted in line with the 
embodied cognition hypothesis, suggesting that 
readers mentally simulate aspects of the reported 
speakerʼs voice during silent reading of direct as 
opposed to indirect speech, as part of a more vivid 
representation of the former. It 1) extends this 
embodied framework to the auditory perceptual 
modality which has received little attention in the 
literature and 2) sheds new light on the distinction 

between direct and indirect speech from a cognitive neuroscience perspective, suggesting that 
perceptual vividness is one of the key aspects differentiating the two. 
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EMOTION WORD PROCESSING: EFFECTS OF EMOTIONAL VALENCE AND 
AROUSAL ON BEHAVIOURAL AND ELECTROPHYSIOLOGICAL MEASURES 

Francesca M.M. Citron, Evelyn C. Ferstl & Brendan S. Weekes (University of Sussex) 
f.citron@sussex.ac.uk 

 

Emotion is characterised by a two-dimensional structure: valence describes the extent to which an 
emotion is positive or negative, whereas arousal refers to the intensity of an emotion, how exciting or 
calming it is. It is known that the emotional content of verbal material influences cognitive processing 
during lexical decision, naming, emotional Stroop task and many others (see Citron et al., 2009). 
Converging findings showed that emotionally valenced words (positive or negative) are processed 
faster than neutral words, as shown by reaction time and ERP measures, suggesting a prioritisation of 
emotional stimuli (Scott et al., 2009). Other studies report slower recognition of negative words 
compared to positive words suggesting an additional effect of automatic vigilance (Algom et al., 2004). 
These latter studies, though, failed to control for important lexical and semantic features of single words 
(Larsen et al., 2006). Furthermore, few studies have considered the effects of emotional arousal on 
word recognition and the relationship between emotional valence and arousal (Kanske & Kotz, 2007; 
Kissler et al., 2009). 

The aims of our studies were to investigate the effects of both valence and arousal by using a direct 
measure of lexical access, namely a lexical decision task (LDT), and by carefully controlling for other 
lexical and semantic features; to quantify the extent to which emotion affects lexical processing; to 
determine at what stage of processing emotional effects take place by measuring event-related 
potentials (ERPs). 

Reaction time results revealed a main effect of arousal and an interaction between emotional valence 
and arousal: high arousal words were responded to faster than low arousal words, and this difference 
was much more pronounced for negative words compared to positive ones. No significant difference 
between positive and negative words was found. Also, a regression analysis showed a unique 
contribution of the emotion factor in predicting lexical decision latencies, beyond other variables. 

ERP results also showed an interaction between the two emotional dimensions around 200-300 ms, as 
indexed by a posterior negative component (EPN), with higher amplitudes for both negative-low arousal 
and positive-high arousal words. This interaction will be interpreted according to the approach-
avoidance framework proposed by Robinson et al. (2004). More generally, the ERP results suggest that 
valence and arousal interact at a relatively early stage of processing, namely lexical access. 

These findings highlight the importance of arousal and suggest the possibility to integrate emotion in 
models of lexical access. This research more generally contributes to understanding how the emotional 
dimensions interact and therefore has implications beyond psycholinguistics, for research on emotion, 
affective disorders, neuropsychology and rehabilitation. 
 
 
Algom, D., Chajut, E. & Lev, S. (2004). A rational look at the emotional Stroop phenomenon: A generic slowdown, 
not a Stroop effect. Journal of Experimental Psychology, 133, 323-338. 
Citron, F., Weekes, B. & Ferstl, E. (2009). Evaluation of lexical and semantic features for English emotion words. In 
K. Alter, M. Horle, M. Lindgren, M. Roll & J. von Koss Torkildsen (Eds.), Brain talk: discourse with and in the brain. 
Papers from the first Birgit Rausing Language Program Conference in Linguistics, Lund, June 2008. Lund: Media-
Tryck. 
Kanske, P. & Kotz, S.A. (2007). Concreteness in emotional words: ERP evidence from a hemifield study. Brain 
Research, 1148, 138-148. 
Kissler, J., Herbert, C., Winkler, I. & Junghofer, M. (2009). Emotion and attention in visual word processing – An 
ERP study. Biological Psychology, 80, 75-83. 
Larsen, R.J., Mercer, K.A. & Balota, D.A. (2006). Lexical characteristics of words used in emotional Stroop 
experiments, Emotion, 6, 62-72. 
Robinson, M.D., Storbeck, J., Meier, B.P. & Kirkeby, B.S. (2004). Watch out! That could be dangerous: Valence-
arousal interactions in evaluative processing. Personality and Social Psychology Bulletin, 30, 1472-1484. 
Scott, G.G., OʼDonnell, P.J., Leuthold, H. & Sereno, S.C. (2009). Early emotion word processing: Evidence from 
event-related potentials. Biological Psychology, 80, 95-104. 
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MIRROR-READING CAN REVERSE THE FLOW OF TIME 
Daniel Casasanto (MPI for Psycholingusitics, Donders Institute for Brain, Cognition & 

Behaviour, The New School for Social Research) & Roberto Bottini (University of Bergamo) 
daniel.casasanto@mpi.nl 

 
Across cultures, people conceptualize time as if it flows along a horizontal timeline, but the direction of 
this implicit timeline is culture-specific: in cultures with left-to-right orthography (e.g., English-speaking 
cultures) time appears to flow rightward, but in cultures with right-to-left orthography (e.g., Arabic-
speaking cultures) time flows leftward (Tversky, Kugelmass, & Winter, 1991).  
 
Yet, despite this clear correlation, it is not known to what extent reading and writing direction is a cause 
or an effect of cross-cultural variation in implicit space-time mappings. Can orthography influence 
implicit time representations independent of other cultural and linguistic factors?  
 
Native Dutch speakers (N=64) performed a space-time congruity tasks in which they saw 24 past-
oriented phrases (e.g. a year earlier) and 24 future-oriented phrases (e.g. a decade later) appear on the 
screen one at a time. As soon as each phrase appeared, they pressed a button (located on the left or 
right of a keyboard) to indicate the temporal reference of the phrase (past or future). Each participant 
performed two sessions: in one session the left-right key mapping required responses that were 
congruent with a left-to-right flow of time, and in the other responses were congruent with a right-to-left 
mapping.  
 
The instructions and stimuli were presented in standard Dutch orthography for half of the participants, 
and in mirror-reversed text for the other half. Reading requires scanning the page in a particular 
direction, and this gradual movement in space is tightly coupled with ʻmovingʼ later in time. We 
reasoned that if the habit of reading from left-to-right contributes to an implicit left-to-right mapping of 
time in readersʼ minds, then practice reading in the opposite direction should weaken and eventually 
reverse this mapping.  
 
Participants in the Standard Dutch condition were fastest to judge past-oriented phrases by pressing 
the left button and future-oriented phrases by pressing the right button. By the second presentation of 
the stimuli, however, participants in the Mirror-Reversed Dutch condition showed the opposite pattern of 
reaction times, consistent with results found previously in native Arabic and Hebrew speakers 
(F(1,30)=22.71, p=.0001).  
 
Brief experience reading a right-to-left orthography is sufficient to reverse the flow of time in the readerʼs 
mind, at least transiently. Although this rapid retraining of a space-time association stored in long-term 
memory may seem surprising, it is not unprecedented: a switch from horizontal to vertical 
representations of temporal succession has been described in English speakers trained to use 
Mandarin-like temporal metaphors (Boroditsky, 2001), and a switch from linear to 3-dimensional spatial 
representations of duration has been reported for English speakers trained to use Greek-like temporal 
metaphors (Casasanto, 2008).   
 
To explain how reading experience can change peopleʼs implicit representations of time so quickly, we 
propose a hierarchical model in which the directional mapping of the mental time line determined by 
orthography is built upon a prior less-specific space-time association, which arises (either in 
developmental or evolutionary time) from space-time correlations that have no particular directionality. 
The hierarchical model can help to explain how ʻmental metaphorsʼ linking space-time can be universal 
at one level of level of description but culture-specific at another. 

 
 

Boroditsky, L. (2001). Does language shape thought? English and Mandarin speakers' conceptions of time. 
Cognitive Psychology, 43(1), 1-22. 
Casasanto, D. (2008). Who's afraid of the Big Bad Whorf? Cross-linguistic differences in temporal language and 
thought. Language Learning, 58(1), 63-79. 
Tversky, B., Kugelmass, S., & Winter, A. (1991) Cross-cultural and developmental trends in graphic productions. 
Cog. Psych., 23, 515-557. 
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INCREASED INHIBITORY CAPACITY AND WORKING MEMORY REDUCE 
CROSS-LANGUAGE ACTIVATION DURING L2 READING:  EVIDENCE FROM EYE 

MOVEMENTS AND LINEAR MIXED EFFECTS REGRESSION 
 

Irina Pivneva, Julie Mercier and Debra Titone (McGill University, Canada) 
irina.pivneva@mail.mcgill.ca 

 
 

Bilinguals automatically activate words from all known languages during reading (Dijkstra & Van 
Heuven, 2002). Whether cross-language activation results in facilitation or interference depends on the 
particular words under study. Cognates share orthography and semantics across languages (PIANO in 
English and French); interlingual homographs share orthography but not semantics (COIN French for 
CORNER). Numerous studies have demonstrated cognate facilitation and interlingual homograph 
interference during bilingual reading (e.g., Duyck, Van Assche, Drieghe, & Hartsuiker, 2007; Libben & 
Titone, 2009; Schwartz & Kroll, 2006; Van Assche, Duyck, Hartsuiker & Diependaele, 2009). 
Furthermore, cross-language effects are often modulated by individual differences in language 
proficiency and semantic constraint (e.g., Libben & Titone, 2009; Schwartz & Kroll, 2006). One 
unresolved question is whether individual differences in cognitive capacities that affect within-language 
comprehension also affect bilingual reading. Previous work has shown that various components of 
executive function relate to how people resolve within-language ambiguity (Gernsbacher & Faust, 1991; 
Miyake, Just, & Carpenter, 1994; Gunter, Wagner, & Friederici, 2003).  Here, we investigate whether 
individual differences in working memory and inhibitory capacity relate to cross-language activation 
during L2 reading. We hypothesize that reductions in both capacities will lead to increased cross-
language activation, even when accounting for first language verbal ability and second language 
proficiency. 
 
We monitored eye movements of forty-four French-dominant French-English bilinguals, while they read 
high or low semantically biased sentences in English that contained cognates or interlingual 
homographs. We also administered an executive function battery that assessed working memory and 
inhibitory capacity. From this battery we computed a standardized working memory score and an 
inhibitory capacity score (Crocker & Algina, 1986; McMurray, Samelson, Lee, & Tomblin, 2009). 
Consequently, we constructed linear mixed-effects regression models (LMER) to fit the data for early 
and late stage reading variables. LMER models included subject and item as random factors; fixed 
factors included word type (Target vs. Control), semantic bias (High vs. Low), inhibitory capacity, 
working memory, and other key variables such as native language verbal ability, second language 
proficiency, and the distance of the previous saccade. 
 
We found cognate facilitation for early and late reading measures, and the amount of facilitation was 
significantly reduced by increased inhibitory capacity and working memory for early and late reading 
measures, even when native language verbal ability and second language proficiency were taken into 
account. In contrast, we found interlingual homograph facilitation for early reading measures (e.g., gaze 
duration) and homograph interference for late reading measures (e.g., regressions; total reading time), 
suggesting that participants initially misinterpreted interlingual homographs according to their French 
meaning and incurred a comprehension cost later on.  Interestingly, reduced interference was 
marginally predicted only by increased working memory. 
 
Taken together, the results suggest that individual differences in executive functions, such as working 
memory and inhibitory capacity, modulate cross-language activation during bilingual reading in a 
manner similar to what has previously been found for within-language lexical ambiguity resolution. 
Specifically, increased working memory and inhibitory capacity lead to greater efficiency in limiting 
cross-language activation during bilingual reading. 
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LOOKING AT OBJECTS OF VERBS IN TRUE SCENES:  LINGUISTIC AND 

VISUAL CONTEXT EFFECTS 
Julia C. Di Nardo & Roberto G. de Almeida (Concordia University) 

roberto.dealmeida@concordia.ca 
 

Anticipatory eye movements to referents of grammatical objects of verbs have been found in several 
studies employing the visual-world paradigm (e.g., Altmann & Kamide, 1999; Boland, 2005; Knoferle et 
al., 2005). These studies have all employed static scenes or depictions of objects forming what 
Henderson and Ferreira (2004) called an ersatz scene. In this paper we present two visual-world 
experiments involving true scenes (motion pictures of events), manipulating verb class, sentence 
semantic context, and scene motion context. Our goal was to understand the interaction between verbs 
and their internal arguments during sentence comprehension and how verb-argument information 
interacts with properties of visual events. 

Experiment 1 constituted an extension of a previous study (de Almeida, Di Nardo, & von Grunau, 
submitted), but with scenes subtending a larger visual angle. Participants (N=32) were presented with 
sentences containing either a causative or a perception/psychological (henceforth, experiencer) verb 
(e.g., Before making the desert, the cook will crack/examine the eggs that are on the counter). Scene 
context varied according to the action performed by the agent (cook), moving towards the target object 
(eggs), away from it, or remaining neutral. Results were similar to those obtained by de Almeida et al., 
with main effect of motion but no main effect of verb type. We obtained faster saccades to the target 
object in the causative sentences than in the experiencer sentences, but this difference appears only in 
the ʻtowardsʼ condition, i.e., only when agent moves in the direction of the object. As in our previous 
study, we did not find anticipatory effects to target object, with saccades to target occurring only after 
the noun object.  

In Experiment 2 (N=46), we introduced a sentence context manipulation. Sentences were similar to 
those of Experiment 1 except that the first clause denoted either a semantically restrictive activity  (e.g., 
In order to make the omelet, the cook will crack/examine the eggs that are on the counter) or a non-
restrictive one (e.g., After pouring the flour into the bowl, the cook will crack/examine the eggs…). We 
predicted that the stronger context would enhance attention to properties of verbs making the potential 
referents of their grammatical objects more salient, thus driving anticipatory effects found in other 
studies. We found an effect of motion, and an effect of semantic context, with restrictive sentences 
driving faster saccades to target objects, but once again, only when the agent moves towards the target 
object are eye movements influenced by verb properties, with causatives yielding faster saccades than 
experiencer verbs. 

These results suggest that early linguistic and visual processes during sentence comprehension in 
naturalistic scenes might be independent—with visual attention being largely insensitive to thematic 
properties of verbs. We suggest that interaction between sentences and scenes occurs post-
perceptually to serve their common interpretation of events. We will discuss the results vis-à-vis the use 
of visual-world paradigm in the study of language comprehension in naturalistic scenes and their 
implications for the architecture of the linguistic and visual systems.  

 
 

Altmann, G.T.M. & Kamide, Y. (1999). Incremental interpretation at verbs: Restricting the domain of subsequent 
reference. Cognition, 73, 247-264.  
Boland, J. E. (2005). Visual arguments. Cognition, 95, 237-274. 
de Almeida, R. G., Di Nardo, J. C., & von Grünau, M. W. (submitted). Understanding sentences in dynamic scenes. 
Henderson, J.M., & Ferreira, F. (2004). Scene perception for psycholinguists. In J. Henderson & F. Ferreira (Eds.), 
The interface of language, vision, and action: Eye movements and the visual world. New York: Psychology Press, 
1-58. 
Knoeferle, P., Crocker, M. W., Scheepers, C., & Pickering, M. J. (2005). The influence of the immediate visual 
context on incremental thematic role-assignment: evidence from eye-movements in depicted events. Cognition, 95, 
95-127. 
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SIZE MATTERS, BUT ONLY IN PICTURES 

Jelena Mirkovic and Gerry Altmann (University of York), Kate Nation (University of Oxford) 
j.mirkovic@psych.york.ac.uk 

 

In a recent proposal, Elman (2009) suggested dispensing of the concept of a mental lexicon as a way of 
representing lexical information in the mind/brain. Instead, he proposed a highly context sensitive, 
dynamically changing representation where words serve as cues to the state of a network learning to 
predict upcoming words in the discourse. One consequence of the proposed high context sensitivity is 
that similarity between words will be changing with the context. For example, in the context of 
potentially harmful plants, a rose will be more similar to a cactus than to a daffodil, but the converse will 
be true in the context of plants with a pleasant smell. This high context sensitivity contrasts with 
accounts which represent word similarity as a static point in a high-dimensional space (e.g. Landauer & 
Dumais, 1997; Vigliocco, et al. 2004). 

We tested context sensitivity on word/concept similarity in 3 experiments. In Experiment 1 we used the 
visual world paradigm: participants saw a picture of a trumpet held by a boy riding a bus; after 3 
seconds, a word was presented auditorily. Participantsʼ task was to look at the picture while listening to 
the word. In the context of the picture with the trumpet, static non-context sensitive accounts predict 
increased looks to the trumpet after hearing “violin” and “piano” (relative to “envelope”) and no 
difference between the two, due to the  same amount of semantic overlap between violins and pianos, 
and violins and trumpets (as measured in both featural and word-co-occurrence space). High context 
sensitivity account predicts more looks after “violin” than after “piano” -- violins are more similar to 
trumpets in the context of being carried on a bus. The stimuli across the three conditions (21 triplets) 
were equated in frequency, familiarity and length. At word offset, we found more looks to the trumpet 
after “violin” (proportion of fixations: .38) than after “piano” (.28) or “envelope” (.27). At 200 ms post-
offset, a difference began to emerge between all three (.39, .31, .17, respectively). 

In Experiment 2 we presented the picture of the trumpet with three unrelated objects (i.e. no boy/bus 
scene). High context sensitivity account would predict that the context of a picture, i.e. a physical 
instantiation of a trumpet, will emphasize the relevance of physical properties of an object (e.g. size). At 
word offset both “violin” (.26) and “piano” (.24) engendered more looks towards trumpet than did 
“envelope” (.14), but there was no significant difference between the two. However, a difference 
emerged between all three around 400ms post-offset (.44, .33, .17, respectively).  

In Experiment 3 we used the standard semantic priming paradigm using words only. It was 
hypothesized that this abstraction away from any specific instances of objects would further 
deemphasize the relevance of any context-specific word/concept properties. Thus a standard, non-
context sensitive, semantic similarity effect should obtain. Participants made lexical decisions to visually 
presented target words  (trumpet) which were preceded by semantically related (“violin”, “piano”) and 
unrelated (“envelope”) auditory primes. As predicted, planned comparisons showed significantly longer 
RTs to trumpet after  hearing “envelope” relative to both “violin” and “piano”, but no difference between 
the two. 

These findings suggest that word meaning is highly context sensitive and dynamically changing, and 
provide evidence in support of Elmanʼs (2009) proposal. 

 
 

Elman, J. L. (2004): On the meaning of words and dinosaur bones: Lexical knowledge without a lexicon. Cognitive 
Science, 33, 547-582. 
Landauer, T. K., & Dumais, S. T. (1997). A solution to Plato theory of acquisition, induction and representation of 
knowledge. Psychological Review, 104, 211–240.Vigliocco, G., Vinson, D. P., Lewis, W. & Garrett, M. F. (2004): 
Representing the meaning of object and action words: The featural and unitary semantic space hypothesis. 
Cognitive Psychology, 48, 422-488. 
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LANGUAGE-MEDIATED EYE MOVEMENTS AND ATTENTIONAL CONTROL: 
PHONOLOGICAL AND SEMANTIC COMPETION EFFECTS ARE CONTINGENT 

UPON SCENE COMPLEXITY 
 

Falk Huettig (MPI for Psycholinguistics) & Anna Gastel (University of Tübingen) 
falk.huettig@mpi.nl 

 
 

When presented simultaneously with spoken words (referring to objects, e.g., "beaker")  and an array of 
common visual objects, participants tend to fixate spontaneously those objects that are visually or 
semantically (or whose name is phonologically) similar to the object referred to by the spoken word, 
even if these objects mismatch on all other dimension. According to participants' self-reports these eye 
movements to partially mismatching objects tend to be neither conscious nor intentional. Two eye-
tracking experiments were conducted to investigate the influence of scene complexity on such 
language-mediated eye gaze.  
 
Participants had a 4 second preview of a visual scene before they heard a spoken word which specified 
a target object. The target object was present in the visual scene in only half the trials (i.e. the target 
was present in the filler trials only). Participants' task was to say "yes" if the target object was present 
and "no" if it was absent. The scene contained either the target (e.g., a beaker) and three unrelated 
distractors, or a phonological (a beaver), a shape (a bobbin), a semantic (a fork) competitor of the target 
object and a completely unrelated distractor. In Experiment 1 the objects appeared in the four corners 
of the visual display (Figure 1a). Analyses of participants' gazes showed that fixations to phonological 
competitors preceded fixations to shape and semantic competitors, replicating previous results. In 
Experiment 2 the same four objects were part of semi-realistic line drawings involving four characters 
(Figure 1b). Fixations to shape competitors were similar in time-course and magnitude to Experiment 1. 
Fixations to semantic competitors occurred earlier than in Experiment 1 and with an increased 
magnitude. The early preferential fixations to phonological competitors completely disappeared. Note 
however that participants did not fail to access phonological information from the displayed objects 
(e.g., because of the more complex scene): there was significant phonological inhibition (shifts away 
from the phonological competitors compared to the distractor baseline) during the time region lasting 
from 700 to 1000 ms after acoustic onset of the spoken words which demonstrates that they retrieved 
the names of the objects.  
 
These results fit with the notion that particular features (e.g., phonological, semantic, or visual) are more 
or less likely to draw attention depending on the attentional control setting (cf. Folk et al., 1992, 1993) of 
the participant. More complex visual environments appear to induce a control setting in which visual 
attention to semantic features is enhanced at the expense of attention to other (e.g., phonological) 
features. These findings accord well with evidence from other cognitive domains that information 
processing and behaviour varies adaptively depending on the nature of the environment and the goals 
of the cognitive agent. 
 
Figure 1 
a)      b)                         
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THE DISFLUENT DISCOURSE:  EFFECTS OF FILLED PAUSES ON RECALL 
Scott H. Fraundorf and Duane G. Watson (University of Illinois) 

sfraund2@illinois.edu 
 

Two experiments investigated the mechanisms by which fillers, such as uh and um, affect memory for 
discourse.  Previous work (reviewed by Corley & Stewart, 2008) has found that fillers benefit online 
comprehension of simple sentences.  However, little work has investigated whether these benefits 
generalize to later understanding and to complex discourse.  Moreover, the specific mechanisms by 
which fillers benefit comprehension remain unclear. 

Using a storytelling paradigm, we tested both whether fillers affect later understanding of a discourse 
and three accounts of how they might do so: fillers may add time for processing (e.g. Brennan & 
Schober, 2001), allow prediction of upcoming material (e.g. Arnold et al., 2004), or orient attention to the 
speech stream (e.g. Collard et al, 2008). 

Participants listened to three recorded passages adapted from Aliceʼs Adventures in Wonderland.  Each 
passage was divided into 14 plot points, defined as single events or two closely related events 
important to the storyʼs outcome.  The type and location of interruptions were manipulated through 
digital splicing.  After listening to each story, participants retold it in as much detail as possible.  Recall 
of each plot point was coded using a gist criterion and modeled using multilevel logistic regression with 
crossed random effects for subjects and plot points. 

In Experiment 2 (N = 42), fillers appeared in locations that norming production data indicated were 
either typical (before a new plot point) or atypical (within a plot point).  If fillers facilitate recall by 
allowing listeners to predict upcoming material on the basis of the typical distribution of fillers, then 
fillers should only benefit comprehension when they appear in typical locations.  However, compared to 
the fluent condition (M = 71%), recall was superior in both the typical (M = 74%) and atypical (M = 76%) 
conditions, z = 2.03, p < .05.  This suggests that, at least in certain tasks, fillers do not always result in 
specific predictions about upcoming material. 

In both experiments, fillersʼ effects applied across the passage: all plot points received a benefit, not just 
those preceded by fillers, indicating that fillers have a broad effect on comprehension. 

These results are most consistent with an attentional orienting account.  Fillers may direct attention to 
the speech stream, which facilitates recall. 

 
 

Arnold, J. E., Tanenhaus, M. K., Altmann, R. J., & Fagnano, M. (2004). The old and thee, uh, new: Disfluency and 
reference resolution. Psychological Science, 15, 578-582. 
Brennan, S. E., & Schober, M. F. (2001). How listeners compensate for disfluencies in spontaneous speech. 
Journal of Memory and Language, 44, 274-296.  
Corley, M., & Stewart, O. W. (2008). Hesitation disfluencies in spontaneous speech: The meaning of um. Language 
and Linguistic Compass, 2, 589-602. 
Collard, P., Corley, M., MacGregor, L. J., & Donaldson, D. I. (2008). Attention orienting effects of hesitations in 
speech: Evidence from ERPs. Journal of Experimental Psychology: Learning, Memory, and Cognition, 34, 696-702. 
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LOW-LEVEL CUES IMPAIR ANTICIPATION OF TRUE BELIEFS BUT ARE NOT 
SUFFICIENT TO MOTIVATE ANTICIPATION OF FALSE BELIEFS:  EVIDENCE 

FROM EYE-MOVEMENTS 
Jumana Ahmad and Heather Ferguson (University of Kent) 

ja295@kent.ac.uk, h.ferguson@kent.ac.uk 
 

When we anticipate (or explain) the actions of others, we typically do so on the basis of our 
understanding of their current mental states (knowledge, beliefs and intentions). Emerging 
psycholinguistic research has shown that predicting reference according to someone elseʼs perspective 
can be more difficult than simply considering our own [2] and is frequently subject to interference from 
our own point of view [4]. A recent account suggests that this egocentric bias is automatic and is driven 
by low-level associations between spoken descriptions and the visually available referents [1]. 
Nevertheless, persistent interference from a comprehenderʼs own knowledge has been demonstrated 
even in the absence of such predictive cues [3]. The current research attempts to disentangle the 
effects of genuine egocentric biases from low-level visual cues. 

We report a visual world study, where 40 participants watched short videos. Experimental videos 
depicted a series of transfer events, which began with an actress (ʻSarahʼ) moving an object (e.g. a 
chocolate) into one of three boxes while another actress (ʻJaneʼ) looked on. In the second part of the 
video, Sarah moved the object into one of the other boxes- either while Jane was watching or after she 
had left the scene. Importantly, as in [5], one of the boxes predictably matched the object (e.g. a 
chocolate box); this was either the first box in the transfer event (i.e. the ʻbeliefʼ box) or the unused 
distractor box. Thus, the visual stimuli crossed Belief (true vs. false) and Predictability of the belief box 
(predictable vs. unpredictable) to create four conditions. We tracked participantsʼ eye-movements 
around the final visual scene (reality box vs. belief box), time-locked to related auditory descriptions, as 
in:  

"Jane will look for the chocolate in the container on the [left/ middle/ right]." 

Eye tracking analyses revealed that from “chocolates” onwards, participants showed significantly 
different patterns of visual biases in TB vs. FB conditions (ps <.01). This difference reflected early 
prediction to the reality box when Jane witnessed the second transfer event (as in TB trials, ps <.05), 
but no equivalent anticipatory bias to either box when Jane was ignorant to the second transfer event 
(as in FB trials, ps >.4). More interesting was the emergence of a Belief*Predictability interaction just 
before disambiguating information became available (“container on the”, ps <.01), which reflected a 
significantly reduced bias to the reality box when low-level cues predicted the alternative belief box (as 
in TB-predictable trials, ps <.05). However, the availability of low-level cues did not influence predictions 
in FB trials (ps >.5). 

These results demonstrate that comprehenders are sensitive to other peoplesʼ perspectives, even when 
not explicitly instructed to track their knowledge. However, online expectations about forthcoming 
language reference are influenced by both egocentric and low-level cues, which have the effect of 
reducing the strength of bias to appropriate visual targets. Interestingly, the availability of low-level cues 
is not sufficient to support a fully perspective-appropriate interpretation of the discourse, suggesting that 
egocentric biases have a stronger influence on visual biases than low-level cues during a passive 
perspective-taking task. 

  
Barr, D.J. (2008). Pragmatic expectations and linguistic evidence: Listeners anticipate but do not integrate common 
ground. Cognition, 109, 18-40. 
Brown-Schmidt, S. (2009). The role of executive function in perspective-taking during on-line language 
comprehension. Psychonomic Bulletin and Review, 16, 893-900. 
Ferguson, H.J., & Breheny, R. (2010). What do listenersʼ eyes reveal about communicating privileged beliefs? 
Paper presented at CUNY conference, New York. 
Keysar, B., Barr, D.J., & Lin, S. (2003). Limits on theory of mind use in adults. Cognition, 89, 25-41. 
Samson, D., Apperly, I.A., & Humphreys, G.W. (2007). Error analyses reveal contrasting deficits in "theory of 
mind": Neuropsychological evidence from a 3-option false belief task. Neuropsychologia, 45, 2561-2569. 
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LEXICAL ACCESS AND EXECUTIVE CONTROL IN MONOLINGUALS AND 
BILINGUALS 

Emily Coderre, Walter van Heuven & Kathy Conklin (University of Nottingham)  
lpxec1@nottingham.ac.uk  

 

Non-selective access of the bilingual lexicon claims that both languages are activated in parallel even in 
completely monolingual contexts, and that it is not possible to completely ʻturn offʼ one language (e.g. 
van Heuven et al., 2008).  As a consequence bilinguals must constantly exert cognitive control to 
handle language conflicts while processing and speaking one language.  The bilingual advantage 
hypothesis claims that this enhances executive control abilities in bilinguals such that they perform 
better than monolinguals on cognitive control tasks like the Stroop task (Bialystok, 2001).  Conversely, 
bilinguals perform worse than monolinguals on word production and lexical decision tasks.  This 
bilingual disadvantage may be due to relatively lower frequency of use of both languages as compared 
to monolinguals, leading to weaker language links (the weaker links hypothesis, Gollan et al., 2005) and 
slower lexical access (the temporal delay assumption, Dijkstra & van Heuven, 2002).  All of these 
theories would predict improved Stroop performance in bilinguals, but attribute the advantage to 
different mechanisms: bilinguals may have superior executive control abilities which more efficiently 
manage conflict; or they may experience slower lexical access, making it easier to ignore the irrelevant 
word and improving Stroop performance.  Previous literature comparing Stroop performance in 
monolinguals and bilinguals has done relatively little to distinguish between these two factors.   

In a Stroop paradigm with varying stimulus onset asynchrony (SOA), these theories would predict 
different patterns of reaction times depending on the underlying cognitive mechanism.  Two 
experiments were run with five SOAs (±400, ±200, and 0 ms) using spatially separated stimuli to 
investigate SOA modulation effects in monolinguals and in bilingualsʼ first (L1: Chinese) and second 
(L2: English) languages. The bilingual advantage hypothesis predicts an equal reduction in Stroop 
interference effects in bilingualsʼ L1 and L2 across all SOAs due to enhanced cognitive control.  The 
weaker links hypothesis and temporal delay assumption predict an SOA-modulated negative shift in 
peak interference effects for bilinguals versus monolinguals and for L2 versus L1 due to slower lexical 
access.  The results showed smaller Stroop interference effects for bilinguals than monolinguals but 
only at the -200 ms SOA, which is the critical window for interference in a manual response modality.  
This suggests that the bilingual advantage is limited to situations of maximal interference, in accordance 
with other studies (e.g. Costa et al. 2009).  Stroop effects in bilingualsʼ L1 and L2 were similar across 
SOAs; however, a negative shift in inhibition effects for L2 compared to L1 supports the temporal delay 
assumption and suggests that lexical access is delayed in the L2 because of lower proficiency.  
Monolinguals and bilinguals showed differences in peak interference effects (monolinguals: -200 ms; 
bilinguals: 0 ms), but these effects do not support those predicted by the weaker links hypothesis.  This 
may be due to orthographic differences between Chinese and English, as Chinese may experience 
faster semantic access due to the nature of logographic writing systems.  Therefore while bilinguals 
experience enhanced cognitive control abilities, orthographic factors and lexical processing speed also 
modulate performance.  This issue should be considered in future research investigating the bilingual 
advantage, particularly when using the Stroop or other language-based tasks. 

 
Bialystok, E. (2001). Bilingualism in Development: Language, Literacy and Cognition.  New York: Cambridge 
University Press. 
Costa, A., Hernández, M., Costa-Faidella, J. & Sebastián-Gallés, N. (2009). On the bilingual advantage in conflict 
processing: Now you see it, now you donʼt.  Cognition, 113, 135-149. 
Dijkstra, T. & van Heuven, W.J.B. (2002). The architecture of the bilingual word recognition system: From 
identification to decision. Bilingualism: Language and Cognition, 5(3), 175-197. 
Gollan, T.H., Montoya, R.I., Fennema-Notestine, C. & Morris, S.K. (2005). Bilingualism affects picture naming but 
not picture classification. Memory and Cognition, 33(7), 1220-1234. 
van Heuven, W.J.B., Schriefers, H., Dijkstra, T. & Hagoort, P. (2008).  Language Conflict in the Bilingual Brain.  
Cerebral Cortex, 18, 2706-2716.     
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OBJECT AFFECTEDNESS HAS AN IMMEDIATE IMPACT ON SITUATED 
SENTENCE COMPREHENSION 
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Previous studies show that theories of situated models of sentence processing (e.g., thematic focus 
hypothesis, implicit causality bias, event knowledge) correctly predict incremental sentence processing 
dynamics [1-3]. Inferential and event-causal information become active as soon as the verb-phrase is 
heard [4]. People look at the arguments of a highly transitive sentence more often than they look at the 
arguments of a less transitive sentence after the onset of an ambiguous pronoun referring to one of the 
event participants [5]. In our approach, we manipulated the event transitivity via the affectedness of the 
object argument [6,7]. We asked a group of people to rate the level of the affectedness of the object 
arguments in simple transitive sentences. In High-Transitive (HT) sentences, objects were strongly 
affected by the event (e.g., to bite, to carry), while in Low-Transitive (LT) sentences they were weakly 
affected (e.g., to call, to touch) as revealed by the significant difference in the rating scores. Then, we 
conducted one sentence completion and one eye-tracking study to test the impact of object 
affectedness i) on the pronoun selection mechanism during sentence production, and ii) on the eye-
fixation ratios on the event participants as soon as the verb is heard.   

In the sentence completion study, participants were asked to generate a sentence starting with a 
pronoun (either ʻheʼ or ʻsheʼ) following a sentence containing an HT or an LT verb (i.e., “Tim hit Susan.”) 
This initial sentence contained a male and a female participant, and thus the subject pronoun selected 
for the following sentence was always unambiguously referred to one of the participants. Results 
revealed that the number of cases in which the pronoun referred to the object argument was 
significantly higher for the HT sentences than for the LT sentences. In the eye-tracking study, 
participants were shown images of a male and a female on the computer screen corresponding to the 
arguments of the sentence, and then they were asked to view these images during the audio 
presentation of the HT or the LT sentence (i.e., “Tim hit Susan so he/she apologized/cried.”) Gender of 
the pronoun and the position of the male and female images were all counterbalanced. 20ms time-bin 
analysis was conducted to count the fixations after the verb-onset, and then the data was aggregated 
into 600ms-long windows for statistical analysis. Following the verb-onset, the percentage of looks to 
the subject argument significantly decreased, and the percentage of looks to the object argument 
significantly increased, for the HT sentences compared to the LT sentences for about 1200ms. This 
effect disappeared after 1200ms when the object argument was fully heard. 

Similar to the implicit causality bias, we found that transitivity manipulted by the object affectedness had 
an immediate effect on incremental sentence comprehension. When a sentence bore a highly transitive 
event, participants immediately started fixating their eyes on the object argument. Event-based 
representations also influenced pronoun selection choices in the off-line sentence completion task. Our 
results favour situated models of language processing; language processing cannot be independent of 
the simultaneous construction of the event schemas, which are mainly driven by the verb. We 
continuously use world knowledge and event semantics to simulate actions and event models in our 
minds, and these representations bias our attention allocation and linguistic choices.  
 
 
 
Ferretti, T.R., M. Kutas, and K. McRae, Verb aspect and the activation of event knowledge. Journal of Experimental 
Psychology-Learning Memory and Cognition, 2007. 33(1): p. 182-196. 
Koornneef, A.W. and J.J.A. Van Berkum, On the use of verb-based implicit causality in sentence comprehension: 
Evidence from self-paced reading and eye tracking. Journal of Memory and Language, 2006. 54(4): p. 445-465. 
Stevenson, R., R.A. Crawley, and D. Kleinman, Thematic Roles, Focus and The Representation of Events. 
Language and Cognitive Processes, 1994. 9(4): p. 519-548. 
Pyykkönen, P. and J. Jarvikivi, Activation and Persistence of Implicit Causality Information in Spoken Language 
Comprehension. Experimental Psychology, 2009. 57(1): p. 5-16. 
Pyykkönen, P., D. Matthews, and J. Jarvikivi, Three-year-olds are sensitive to semantic prominence during online 
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While many language users would like to think that they process what they hear down to the finest 
detail, they are often formulating vague and underspecified representations of what is said (Sanford & 
Sturt, 2002). Moreover, the depth or specificity to which language is processed seems not to be 
uniform, but to fluctuate from instance to instance even within the confines of a single sentence.  
 
While one strand of research has concerned itself with identifying linguistic antecedents to shallow 
processing, the neural mechanisms that are associated with differing degrees of specification are not 
yet understood. Here we present research motivated by an interest in the neural correlates of shallow 
processing. 
 
We identified instances of shallow processing by having participants perform an anomaly detection task 
while listening to recorded speech. Passages within this speech contained anomalies of high contextual 
fit (1; hence HCF anomalies). Participants failed to notice one in three of these anomalies (67% hit 
rate). A post-experiment questionnaire was used to confirm that the participants had sufficient 
knowledge to potentially detect the anomalies and the anomalies for which the participants failed to 
prove this knowledge were discarded from the analysis. Assuming that the failure to detect 
corresponded with periods of shallow processing we were interested in the neural activity around these 
missed anomalies. 
 
While other anomalies with low-contextual fit (2) show a typical biphasic ERP (an early negativity [N400] 
and a later positivity), the detected HCF anomalies show these effects in a reduced form whilst the 
undetected HCF anomalies showed no effects at all. As the shallow-processing ERP does not differ 
from the baseline ERP (3; non-anomalous), the ERPs do not offer much information about how shallow 
processing and deep processing differ.  
 
Time-frequency analysis of the EEG data offers a more informative alternative. Using a Morlet Wavelet 
analysis, our findings indicate that detected HCF anomalies are marked by lower frontal-theta power (4-
7 Hz) before the occurrence of the anomaly and a higher frontal-delta power (2-4 Hz) subsequent to it. 
This difference occurred relative to both the non-detected HCF anomalies and the non-anomalous 
baseline. In addition to identifying these markers of shallow processing, we argue that the theta effect 
indicates that instances of shallow processing occur during periods of high encoding load.  
 
Stimuli *critical word*: 
 
1. With all the unseasonal frosts, and uncertain weather patterns, deciding when to pick the crops was 
increasingly difficult. It was surprising to see the coffee growers happy about harvesting the *leaves* so 
late this season. 
 
2. Sarah called for her husband Don to help her after she fell down the stairs.  Don bandaged Sarah's 
ankle with the *spanner* from his first-aid box and then took her to hospital. 
 

3. With all the unseasonal frosts, and uncertain weather patterns, deciding when to pick the crops was 
increasingly difficult. It was surprising to see the tea growers happy about harvesting the *leaves* so 
late this season. 
 
 
 
Sanford, A. J., & Sturt, P. (2002). Depth of processing in language comprehension: Not noticing the evidence. 
Trends in Cognitive Sciences, 6, 382-386. 
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Since Tanenhaus et al., 1995, several visual world eye-tracking studies have provided evidence that 
language comprehension processes are rapidly mapped onto and influenced by the surrounding visual 
environment. The interaction of linguistically and visually driven attention mechanisms during visually 
situated language comprehension, however, is still not very well understood. The current study 
examines whether changing objects in the visual scene captures overt attention while people are 
performing a linguistic change detection task, and whether fixation of the changing objects interacts with 
linguistically focused attention. 

Prior to the main experiment, a spoken language change detection pre-test without visual scenes was 
carried out in German, based on the written language studies of Sturt et al. (2004; Sturt & Ward, 2007). 
The study had a 2x2 design (focused/unfocused, change/no change). The spoken stories were as 
follows: 

 

Alle fragten sich, welcher Mann [focused] / was [unfocused] die lange Verzögerung vor dem 
Ticketschalter verursachte. Scheinbar hatte der Tourist mit der Tasche/Tüte sein Geld vergessen. Eine 
Kreditkartenzahlung war offensichtlich nicht möglich. 

ʻEverybody was wondering, which man [focused] / what [unfocused] caused the delay at the ticket 
counter. Apparently, the tourist with the bag/sack has forgotten his money. It wasnʼt possible to pay with 
a credit card.ʼ 

 

Changes in the story occurred in modifiers important for identifying the person under discussion and 
were semantically close-class. The target words were controlled by their spoken and written frequency, 
number of phonemes and syllables and rated equally plausible in the target sentences. Participants 
heard the same story twice after which they were asked to indicate whether something changed in the 
linguistic story by pressing Yes/No buttons. The number of changes vs. no-changes were 50/50% both 
in items and fillers. The LogRTs and correct/incorrect responses were analyzed with linear and logistic 
mixed effects models, respectively, revealing longer reaction times in unfocused than focused condition 
(p<.05) but not difference in the correct/incorrect responses. 

In the visual-world change detection experiment, the participants heard same stories as in the pre-test 
while being shown people in complex visual scenes, in a 2x2x2 design: (focused/unfocused, linguistic 
change/no change, visual change/no change). Changes in the scenes corresponded with the target 
words for the linguistic changes. Total Dwell Time of Target Object and LogRTs of Responses were 
analyzed by linear mixed effects models with the following results (all pʼs <.05): Overt attention was 
captured by visual change rather than linguistic focus. However, this did not modulate the speed of 
linguistic change detection responses; rather a main effect of linguistic focus resulted shorter RTs than 
for the unfocused conditions.  

The study suggests that even when listenersʼ overt attention is captured by changes in the visual 
environment, listeners are able to keep these events separate from language comprehension 
processes, at least when the task is primarily linguistic. Planned studies using a visual task and dual 
task will seek to determine the generality of our findings. 
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Bilingualsʼ performance in sentence comprehension is usually assumed to be related to the age where 
they start acquiring their second language, their current proficiency in their second language and the 
amount of second language use in their every day life among other things (e.g. Schwarz & Kroll, 2007).  
On the other hand, being bilingual also changes the efficiency of central processes. The necessity to 
select one language for communication in every situation appears to enhance a general capacity for 
inhibition and consequently a reduced susceptibility to interference (Bialystok et al., 2005; Costa, 2009).  
Given that interference is often assumed to be one of the relevant factors in ambiguity resolution, being 
bilingual should ameliorate these processes as well (Frenck-Mestre, 2005).   

In our studies, we investigated highly proficient late German-French bilinguals (AoA > 3) living in a 
French environment and using their L2 (French) at least in 30% of their daily conversations. In addition 
to a auditory sentence comprehension task on sentences with temporarily ambiguous pronouns like 
(1a,b) using the Visual World paradigm, our participants had to take part in two Reading Span tests 
(Danemann & Carpenter, 1980, Desmette et al., 1995), one in French, preceding the comprehension 
experiment, and one in German at the end of the session. In the VW experiment, particpants were 
presented with images showing the major protagonists of sentences they were listening to.     

Participantsʼ reading span in particular in their L2 could on the one hand depend on their age of 
acquisition or the number of years, they have already spent n France. However, a fairly balanced use of 
both languages also implicates the permanent necessity to suppress one of the languages. Given that 
susceptibility to interference is playing an important role for performance in the Reading Span (Whitney 
et al., 2002), French as well as German Reading Span may be inversely correlated with the daily use of 
both languages here (see also Christoffels et al, 2006, for simultaneous interpreters). A negative 
correlation between the daily usage of French  and German (r=-.42) as well as French (r=-.37) Reading 
Span scores (was actually established in our studies, Reading Span scores were smaller for 
participants who mainly used French in their daily life.  French and GermanRS- scores correlated 
strongly (r=.78). 

A reduced susceptibility to interference should also influence ambiguity resolution. An interesting fact 
concerning preferences for sentences such as (1a,b) is that monolingual German speakers prefer the 
subject as the antecedent whereas French speakers strongly prefer the object.  The highly proficient 
late bilinguals participating in our studies, started out with an object preference similar to French 
monolinguals and reliably different from German monolinguals (all ps < .05). However, they reacted 
faster and more strongly to the disambiguating information, suggesting that they succeeded more easily 
in suppressing automatic preferences.  

A multifactural approach will thus have to be pursued to explain sentence processing performance in 
bilinguals. 

(1a) Le facteur a rencontré le balayeur avant quʼil ramasse les lettres. 

 The postman met the street-sweeper before he collected the letters. 

(1b) Le facteur a rencontré le balayeur avant quʼil ramasse la  poubelle. 

 The postman met the street-sweeper before he collected the trash. 
 



 
  P-A9    

      71 

LINKING SYNTACTIC PRIMING WITH CHILDRENʼS LINGUISTIC COMPETENCE: 
A VISUAL WORLD EYE-TRACKING STUDY 

Manabu Arai (RIKEN, University of Tokyo) and Reiko Mazuka (RIKEN, Duke University) 
m-arai@phiz.c.u-tokyo.ac.jp 

 
 
Syntactic priming, a phenomenon that an experience of a particular syntactic structure leads to 
facilitation in subsequent processing of the same structure, has been widely documented in past 
literature. One important aspect of the phenomenon is its link to language development and learning, as 
claimed by several recent studies [1, 2]. Previous studies found that a priming effect can be long-lasting 
[1, 3] and occurs with young children [4, 5, 6, 7]. These results are, however, only indirect evidence for 
the priming-as-implicit-learning account because these studies did not show improvement of childrenʼs 
understanding or competence as a result of priming. That is, it is still unclear whether the priming effect 
is in fact a reflection of developing grammatical representation in children. In particular, since most 
studies draw upon an assumption that an observation of priming gives grounds for the presence of a 
mental representation of a structure, it is important to establish that the degree of priming should 
increase with age and as children learn a structure.  
 
The current study therefore examined both childrenʼs online processing of a particular structure and 
offline performance of their comprehension. We compared the results to see if greater priming in 
comprehension is associated with better understanding. We combined a syntactic priming method with 
the visual world eye-tracking paradigm [8]. We tested 5- and 6-year-old children and also adults as a 
control group using Japanese passive construction because previous research showed children of this 
age still experience difficulty with this construction [9]. Participants first heard a prime sentence of either 
active or passive form, while seeing a visual scene. They then heard a target sentence on seeing 
another scene. The target scene depicted two events, where a central character was involved in both 
events as agent for one and as patient for the other [10]. Importantly, the active and passive target 
sentences shared the first subject noun with a case marker and an adverb directly following it, so that 
the sentence was ambiguous until they heard the second NP. Children were also asked comprehension 
questions following passive targets, which could be answered in either an active or passive form. 
 
The results from comprehension questions showed that 6-year-olds made more correct answers and 
also used more passive forms compared to 5-year-olds, suggesting that 6-year-olds have better control 
of the passive construction than 5-year-olds. Also, there were more passive answers in the second half 
of the experiment than the first. The results of eye-movements reflected the difference in the 
comprehension measure. 5 year-olds did not show the influence of the prime whereas 6 year-olds did; 
greater visual attention was given to the agent object in an anticipatory manner following passive 
primes than active primes. Also, the effect of prime sentences interacted with the type of target 
sentences following the onset of the second noun (i.e., disambiguating point) only for 6 year-olds. 
Those anticipatory and post-disambiguation effects were also found in adultsʼ eye-movements. 
Furthermore, 6 year-olds and the adults group, but not 5 year-olds, showed the greater degree of 
priming in the second half of the experiment than the first, which most likely resulted from implicit 
learning of the passive construction.  
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Bilinguals automatically activate words from all known languages during reading (Dijkstra & Van 
Heuven, 2002).  Whether cross-language activation results in facilitation or interference depends on the 
particular words under study. Cognates share orthography and semantics across languages  (PIANO in 
English and French); interlingual homographs share orthography but not semantics  (COIN French for 
CORNER).  Numerous studies have demonstrated cognate facilitation and interlingual homograph 
interference during bilingual reading (e.g., Duyck, Van Assche, Drieghe, & Hartsuiker, 2007; Libben & 
Titone, 2009; Schwartz & Kroll, 2006; Van Assche, Duyck, Hartsuiker & Diependaele, 2009).  
Furthermore, cross-language effects are often modulated by individual differences in language 
proficiency and semantic constraint (e.g., Libben & Titone, 2009; Schwartz & Kroll, 2006).  One 
unresolved question is whether individual differences in cognitive capacities that affect within-language 
comprehension also affect bilingual reading. Previous work has shown that various components of 
executive function relate to how people resolve within-language ambiguity  (Gernsbacher & Faust, 
1991; Miyake, Just, & Carpenter, 1994; Gunter, Wagner, & Friederici, 2003).  Here, we investigate 
whether individual differences in working memory and inhibitory capacity relate to cross-language 
activation during L2 reading.  We hypothesize that reductions in both capacities will lead to increased 
cross-language activation, even when accounting for first language verbal ability and second language 
proficiency.  
 
We monitored eye movements of forty-four French-dominant French-English bilinguals, while they read 
high or low semantically biased sentences in English that contained cognates or interlingual 
homographs. We also administered an executive function battery that assessed working memory and 
inhibitory capacity.  From this battery we computed a standardized working memory score and an 
inhibitory capacity score (Crocker & Algina, 1986; McMurray, Samelson, Lee, & Tomblin, 2009).  
Consequently, we constructed linear mixed-effects regression models (LMER) to fit the data for early 
and late stage reading variables.  LMER models included subject and item as random factors; fixed 
factors included word type (Target vs. Control), semantic bias (High vs. Low), inhibitory capacity, 
working memory, and other key variables such as native language verbal ability, second language 
proficiency, and the distance of the previous saccade.  We found cognate facilitation for early and late 
reading measures, and the amount of facilitation was significantly reduced by increased inhibitory 
capacity and working memory for early and late reading measures, even when native language verbal 
ability and second language proficiency were taken into account. In contrast, we found interlingual 
homograph facilitation for early reading measures (e.g., gaze duration) and homograph interference for 
late reading measures (e.g., regressions; total reading time), suggesting that participants initially 
misinterpreted interlingual homographs according to their French meaning and incurred a 
comprehension cost later on.  Interestingly, reduced interference was marginally predicted only by 
increased working memory. Taken together, the results suggest that individual differences in executive 
functions, such as working memory and inhibitory capacity, modulate cross-language activation during 
bilingual reading in a manner similar to what has previously been found for within-language lexical 
ambiguity resolution.  Specifically, increased working memory and inhibitory capacity lead to greater 
efficiency in limiting cross-language activation during bilingual reading.   
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Despite the impressive amount of evidence showing involvement of the sensorimotor systems in 
language processing, important questions remain unsolved among which  the relationship between 
abstract uses of language and sensorimotor activation. The literature did not yet provide a univocal 
answer on whether the comprehension of non literal-abstract motion sentences engages the same 
neural networks recruited for literal sentences (e.g., Aziz-Zadeh et al., 2006; Boulenger et al., 2009; 
Chen et al., 2008).  Our aim was to establish whether motor activation was modulated by the literal vs. 
figurative nature of the sentence. We hypothesize that motor activation reflects how much the motion 
component is preserved in sentential meaning. We assumed that it is preserved in literal and also in 
metaphorical motion sentences (Torreano et al, 2005), as recently shown in a TMS study (Cacciari et 
al., sub.). In metaphorical motion sentences the semantic component of the verb that refers to motion is 
abstracted out and employed to predicate a type of movement of whatever entity can change location. 
In contrast, the motion component might be obscured in idiomatic sentences because of the arbitrary 
nature of the relationship between an idiomʼs constituent words and the figurative meaning. 28 Italian 
motion verbs were embedded in sentences conveying literal motion (“Carla runs home with the 
errands”), fictive motion (“The road runs along the tumultuous river”), metaphoric motion (“The lady runs 
with the fantasy often”) or idiomatic motion (“Luca runs the risk of being contradicted”) (plus 28 
sentences containing mental verbs as control condition). All motion verbs conveyed foot-based actions. 
The sentential subject was always animate except for fictive sentences. Sentences were balanced for 
length and constituent frequency and had comparably high comprehensibility scores. Motor activation is 
known to be sensitive to the action-congruency of the effector used for responding (Glenberg & 
Kaschak, 2002). 47 participants judged sentence meaningfulness pressing a button with a hand finger 
or with a foot (action-congruent vs. incongruent effectors) in four blocks. A response deadline of 3000 
ms was used. The responses emitted with an action-congruent effector should differ from those 
performed with an action-incongruent effector in literal and metaphorical sentences since they both 
preserve the basic semantic component of motion but not in idiomatic and fictive motion sentences (and 
in mental sentences).  

A Type of Sentence X Effector interaction showed that foot responses were significantly faster than 
finger responses only in literal motion sentences. How can we explain this result that is at odds with our 
hypothesis and with previous results? The task of judging sentence meaningfulness taps on a late, 
interpretative phase of the comprehension process. Motor activation might arise in the earlier phases of 
the comprehension process and then decay as a function of the strength of the motion component 
conveyed by the sentential meaning. If this were the case, we might observe a differential modulation of 
the response given with the motion-congruent effector to literal and possibly metaphorical sentences at 
different time moments. A bin analysis showed that this is indeed the case but only for literal motion 
sentences. In sum, motor resonance occurred only in the strongest case: a sentence conveying a 
concrete-literal motion performed by an animate agent. 
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Which is bigger: a grapefruit or an apple?  A planet or a moon?  People have little difficulty  
understanding these questions or in making such conceptual size comparisons.  It has long been 
assumed that during language comprehension people represent size properties of objects with a strong 
visual component, as distinct from propositional representations such as [size:5cm] or [size:huge] 
(Kosslyn, 1980; Newman et al, 2005; Paivio, 1975). 

However, there is more to size than visual appearance.  Additional information about object size comes 
from physical interaction; our arms, hands and fingers provide touch and proprioceptive feedback when 
contact is made with an object.  Embodied cognition research argues that such body-specific 
information plays an important role in conceptually representing objects because cognition is grounded 
in the same neural systems that govern perception and action (e.g., Barsalou, 1999).  Indeed, a strong 
interpretation of such theories would assume that making conceptual size judgements requires that past 
experiences across various modalities – visual, motor, haptic, proprioceptive, etc. – would be re-
enacted (or simulated) during comprehension, and the resulting object simulations then compared.  
Simulating non-visual information, however, would depend on being able to interact physically with the 
relevant objects.  We investigated whether haptic and proprioceptive representations are independently 
involved in conceptual evaluations of size, and whether such representations are limited to objects of a 
physically manipulable size. 

In Experiment 1, participants saw pairs of object names on-screen and were asked to name aloud the 
object that was bigger in real life, where the objects in a pair were either both of small size (i.e., can be 
held in one hand, such as GRAPE or EGG) or large size (i.e., greater than arms' width, such as 
ELEPHANT or WHALE).  Critically, participants made these judgements while experiencing concurrent 
perceptual stimulation of the sense of touch: in one block, cushions under the hands vibrated (providing 
a haptic percept), while in another block, cushions under the feet vibrated (providing a control of 
equivalent sensory distraction).  Results showed that, compared to the control condition, haptic 
stimulation to the hands led to faster size judgements for small objects, but made no difference to the 
judgement time for large objects. 

Experiment 2 was identical but with concurrent perceptual stimulation of the sense of proprioception.  
Participants made size judgements while holding an inflatable beachball between their hands (providing 
a proprioceptive percept of hands approximately 40cm apart) or between their lower legs (to provide a 
control of equivalent sensory distraction).  Results mirrored those of Experiment 1, with proprioceptive 
stimulation of the hands leading to faster size judgements for small objects only, with no effect on 
judgements of large objects. 

These novel findings validate embodied assumptions that both haptic and proprioceptive information 
are involved in conceptual size judgements.  Furthermore, such body-specific information affects only 
judgements about objects that are small enough to be manipulated by the hands.  We discuss these 
findings with reference to embodied cognition and language comprehension, and suggest that the 
formation of haptic and proprioceptive percepts facilitates the simulation of conceptual representation in 
those modalities. 

 
 

Barsalou, L.W. (1999). Perceptual symbol systems. Behavioral and Brain Sciences, 22, 577-609. 
Kosslyn, S. M. (1980). Image and mind. Cambridge, MA: Harvard University Press. 
Newman, S. D., Klatzky, R. L., Lederman, S. J., Just, M. A. (2005). Imagining material versus geometric properties 
of objects: An fMRI study. Cognitive Brain Research, 23, 235-246. 
Paivio, A. (1975). Perceptual comparison through the mind's eye. Memory & Cognition, 3, 635-647. 
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The grounded cognition theory provides an interesting alternative perspective on many questions and 
assumptions in the field of theoretical linguistics. It suggests that abstract concepts, like time, are 
represented in terms of concrete dimensions, such as space (Barsalou, 2008). Recent studies provide 
support for this time-space association, indicating that time evokes spatial representations that may 
facilitate or impede responses to time-related words or sentences (e.g., Santiago, Lupiáñez, Pérez, & 
Funes, 2007; Torralbo, Santiago, & Lupiáñez, 2006). However, it remains unclear whether the time-
space association occurs due to a memory-based assignment of the temporal content of the sentence 
to a spatial dimension or whether the temporal content of the sentence produce an automatic response 
activation.  

Although numerous studies showed a left (past) to right (future) representation of time, in most 
languages, the vocabulary of time uses the spatial concepts of back and front rather than the concepts 
of left and right for the expression of time, suggesting only a linguistic back-to-front time and space 
metaphor. For example, we frequently find expressions like “before or after Easter” but usually do not 
find an expression like “left or right of Easter” (for a cross-linguistic survey of spatial metaphors of time, 
see Radden, 2004). Thus, if people use spatial metaphors to think and communicate about time, and 
the domain of time is structured and conceptualized through a back-to-front metaphoric mapping from 
the domain of space (e.g., Boroditsky, 2000; Evans, 2004) we should have a stronger mapping for a 
“forward future” and a “backward past” than for a “right future” and a “left past”. 

The present study examines this back-to-front representation of time. Specifically it examines whether 
time is spatially represented from back (past) to front (future) and whether this representation is 
activated automatically during the processing of sentences. In Experiment 1 participants were 
presented sensible and nonsense sentences and had to classify the sensible sentences according to 
their temporal content. In the congruent condition, participants responded with a forward movement to 
future-related sentences and with a backward movement to past-related sentences. In the incongruent 
condition this assignment was reversed. The results show that reaction time is shorter for the back-past 
and front-future mapping than for the back-future and front-past mapping, indicating that time is also 
represented from back to front. In order to examine whether this back to front representation is 
automatically activated, in Experiment 2 participants were asked to perform a judgment about the sense 
of the sentences used in Experiment 1. If the temporal content of the sentence may produce an 
automatic response activation, the same response pattern than in Experiment 1 is expected. Results do 
not support this notion, suggesting a memory-based assignment of the temporal content of the 
sentence to a spatial dimension. ) 

 
 

Barsalou, L. W. (2008). Grounded cognition. Annual Review of Psychology, 59, 617-645. 
Boroditsky, L. (2000). Metaphoric structuring: Understanding time through spatial metaphors. Cognition, 75, 1-28.  
Evans, V. (2004). The structure of time: Language, meaning and temporal cognition. Amsterdam: John  Benjamins. 
Radden, G. (2004). The metaphor TIME AS SPACE across languages. In N. Baumgarten, C. Böttger, M. Motz, & J. 
Probst (Eds.), Übersetzen, Interkulturelle Kommunikation, Spracherwerb und Sprachvermittlung—das Leben mit 
mehreren Sprachen: Festschrift für Juliane House zum 60. Geburtstag (pp. 225-239). Bochum: Aks-Verlag. 
Santiago, J., Lupiáñez, J., Pérez, E., & Funes, M.J. (2007). Time (also) flies from left to right. Psychonomic Bulletin 
& Review, 14, 512-516.  
Torralbo, A., Santiago, J., & Lupiáñez, J. (2006). Flexible conceptual projection of time onto spatial frames of 
reference. Cognitive Science, 30, 745-757. 
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Natural languages do not differ arbitrarily, but are constrained so that certain properties recur across 
languages. These constraints presumably arise, at least in part, from the nature of the human brain, but 
the nature of the mapping from brain to language structure is unclear. One theory argues that strong (or 
even absolute) constraints are built into the language faculty and imposed by individual learners during 
acquisition (Chomsky, 1965). An alternative suggestion (e.g. Christiansen & Chater, 2008) is that these 
typological distributions could arise given only weak biases in individual learners, as a consequence of 
cultural transmission in populations.   
 
A test-case for the relationship between biases of individuals and structural properties of language is 
linguistic variation. Variation in language tends to be predictable: in general, no two linguistic forms 
occur in precisely the same environments and perform precisely the same functions. Instead, usage of 
alternate forms is conditioned in accordance with phonological, semantic, pragmatic or sociolinguistic 
criteria. Experimental studies (e.g. Hudson Kam & Newport, 2005) show that, given a language in which 
two forms are in free variation, adult learners tend to probability match (produce each variant according 
to its frequency in the input), whereas children are more likely to regularize, suggesting that 
unpredictable variation is absent from language because it cannot be acquired by children.  We show 
that iterated learning with adult learners can produce linguistically-conditioned stable variability. 25 adult 
participants were trained on a semi-artificial language exhibiting unpredictable variation: plurality could 
be marked using two freely-alternating forms.  These participants showed no evidence of having 
eliminated this variability: they appeared to probability match.  Ten of these participants were then used 
as the first generation for ten independent iterated learning chains (Kirby, Cornish & Smith, 2008; Reali 
& Griffiths, 2009), with the language produced on test by the first participant in each chain being used to 
train the second participant, and so on.  In 3/10 chains variability was eliminated (one plural marker was 
used exclusively, the other dropped out of the language); in 7/10 chains variability was preserved (both 
plural markers were maintained), but became predictable: usage becomes conditioned on the noun 
being marked. The presence of the noun provides a minimal conditioning context which permits 
variation to persist over repeated episodes of transmission.  Examining the languages produced by 
successive learners shows that unpredictability (quantified by calculating the conditional entropy of the 
plural marking system) gradually decreases over generations, reflecting this conditioning of variation. 
We see similar results in more complex iterated learning experiments, where each participant is 
exposed to the output of two other learners.   These results demonstrate that adult learners have a 
relatively weak bias against unpredictable variation (not detectable in the initial sample of 25 individual 
learners), which nonetheless becomes apparent through iterated learning. The predictability of variation 
in natural language might therefore be explained as a consequence of either strong learner biases 
against unpredictability (in children), or the repeated application of weaker biases (in adults, or children, 
or both).   
   
Chomsky, N. (1965). Aspects of the theory of syntax. Cambridge, MA: MIT Press.  
Christiansen, M. H., & Chater, N. (2008). Language as shaped by the brain. Behavioral and Brain Sciences,  
31, 489-509.   
Hudson Kam, C. L. & Newport, E. L. (2005). Regularizing unpredictable variation: The roles of adult and  
child learners in language formation and change. Language Learning and Development, 1, 151-  
195.   
Kirby, S., Cornish, H., & Smith, K. (2008). Cumulative cultural evolution in the laboratory: an  
experimental approach to the origins of structure in human language. Proceedings of the National  
Academy of Sciences, USA, 105, 10681-10686.  
Reali, F., & Griffiths, T. L. (2009).  The evolution of frequency distributions: Relating regularization to  
inductive biases through iterated learning.  Cognition, 111, 317-328. 
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CHILDRENʼS UNDERSTANDING OF DISCOURSE FACTORS CONSTRAINING 
THE SELECTION OF REFERENTIAL EXPRESSIONS 

 

Hila Katz and John Trueswell (University of Pennsylvania) 
hikatz@sas.upenn.edu 

 
 
The selection of referential expressions is governed by what is present in the world and by the current 
discourse.  The extent to which young children coordinate discourse and visual context in their 
expressions remains unclear and understudied [1,2], and speaks to issues of information integration 
during the development of the language production system.  We investigate the influence of discourse 
factors on childrenʼs referential expressions in situations requiring multiple mentions of the same 
referent within different referential scenes; additionally we examine the contribution of gesture to 
referential disambiguation, as gesture may further reveal childrenʼs understanding of informativeness. 
Twenty-four children (age 4;10, range 3;8-5;10) and sixteen adults viewed video clips of a person acting 
on four different objects; the same objects were also on a table between the subject and an 
experimental confederate, who could not see the clips.  After each clip, subjects instructed the 
confederate on what to do with a particular object.  Each experimental trial consisted of three 
contiguous clips.  Half the subjects saw clips depicting three different actions performed on the same 
target object (No Switch condition); the other half saw clips depicting actions that alternated from the 
target (a little pig), to a competitor (a big pig), and back to the target (Switch condition).  For each 
subject, half the trials situated the target in a set containing a similar competitor differing only in size (a 
big pig); the other trials replaced the similar competitor with an object of a different kind (a horse). 
 
Expressions were analyzed using multi-level logit modeling.  Children used modifiers more frequently in 
similar competitor trials than different competitor trials (Fig. 1) (p<.0001), showing sensitivity to scenes 
that require fuller expressions to establish reference; although children used fewer modifiers than 
adults, adults themselves did not perform at ceiling.  For Clips 2 and 3 of the No Switch condition, which 
required repeated mention of the same referent, children and adults increasingly produced reduced 
expressions (ex. pronouns, and additionally in the case of similar competitor trials, unmodified NPs – 
“the dog”).  Referential expressions during Switch condition trials did not show this pattern, resulting in 
an interaction between condition– Switch/No Switch – and Clip (p<0.05); children understand that the 
initial referentʼs reintroduction in Clip 3 comes after a discontinuity in the discourse in Clip 2.  
Furthermore, 70% of the pronouns children infelicitously produced in Clip 3 of this condition were 
accompanied by disambiguating gestures (contrasting with only 6% of pronouns accompanied by 
gesture in Clip 3 of the No Switch condition), again indicating sensitivity to discontinuity.  Indeed, for 
similar competitor trials in the Switch condition, children reached adult levels of informativeness (83.7%) 
by Clip 3 when gesture is accounted for.  Childrenʼs age did not contribute reliably to any results. 
Childrenʼs use of referential expressions reflects an adult-like sensitivity to discourse and referential 
scene; furthermore, childrenʼs gestures may play a significant role in clarifying utterances that would 
otherwise remain ambiguous. 

 
Hickmann, M. (2003).  Childrenʼs Discourse: Person, Space and Time Across Languages.  Cambridge, UK: 
Cambridge University Press. 
Serratrice, L. (2008).  The Role of Discourse and Perceptual Cues in the Choice of Referential Expressions in 
English Preschoolers, School-Age Children, and Adults.  Language Learning and Development, 4(4), 309-332.
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STATISTICS AND LANGUAGE-WORLD KNOWLEDGE INTERACT IN FOREIGN-
LANGUAGE WORD LEARNING 

Judith Köhne (Saarland University) & Matthew W. Crocker (Saarland University) 
judith@coli.uni-saarland.de 

 

People are statisticians. When learning words, they keep track of co-occurrences of novel words and 
potential referents across situations (cross-situational word learning, CSWL, e.g. Yu & Smith, 2007). 
However, people also heavily rely on their acquired knowledge of distributional regularities and 
experiences with relations in the world. When hearing the restrictive verb eat, they look predictively to 
edible objects in visual scenes, likely expecting the name of some food to come up linguistically 
(Altman&Kamide, 1999). Word learners also exploit this kind of knowl- edge to identify referents for 
unknown words (syntactic bootstrapping, Landau & Gleitman, 1985). What is less known is how cross-
situational frequencies and linguistic/world-knowledge cues interact and which foreign language word 
learners rely on when such cues are in conflict. 

We investigated the interaction of CSWL and the influence of verb restrictions together with world 
knowledge and visual context on word learning in two experiments using a pseudo- natural language 
(Germans learning modified Indonesian). Participants learned verbs, and were then confronted with a 
combined sentence-comprehension and noun-learning task. Subject- verb-object sentences consisted 
of the previously learned verbs and novel nouns (e.g. Si kemei bermamena si badut, ʻThe man will eat 
the tomatoʼ). Co-present scenes depicted potential refer- ents for novel nouns. Noun learning was 
tested finally. 

In Experiment 1 (N=32), we examined whether verb restrictions bootstrap CSWL. Scenes in the noun-
learning part showed four objects. Degree of referential uncertainty was ma- nipulated. In Condition 1, 
there was no referential uncertainty: Verbs were restrictive and only one scene object matched the 
verbʼs selectional restrictions (bermamema, 'eat' selected the de- picted tomato). In Condition 2, verbs 
were restrictive but two scene objects were possible candi- dates (tomato/toast): CSWL had to be 
performed but referential uncertainty was potentially lower. In Condition 3, verbs were non-restrictive: 
Referential uncertainty was high and only CSWL could enable noun learning. Results reveal that verb 
restrictions boost CSWL: Learning rates and confidence ratings were highest for Condition 1 and lowest 
for Condition 3. 

In Experiment 2 (N=20), we investigated what happens when statistical information and verb 
information are in conflict. For each novel noun, there were two possible referents, one sta- tistically 
favoured (co-occurrence with noun 83%) and one statistically disfavoured (co- occurrence 50%). For 
test nouns, the low-frequency meaning was favoured according to verb (e.g., badut co-occurred in 50% 
with a tomato and in 83% with a shirt and it was the syntactic object of bermamema in 50%). Trials with 
restrictive verbs never showed the verb-biased refer- ent on the scene, i.e. verb-information had to be 
used cross-situationally. Baseline nouns oc- curred with non-restrictive verbs only. Learning results 
clearly show that whereas people almost always chose the high-frequency meaning for the baseline 
nouns (96%), they often thought the meaning of the test nouns was the verb-favoured one (45%; e.g. 
tomato for badut). This shows that people were influenced by the selectional information by the verb 
and the assumption that sentences are plausible and did not purely rely on CSWL mechanisms. 

 
 
Altman, G., & Kamide, Y. (1999). Incremental interpretation at verbs: Restricting the domain of subsequent 
reference. Cognition, 73, 247–264. 
Landau, B., & Gleitman, L. R. (1985). Language and experience: Evidence from the blind child. Cambridge, MA: 
Harvard University Press. 
Yu, C. & Smith, L.B. (2007). Rapid word learning under uncertainty via cross-situational statis- tics. Psychological 
Science, 18, 414-420. 
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USING EYE MOVEMENT TRACKING TO STUDY IMPLICIT LEARNING OF FORM-
MEANING CONNECTIONS IN NATURAL LANGUAGE 
John N. Williams and Balazs Aczel (University of Cambridge) 

jnw12@cam.ac.uk 
 

Implicit learning (IL) research has been traditionally concerned with learning regularities over forms; for 
example, letter and syllable sequences. Such studies may be relevant to learning sequential regularities 
in natural language grammars, but if we want to know the broader contribution that IL mechanisms can 
make to language learning we also need to examine learning of form-meaning connections. It has been 
argued that learning form-meaning connections for content words requires explicit learning mechanisms 
– child studies have stressed joint attention, and studies of amnesia have stressed intact episodic 
memory. However, the role of IL in learning grammatical form-meaning connections has not been 
explored. This is a challenge because existing IL paradigms are ill-adapted to learning such regularities. 
In the present experiments participants were first introduced to four novel articles (gi, ro, ul, and ne) and 
were told, for example, that two of them (gi and ro) meant roughly ʻtheʼ and two of them (ul and ne) 
meant roughly ʻaʼ. These articles were then used in a vocabulary learning task involving 24 novel 
names for familiar objects (e.g. “gi hal” might mean ʻthe fishʼ, “ro zongorra” ʻthe pianoʼ, “ul focca” ʻa 
penguinʼ, “ne rocca” ʻa tyreʼ). What they were not told was that there was an additional regularity 
underlying the use of the articles – gi and ul were used with living things and ro and ne with non-living 
things. We were interested in whether participants would pick up this hidden regularity implicitly. The 
critical test of this came in a subsequent test phase using novel article-noun combinations in a task in 
which eye movements were monitored. Participants would hear one phrase, e.g. “ne hal” (which is 
ungrammatical) and see two pictures (e.g. a fish on the left and a piano on the right), and were required 
to indicate by a button-press response which picture was being referred to (in this case the fish). If they 
had learned the animacy rule, then on hearing “ne hal” they might take longer to look at the fish, and 
show more fixations on the piano, than on hearing “ul hal” (which is equally novel but grammatical). 
Awareness of the animacy rule was assessed by a detailed post-experiment questionnaire. We have 
found that (a) eye gaze can show sensitivity to the animacy rule during processing of the noun phrase, 
(b) that this occurs even for participants who are unaware of the animacy rule, (c) eye gaze can be a 
more sensitive measure of IL than button press response times or accuracy, and (d) the effect is 
critically dependent on the level of attention paid to the articles during training (for example, the effect 
was only found when the training task involved delayed recall of articles). The results show that novel 
grammatical form-meaning connections can, under the right conditions, be implicitly acquired, and can 
unconsciously direct attention to objects during language processing. 
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SEMANTIC IMPLICIT LEARNING 
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Up to now, most of the research on implicit learning has focused on linguistic and non-linguistic 
sequences, and explained the findings in terms of statistical learning mechanisms. We investigate 
instead whether implicit learning also operates in extracting semantic properties from input. We 
conducted a series of experiments whose results suggest that people indeed form abstract semantic 
generalisations without intending to or being aware of what the generalisations are. We address the 
issue in the context of learning semantic collocational patterns of novel verbs.  

Our first experiments used familiarity judgements. Participants read sentences most of which contained 
one of 4 novel verbs, two of which meant to ʻincreaseʼ something, and two to ʻdecreaseʼ, and performed 
an increase/decrease decision task. Unbeknown to them, the direct noun collocate of each verb, was 
consistently either a concrete or an abstract noun. The second part was unexpected. The participants 
were presented with verb-noun pairs and asked whether they remembered the two words appearing 
together in the first part. Most of the pairings involved words which did not appear together (unfamiliar 
pairings). Half of them followed the collocational pattern, the other half violated it. We found that 
participants endorsed significantly more pairings which respected the collocational regularity to which 
they were exposed in the training. Upon each decision, they were asked to indicate the source of the 
judgement: a guess, intuition or memory. Basing on the answers marked as guesses or intuitive ones, 
and a post-experiment questionnaire, we conclude that the knowledge was indeed unconscious.  

The second series of experiments show the effects of semantic implicit learning measured by reaction 
times. Participants read sentences containing one of four novel verbs. This time, however, the verb was 
always at the end of the sentence, e.g. The nutrients in food, microwaves can CONELL. Participants 
were asked to indicate as quickly and accurately as possible whether the verb meant that something 
increased or decreased.  

Unbeknown to the participants, two of the novel verbs always appeared in the context of abstract 
collocates, and two, appeared with concrete collocates (such as CONELL and “the nutrients”). In the 
second half of the experiment participants were exposed to sentences which violated the initially 
consistent regularity. To illustrate – CONELL would appear in a context containing an abstract word, 
such as “power”. Reaction times were measured on participantsʼ decisions whether the novel word 
meant “to increase” or “to decrease”. Our results show significantly slower reaction times for the trials 
violating the semantic regularity even for participants who, according to a post-experiment 
questionnaire, were unaware of the regularity.  

We are now collecting ERP data on the same stimuli to compare the sensitivity of different behavioural 
and brain-imaging methods of investigating semantic implicit learning.  

The current results will be discussed in the light of word memorability, attention and implicit abstraction 
from input as important factors in language acquisition.       
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UNIVERSAL PROCESSING BIASES VERSUS CUE COST AND    COMPETITION 
IN HOW ITALIAN CHILDREN LEARN TO UNDERSTAND TRANSITIVE 

SENTENCES 
Kirsten Abbot-Smith (University of Kent) & Ludovica Serratrice (University of Manchester) 
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The nature-nurture debate has frequently focussed on verb argument acquisition. Usage-based 
theorists have claimed that the input frequency of a particular sentence frame as a whole plays a crucial 
role in its acquisition (e.g. Tomasello, 2000). From the universalist side one recent claim is that children 
may be biased to interpret the first argument of a sentence as the agent (Gertner & Fisher, 2006). We 
adopt an sentence-processing view in the spirit of the Competition Model (Bates & MacWhinney, 1987), 
which incorporates not only frequency and cue reliability in the concept of cue ʻvalidityʼ, but also the 
concepts of ʻcue costʼ and ʻcompetitionʼ between cues. Italian is ideal for testing predictions made by 
universalist, usage-based and sentence-processing approaches as it is a language with case (on 
pronouns), pervasive subject ellipsis, and in which subjects and objects can appear before and after the 
verb.   

We carried out two studies. In our corpus study we analysed 13229 verb-containing utterances in Italian 
CDS. In the 21% of transitive sentences containing an overt subject, the most frequent orders were: 

1) SV+object-noun (Laura aiuta Paolo, = ʻLaura helps Paoloʼ, 31-50% of sentences with two 
arguments). 

2) S+object-pronoun+V (Laura lo aiuta = ʻLaura helps himʼ)   10-31% 

3) object-pronoun+VS (Lo aiuta Laura = ʻLaura helps himʼ). 13-31% 

88-95% of subjectless transitives consisted of ʻV+object-nounʼ and ʻobject-pronoun+V. Because of 
frequent subject ellipsis, the highest validity for a cue to the agent was only 16%.  

In our experimental study, children heard transitive sentences and had to choose between two video 
clips (e.g. horse acting on cat versus cat acting on horse). The test sentences had overt subjects, using 
novel verbs in the three frames in examples 1-3 above.   

2½-year-olds pointed above chance (70%) with S+object-pronoun+V, but pointed at chance with 
SV+object-noun. Only the 4½-year-olds pointed significantly above chance (78%) with the latter.  
Neither the universalist nor the ʻfrequency-of-whole-sentence-frameʼ hypotheses can explain this 
developmental order. Cue validities for the patient cannot account for this either; ʻverb+argumentʼ had 
higher validity (60%) than ʻargument+verbʼ (39%). The validity for case  (which occurs in S+object-
pronoun+V but not in SV+object-noun) was also only 40%. We explain the earlier acquisition of 
S+object-pronoun+V in terms of ʻcue costʼ; the case-marked pronoun can be interpreted locally and 
does not burden working memory. 

However, if ʻcue costʼ were the only crucial factor, one would also predict that ʻS+object-pronoun+Vʼ and 
ʻobject-pronoun+VSʼ would be acquired simultaneously. Instead, even the 4½-year-olds pointed at 
chance for ʻobject-pronoun+VSʼ. Poor performance on OVS would be predicted by the ʻfirst-
argument=agentʼ hypothesis. However, if children initially interpret all first arguments as agents, we 
would expect them to interpret ʻobject-pronoun+VS as SVO. No age group did this.  Moreover, the 
universalist hypothesis cannot explain why SVO is learned late in Italian. We explain poor 
comprehension of  ʻobject-pronoun+VS  in terms of ʻcompetitionʼ. 94% of the time in Italian CDS 
transitives, the argument following the verb was the patient. Prior learning of this statistical tendency is 
likely to compete with correct interpretation of the ʻobject-pronoun+V+Sʼ frame.   
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EVIDENCE FROM THE DATIVE IN ENGLISH AND WELSH 
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A central task in language acquisition is learning how individual components of a sentence combine to 
convey meaning (form-function mapping). Competition model approaches to this question (e.g. 
MacWhinney & Bates, 1989; MacWhinney, 2004) have influentially addressed both cross-linguistic 
variation and within-language developmental differences in how children and adults assign meaning. In 
the present study we tested 2 predictions derived from the model against data from the acquisition of 
thematic roles assignment in datives; a) that the presence of a local cue (the preposition to), which 
precedes (and marks) the recipient role, will facilitate acquisition, and b) that cross-linguistic variation in 
acquisition is predicted by the frequency with which different cues to meaning are heard in each 
language. We also tested c) whether cue strength (the likelihood of a cue being acquired) should be 
calculated based on a cueʼs behaviour within a particular syntactic structure or across the language as 
a whole. 

Using a forced-choice comprehension paradigm, we tested 3- and 4-year old Welsh and English 
childrenʼs ability to assign the theme and recipient roles correctly in standard (theme-1st) (e.g. Iʼm 
glorping the duck [theme] to the teddy [recipient]) and reversed order datives with novel verbs 
(recipient-1st: Iʼm glorping the teddy [recipient] the duck [theme]). Frequency of use in the language 
straightforwardly predicted the Welsh data.  Both Welsh 3- and 4-year olds were able to interpret the 
highly frequent theme-1st datives but neither group could interpret the much lower frequency recipient-
1st datives, despite the fact that they contain a preposition (Y bachgen rhoddodd iʼr ferch y llyfr [The 
boy gave to the girl the book]). In fact, the Welsh 4-year-olds consistently misinterpreted recipient-1st 
datives, assigning the theme role to the first post-verbal noun. We conclude that, although the 
preposition in datives provides a strong cue to recipient identity, the children had not learnt its 
significance, perhaps because of its multi-functionality (e.g. to can mark other roles, e.g. goal).    

In contrast to Welsh, word order cue frequency did not predict the English data. Although recipient-1st 
datives are twice as frequent in the language, the two datives were acquired at the same time (at age 4 
years). We interpret the results in terms of Abbot-Smith & Behrensʼs (2006) “construction conspiracies” 
and suggest that the learning mechanism is generalizing from prior experience across different 
syntactic structures. First, the childrenʼs extensive experience of syntactic structures in which the first 
post-verbal noun takes a theme/patient role (e.g. the transitive), may have helped them acquire the 
lower frequency theme-1st dative earlier than predicted. Second, because the two dative structures are 
used to express similar meanings, they may compete with each other; hindering the acquisition of both. 
This latter explanation may explain why the Welsh 4-year-olds performed worse with the recipient-1st 
datives than the 3-year-olds; as the childrenʼs representation of the dominant, early learnt, theme-1st 
dative becomes more robust with age, it increasingly interferes with their ability to interpret the 
alternative recipient-1st dative; an error that is corrected once they learn the significance of the 
preposition as a cue to recipient identity.  
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Given that language learning cannot be characterized as rote memorization of sentences, a key 
question in acquisition research is how children are able to form the generalizations that allow for the 
production of novel utterances whilst avoiding ungrammatical over-generalizations (e.g., *I sitted down; 
*The joke giggled me). Certain factors are known to be important in the retreat from overgeneralization. 
For example, frequent occurrence of a verb in attested constructions (e.g., The man giggled), 
particularly those that express a similar meaning (e.g., *The joke made me giggle), appears to lead to 
lower error rates, supporting the entrenchment and pre-emption hypotheses (e.g., Theakston, 2004; 
Brooks and Tomasello, 1999).  

A factor that has received rather less attention is the fit between semantic properties of the verb and the 
construction. For example, the transitive-causative construction appears to be associated with the 
meaning of direct external causation (e.g., one cannot say *John crashed the car if John simply 
distracted the driver). Thus verbs that are amenable to this type of causation may appear in the 
transitive construction (e.g., The man broke the plate) whilst those that denote internally-caused actions 
may not (e.g., I giggled; *The joke giggled me). This raises the possibility that children may retreat from 
error by gradually refining their knowledge of the semantic properties of individual verbs and individual 
constructions, eventually rejecting utterances where the required semantic co-ercion is too great (see 
Ambridge & Lieven, in press). 

The present study tested this possibility for the morphological reversative un- prefixation construction 
(un-VERB), for which overgeneralization errors have been attested (e.g., *unhang; *unsqueeze; 
Bowerman, 1988). The un-VERB construction has been characterized as a “semantic cryptotype” 
(Whorf, 1956), as verbs that may appear in the construction probabilistically exhibit certain meaning 
components (e.g., covering, enclosing, surface-attachment, circular motion) that, individually, are 
neither necessary nor sufficient for appearance in the construction. The prediction from the account 
under investigation is that, across verbs, the extent to which each verb exhibits the semantic properties 
characteristic of the un-VERB construction will predict the relative (un)acceptability of the un-form. 

To test this prediction, 60 participants aged 5-6, 9-10 and adults rated the acceptability of the un- form 
of 48 verbs - half grammatical in un-form (e.g., unpack, unhook, unfold), half ungrammatical (e.g., 
*unhang, *unsqueeze, *ungo) – using a 5-point scale. Ratings of each verbʼs semantic features (from a 
set of 20), obtained from 15 adult speakers, were factor-analysed into a single semantics score for each 
verb, representing the extent to which each has the semantic features relevant to the un-VERB 
construction. Across all verbs, the semantic feature rating significantly predicted the relative 
(un)acceptability of the un-form (5-6 r=.49; 9-10 r=.67; adults r=.65; p<0.001 in all cases). These ratings 
also significantly predicted (a) the relative unacceptability of the un- form for verbs that may not take un- 
and (b) the relative acceptability of the un- form for verbs that do take un, supporting the claim that 
semantic fit between verb and construction is a key determinant of grammaticality, and a key factor in 
the retreat from overgeneralization. 
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A PSYCHOLINGUISTIC PERSPECTIVE ON THE PROCESSING OF 
CONDITIONALS 

Matthew Haigh, Andrew J. Stewart, Louise Connell (University of Manchester) 
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Conditionals can indirectly communicate a range of meanings, including promises (e.g., if you wash the 
car, Iʼll pay you five pounds), and tips (e.g., if you want to lose weight, you need to exercise more). 
Comprehension of conditionals requires a reader to be sensitive to such indirect meaning. Successful 
comprehension also requires a reader to represent the probabilistic relationships between the 
conditional antecedent (p) and consequent (q). The psycholinguistic mechanisms associated with the 
processing of conditionals in text are largely unknown (but see Stewart, Haigh, & Kidd, 2009). In this 
poster we will present the results of four reading time experiments exploring how the language 
processing system handles the processing and representation of conditional information during 
comprehension.  
 
In the first experiment, we examined the extent to which readers are sensitive to conditional indirect 
meaning. We examined the processing of conditional promises (e.g., The editorʼs reply stated “if you 
can make the paper shorter, then I will accept it for publica-tion”), versus conditional tips (e.g., The 
editorʼs reply stated “If you can make the paper shorter, then it will be much easier to read”). 
Conditionals were embedded in vignettes. Af-ter each conditional, an anaphoric reference was made to 
the implied speech act, which either matched or mismatched the conditional indirect meaning (e.g., A 
promise/tip like this meant it was worth taking the time to change the paper). We used a 2 (conditional 
speech act) x 2 (explicit speech act) design (32 Ss, 32 items) and found a reading time penalty (F1, F2, 
p < 0.05) on reading the explicitly named speech act word when it mismatched the conditional, implied 
speech act.  
 
In experiments two, three and four, we examined the degree to which readers are sensitive to the 
conditional probability of conditionals (e.g., ʻif student tuition fees rise/fall, then applications for 
university places will rise/fallʼ). Since the antecedent event is an un-certain future event with equally 
uncertain consequences, a reader must evaluate their subjective degree of belief in this statement 
based on their knowledge of the relationship between tuition fees and application numbers. This can be 
expressed as the conditional probability. In three experiments we used self-paced reading to examine 
the processing of conditionals embedded in vignettes. Across experiments two (36 Ss, 32 items), three 
and four (24 Ss, 24 items for both), we found that low conditional probability statements led to a rapidly 
arising reading time penalty (p < 0.001 using linear mixed-effects modelling). This penalty arose even 
when there was no causal relationship between the antecedent and consequent (experiments three and 
four). This suggests that readers engage in rapid se-mantic processing to evaluate conditional 
probability during the processing of conditionals.  
 
Overall, our results show that the language processing system is rapidly sensitive to a wide range of 
information communicated by conditionals and that an examination of the mechanisms associated with 
processing conditional information is a fruitful avenue for psycholinguistic research. 

 
 

Stewart, A. J., Haigh, M., & Kidd, E. (2009) An investigation into the online processing of counterfactual and 
indicative conditionals. Quarterly Journal of Experimental Psychology, 62, 2113-2125. 
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ʻTHIS AND THATʼ:  DEIXIS IN WRITTEN DISCOURSE 
 

Derya Çokal-Karadaş, Patrick Sturt, ükriye Ruhi, and Fernanda Ferreira (METU, Department 
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Different theories offer different answers to the question of which parts of a preceding discourse can be 
accessed by deictic expressions for topic continuation. Rhetorical Structure Theory (RST)  and  Logical 
Structure of Discourse theory (LSD)  argue that only the right frontier (the immediately preceding clause, 
or ʻlow nodeʼ) can provide antecedents for deictic expressions, while the left frontier (clauses earlier in 
the discourse) is closed to topic continuation. On the other hand, Segmented Discouse Representation 
Theory (SDRT) (4)  proposes that, thanks to semantic and pragmatic factors in discourse, the left 
frontier (or ʻhigh nodeʼ) can be accessed by deictic expressions for topic continuation. The online 
processing and production of these frontiers and deictic expressions, however, is a hitherto unexplored 
issue. 
 
Here we report three eye-tracking experiments and one corpus study designed to test deictic access to 
the left and right frontiers. Experiment 1 (52 participants; 40 items) compared how this and that  refer to 
events on the left and right frontiers (see example 1 below). Events of long duration were given on the 
left frontier, while events of shorter duration were presented on the right frontier. Preferences were 
measured by referring to matching or mismatching time-spans for the events (e.g. this/that took him five 
hours/minutes referring to either John drove from Edinburgh to Birmingham or he filled up his car with 
petrol). Reading times were faster when this or that referred to events on the right frontier. Experiment 2 
(30 participants) used the same stimuli, but incorporated a spoken production (completion) task, while 
eye-movements were tracked. The words following this/that were replaced by blanks. Again, there was 
a preference for referring to events on the right frontier, though this preference was reliably greater for 
that than for this. Experiment 3 (40 participants; 40 items) changed the order of events. Long events 
were given on the right frontier while short events were presented on the left frontier. Again, reading 
times were faster when this or that referred to the event on the right frontier. In the corpus study, 200 
extracts from fiction writing were retrieved from the British National Corpus. Again, there was a 
preference for events in the right frontier as antecedents of this and that, and again, this preference was 
greater for that than for this. The left frontier could provide antecedents for both deictic expressions, but 
again, the occurrences of this were higher than that. 
 
Contrary to RST and LDM, Experiment 2 and the corpus analysis showed that this too can access the 
left node, suggesting that not only syntactic factors (left-right frontiers), but semantic factors too may 
play a role in governing deictic access. Similarly, all the experiments and the corpus analysis showed 
that both deictic expressions access the right frontier, or low node, more easily than the left frontier, or 
high node, contradicting SDRT. This, we argue, supports Grosz and Sidnerʼs hypothesis  regarding 
attentional states with focus stacks: the left frontier is the first, oldest stack and so is less readily 
accessible to readers. We therefore propose a deixis processing model in terms of attentional and 
intentional states, suggesting an important role for the working memory in the  processing of discourse 
deixis, and point out that the reliance of existing theories of textual deixis on an analogy with spatial 
deixis in spoken discourse may be flawed.  
 
Example 1: [(left-frontier) John drove from Edinburgh to Birmingham...] [(right-frontier) Then he filled his 
car with petrol.] This/that took him four hours/minutes... 
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Patrizia Tabossi (University of Trieste, Italy), Evelyn Ferstl (University of Sussex, UK), Guido 
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When occurring in a syntactic variant form, idiomatic expressions often lose their figurative 
interpretation. For example, The bucket was kicked by John refers to a kicking action rather than to 
dying. However, what does it mean that an idiom loses its figurative interpretation? Is the interpretation 
“dying” ever accessed?  The study explores for the first time this issue. Experiment 1 used eye-tracking. 
Participants read sentences that contained an idiomatic expression in active or passive voice, and 
control sentences in which a target word of the idiom was replaced by a substitute target that forced a 
literal interpretation (e.g., The old man kicked the pail). Both sentence reading times and total reading 
times were shorter for idiomatic than for control sentences, independent of syntax. In addition, the 
target word (e.g., bucket) was most likely to be skipped in the active, idiom condition. In the passive 
form idiomatic targets were more likely to elicit re-readings of prior context, whereas substitute targets 
(e.g., pail) were more likely to be reread a second time. The main effect of idiomaticty along with the 
absence of interactions between idiomaticity and syntax is compatible with the view that the figurative 
meaning of an expression is accessed in the passive form, even if the expression will eventually be 
interpreted literally. However, the evidence is only indirect.  Moreover, many idioms do not accept the 
passive, but some do, and in Experiment 1 acceptability in the passive was not pre-tested.  

In Experiment 2, which used the cross-modal paradigm, all the selected idioms lose the figurative 
interpretation in the passive. While listening to sentences, participants were visually presented with a 
visual string, on which they performed a lexical decision task. The visual target occurred at the offset of 
an idiom in a sentence. There were four conditions: the idiom was semantically related to the target and 
was in the active form; the same related idiom was in the passive form; the idiom was unrelated to the 
target and was in the active form; the same unrelated idiom was in the passive form.  Responses were 
faster after the related than the unrelated condition, regardless of syntactic form. In Experiment 3 the 
same passive sentences were used. The target appeared after a related or unrelated idiomatic 
sentence and the delay between idiom offset and target onset was either 0 ms or 750 ms. At 0 ms, the 
results replicated those of Experiment 2; however, at 750 ms no evidence of the idiomatic meaning 
activation was found. 

The findings indicate that in many cases unacceptable syntactic variations do not prevent idiom 
meaning from being activated. When the passive form of an idiomatic expression leads to the literal 
interpretation of the string, this is the result of a two-step process: initially the construction of the literal 
meaning of the string goes in parallel with its identification and the activation of the figurative meaning. 
Subsequently, the literal interpretation is selected. It is for future research to identify the criteria used to 
make the selection.   
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A COMPARISON OF THE TIME COURSE OF COMBINATORY SENTENCE 
PROCESSING IN CHILDREN AND ADULTS 

 

Arielle Borovsky & Jeff Elman, University of California, San Diego 
aborovsk@crl.ucsd.edu 

 

Adults can incrementally combine information from speech with astonishing speed in order to anticipate 
future words. This fundamental ability allows listeners to comprehend the ongoing meaning of rapid 
speech, and to learn novel meanings from it. However, although children have been shown to generate 
anticipatory eye movements while listening to language (e.g. Fernald, Swingley and Pinto, 2001), 
relatively little is known about whether their anticipatory looks are driven by information in single words 
or whether children combine lexical information across multiple words. This question was the focus of 
our study. Using a similar design to Kamide, Altmann and Haywood (2003), Experiment 2, we 
compared the degree to which an upcoming sentential Theme is anticipated by a combination of 
information from a preceding Agent and Verb.  
 
Thirty-six children between the ages of 3 and 10, and 39 college-aged adults participated in the study. 
Participantsʼ eye-movements were recorded as they looked at a four-alternative forced-choice display 
while they heard a sentence in which the object referred to one of the pictures (e.g. “The pirate hides 
the treasure”). The task was to select the picture that best matched the sentence. In addition to the 
target picture (Target; treasure), nontarget pictures were either related to the agent (Agent-Related; 
ship), related to the verb (Verb-Related; bone), or Unrelated (cat). Pictures were rotated across stimuli 
so that, across all versions of the study, each picture appeared in all conditions, yielding a completely 
balanced within-subjects design. Since our interest was to explore anticipatory looks generated to the 
target object, we measured the proportion of time fixating on objects in each condition in two time 
windows preceding the target object: 1) during the verb (Verb Window) and 2) during the second article 
(Art Window).  
 
Comparisons in these two time windows revealed that children initially used information about the 
sentential Agent in the Verb Window. However, in the Art Window, it was evident that children had 
combined information about the Agent and Verb to direct anticipatory looks largely to the Target picture 
(Fig 1). Younger children (aged 3-6, n=20) and older children (aged 7-10, n=16) did not differ in this 
pattern. These results contrast with those of the adult control group. Adults very quickly made use of 
combinatory information as soon as it became available at the verb to generate anticipatory looks to the 
target object. Together, these results support and extend current views of incremental processing in 
which adults and children make use of linguistic information to continuously update their mental 
representation of ongoing language. It also suggests that the development of adult-like speed and 
fluency in integrating information across words extends over many years. 
 

 
Figure 1. Proportion of time looking to each region of interest for children and adults.  
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Several studies have revealed that subject-RCs have advantage over object-RCs in head-final 
languages (Korean: OʼGrady, 1997; Kwon et al. 2006; Chinese: Lin & Bever, 2006; Hsu et al. 2009, cf. 
Hsiao & Gibson, 2003), as also established in head-initial languages. These studies have suggested 
that this asymmetry might be due to the lesser number of structural nodes between the filler and the 
gap (henceforth: SDH) in subject-RCs vis-à-vis object-RCs. In these languages, one issue concerns 
how the processor detects the gap, which precedes its filler (RC-Head). Kwon et al. (2006) and Lin & 
Bever (2006) found significant slowdown at the RC-Head in object-RCs compared to subject-RCs. This 
indicates that gap-detection relies on the filler, as in the Active-Filler Strategy, and that the subject-
object asymmetry is realised at this moment. Yet, this also suggests that the parser waits until the end 
of the clause to interpret the structure, which contradicts with incremental processing. 
We report three experiments from 35 Turkish children (age: 5-8) and adults to address this issue in 
Turkish RCs, which pattern with Korean regarding rich morphosyntax and gap location. We tested 
children, in addition to adults, specifically because they have been reported to display processing 
difficulties in structures where the number of structural nodes between the filler and the gap is larger 
(OʼGrady, 1997; Hsu et al. 2009; among others). 
Relativization is prenominal in Turkish (i.e., the gap precedes its filler). Object relativization is carried by 
a subordinating suffix ʻ-DIKʼ on the embedded verb, followed by possessive morphology agreeing with 
the genitive subject (1). Subject relativization is carried by ʻ-ENʼ without extra morphology (2). The gap 
is located deeper in object-RCs vis-à-vis subject-RCs.  
  (1)  [NP[RC  Gorilla-Gen [VP GAPi kiss-DIK-3sgPoss] lioni]] 
    ʻThe lion that the gorilla kissesʼ 

(2) [NP[RC GAPi [VP  Gorilla-Acc           kiss-EN]] lioni] 
  ʻThe lion that kisses the gorillaʼ  

Experiment-1 (sentence-referent-matching) revealed disadvantage in object-RCs for children 
[F(1,35)=91.06,p<.001], which is in line with the SDH. However, this could equally be due to complex 
morphosyntax.  
In Experiment-2 (picture-elicitation), both groups significantly avoided object-RCs 
[F(1,58)=22.46,p<.001], using conceptually more accessible and morphosyntactically less ambiguous 
structures, indicating incrementality. Furthermore, children used wrong case marking and relativizing 
morpheme in object-RCs, suggesting their problem cannot be confined to filler-gap dependencies.  
Experiment-3 (self-paced-listening) did not yield filler-gap effects while confirming the incrementality 
and morphosyntactic asymmetries observed in production (Figure-1). In Segment-1, there was a 
slowdown at the ʻNP-Genʼ in object-RCs vis-à-vis the ʻNP-Accʼ in subject-RCs, [F(1,68)=33.97,p<.001]. 
Genitive is ambiguous between a possessor and an embedded subject, whereas accusative 
unambiguously marks the direct object. Also, ʻNP-Accʼ can locally attach to a verb and form a sentence 
whereas ʻNP-Genʼ is a part of a composite constituent requiring its possessive-marked head before 
attaching to a matrix verb, which is costly (a la Gibson, 1998). In Segment-2, listening times in object-
RCs were faster than subject-RCs [F(1,68)=26.70,p<.001]. In object-RCs, this segment involves the 
relativized verb (V-DIK-3sgPoss), which is the head of the preceding ʻNP-Genʼ. Processing of the head 
after ʻNP-Genʼ seems to be highly predicted and this may have caused the facilitation in relation to 
subject-RCs.    
We demonstrate that a processor using a bottom-up algorithm and Combinatory Categorial Grammar 
straightforwardly captures our data, ensuring incremental processing. 
 
Figure-1: Mean listening times per 
segment in each RC-Type in children 
and adults 
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Children often understand the quantifier every in ways different from native adult speakers (Drozd, 
2005). Thus, when the Russian sentence (1) is paired with the picture in Fig.1D, they erroneously reject 
this pairing as incorrect. 
 

(1) Kazhdyj alligator lezhit v vanne     ʻEvery alligator lies in the bath tubʼ           
 (2) V kazhdoj vanne lezhit po alligator   ʻIn every bath tub lies [po] an alligatorʼ     

 

Roeper (2007) argues that children progress through silent stages of interpreting “every”: from applying 
it to the entire proposition every [alligator lie bath tub] to overexhaustively spreading it to both nouns 
every alligator and every bath tub, to the adult interpretation. To test this hypothesis, 42 Russian adults 
and 35 5-to-6-year-old children participated in an eyetracking experiment with a sentence-picture 
matching task. Sentences (1) and (2) were presented with pictures (1A-D), contrasting 2 control (one-
to-one-correspondence between alligators and bath tubs) with 2 experimental conditions:  
 

 ʻEvery tubʼ_CONTROL:   1A-(2)  ʻEvery tubʼ_EXP:  1C-(2) 
ʻEvery alligatorʼ_CONTROL: 1B-(1)  ʻEvery alligatorʼ_EXP:  1D-(1) 
 

(1D)-ʻEvery_alligatorʼ_EXP has been previously shown to elicit spreading errors in children. (1C)- 
ʻEvery_tubʼ_EXP contains the Russian-specific preposition ʻpoʼ forcing a distributive 1-to-1 
correspondence between alligators and tubs, and its semantics may encourage spreading.  Linear-
mixed effects models revealed higher reaction times and lower accuracy only in the ʻEvery_tub_EXPʼ 
condition for adults, but lower accuracy in both the ʻevery tubʼ_EXP and ʻevery_alligatorʼ_EXP 
conditions for children (Table 1). For the analysis of the fixations patterns, looks to the distractors in the 
control (toilets/elephants) and experimental (extra alligators/tubs) conditions were compared for correct 
vs. incorrect trials. ʻEvery_tubʼ conditions: In the control condition (Fig. 1A), starting with the verb, 
adults but not children looked more at the toilets in incorrect than correct trials. In the experimental 
condition (Fig. 1C), both adults and children looked more at the extra alligators in the incorrect trials.  
ʻEvery alligatorʼ conditions: There were no differences in looks for adults. In the control condition (Fig. 
1B), children looked more at the elephants in incorrect than correct trials. In the experimental condition 
(1D), children looked less often at the extra tubs in incorrect trials.  
 
We attribute the  difficulty (errors and more looks to extra alligators) in the ʻevery tubʼ_EXP condition to 
the conflict between the semantics of the distributive ʻpoʼ and the pragmatic infelicity of the picture (1C) 
for adults.  For children, more looks to extra alligators compared to extra tubs indicates excessive 
attention due to spreading. In the absence of ʻpoʼ in ʻevery alligatorʼ_EXP, adults had no problems, and 
children showed less/weaker spreading. Thus, spreading can be modulated by semantics. 
 
Distractors              Distractors   Extra alligators  Extra tubs  

    
Every tub_CONTROL  Every 

alligator_CONTROL 
Every tub_Exp  Every alligator_Exp 

ʻIn every bath tub lies 
[po] an alligatorʼ 

ʻEvery alligator lies in the 
bath tubʼ 

ʻIn every bath tub lies 
[po] an alligatorʼ 

ʻEvery alligator lies in the 
bath tubʼ 

 
Table 1 Control Experimental 
 ʻEvery tubʼ ʻEvery alligatorʼ ʻEvery tubʼ ʻEvery alligatorʼ 
Adults 98% (3327 ms) 95% (3253 ms) 90% (3507 ms) 93% (3314 ms) 
Children 94% 91% 65% 72% 
 
 
Drozd, K. (2005). On the acquisition of quantification. Language Acquisition, 13(3), 169-175.  
Roeper, T. (2007). The Prism of Grammar. Cambridge, MA: The MIT Press. 
 

1A 1B 1C 1
D 
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Successful language comprehension requires a real time mapping between form and meaning. To this 
end, the language processing system can exploit correspondences between syntax and semantics. 
However, in some cases, the syntax–semantics interface displays considerable flexibility, thus raising 
the question of how multiple possible mappings affect language comprehension. 
 
The present ERP study examined split intransitivity in German as a testing ground for flexibility at the 
syntax–semantics interface. Sorace [1] has proposed that intransitive verbs are organized in a Split 
Intransitivity Hierarchy defined by telicity and agentivity. The interaction of these factors creates 
gradient auxiliary preferences, ranging from categorical (rigid) to highly variable (flexible). Stimulus 
materials (Table 1) included core unaccusative (CH-LOC), and core unergative verbs (CON-PROC) as 
well as an intermediate verb class that is not inherently specified for telicity (CH-STATE-(UN)). By 
presenting each of these verb classes with both BE and HAVE, we examined whether auxiliary 
selection with non-core (flexible) verbs engenders quantitatively or qualitatively different 
neurophysiological responses to that for core (rigid) verbs and to what degree these neural processing 
signatures correlate with acceptability judgements. We additionally included prefixed change of state 
verbs (CH-STATE-(PRE)) to investigate whether the compositional specification of telicity (via 
prefixation) leads to different processing signatures compared to the inherent lexical specification. 
 
Dispreferred auxiliary choices engendered a biphasic N400 - late positivity pattern for core verbs (CH-
LOC; CON-PROC), and verbs for which auxiliary choice was determined via prefixation (CH-STATE-
(PRE). There was no evidence for a qualitative distinction in the processing of flexible vs. rigid syntax-
semantics mappings. However, the N400 for CH-STATE-(PRE) verbs had a later onset than that for the 
other verb types, thereby indicating a quantitative difference between compositional and lexically 
specified telicity. For lexically indeterminate verbs (CH-STATE-(UN)), auxiliary choice did not modulate 
the average ERP response. However, an additional analysis of the ERP data for this verb class using 
linear mixed models [2] revealed an interaction between auxiliary selection and individual by-item / by-
subject acceptability ratings. Strikingly, while item-based ratings proved a better predictor for N400 
amplitude, subject-based ratings proved a better predictor for the amplitude of the late positivity. We 
conclude that N400 amplitude is closely tied to inherent lexical properties (preferences for an individual 
verb to be realized with BE or HAVE), while the late positivity reflects individual participants' ability to 
coerce change of state verbs into an activity reading (on late positivities and pragmatic enrichment, see 
[3]). 
 
Verb class Example 
CH-LOC 
(change of location) 

Die Bergsteigerin ist/*hat vorsichtig aufgestiegen. 
The mountaineer is/has   carefully   climbed 

CH-STATE-(UN) 
(change of state, unprefixed) 

Die Dose ist/hat sofort           gerostet. 
The tin     is/has immediately rusted 

CH-STATE-(PRE) 
(change of state, prefixed)  

Das Auto ist/*hat langsam verrostet. 
The car    is/has   slowly   corroded 

CON-PROC (controlled process) Die Lehrerin *ist/hat  dauernd    geredet. 
The teacher   is/has  constantly talked 

 

Table 1: Example sentences (critical word underlined). 
 
 
Sorace, A. (2000). Language, 76, 859-890. 
Baayen, R.H., Davidson, D.J. and Bates, D.M. (2008). Journal of Memory and Language, 59, 390-412.  
Burkhardt, P. (2006). Brain and Language, 98, 159-168.
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Sample sentences & probes 

PROBES: lecture, activity 

Noun1 Negated: Tina prepared not a lecture but 
only an activity for her students. 

Noun2 Negated: Tina prepared a lecture but not 
an activity for her students. 

No Negation: Tina prepared a lecture and an 
activity for her students. 

THE TIME COURSE OF PRESUPPOSITION PROCESSING AS REVEALED BY 
NEGATION 

 

Kevin S. Autry & William H. Levine (University of Arkansas) 
ksautry@uark.edu 

 
 

There is no consensus about how active negated concepts are in the mental representation of a text. 
MacDonald and Just (1989) reported that after reading a sentence, negated words took longer to 
recognize than non-negated words, suggesting that negated concepts are less active. However, 
Hasson and Glucksberg (2006) found that after reading negative metaphors (e.g., this surgeon isnʼt a 
butcher), lexical decisions about words consistent with the affirmative sense of the negated word (e.g., 
clumsy) took less time than for control words.  
 
This experiment tested a new explanation for MacDonald and Justʼs findings. Hornby (1974) proposed 
a variant of Haviland and Clarkʼs (1974) Given-New strategy called the New-Given strategy (cf. 
Langford & Holmes, 1979), which proposes that readers often take a sentenceʼs presupposition(s) for 
granted, focusing first on its assertion(s) and then possibly considering the presupposition(s). A 
sentence like Elizabeth bakes bread but no brownies asserts that Elizabeth is baking bread and is not 
baking brownies. This should lead bread to be more active than brownies, the pattern observed by 
MacDonald and Just. However, a sentence like this, presented in isolation, has no apparent reason to 
include a mention of brownies, and thus readers may infer a presupposition to explain the negation, 
increasing the activation of the negated concept (Levine & Hagaman, 2008).  Because MacDonald and 
Justʼs probes were presented immediately after sentence offset, it is possible that activation of the 
negated concepts was measured when assertion processing, which decreases negated-concept 
activation, was completed, but when presupposition processing, which increases negated-concept 
activation, was not completed. We suggest that given sufficient time to process the assertion and 
presupposition, negated and non-negated concepts will be equally active. 
 
We used a probe-recognition task and materials 
similar to MacDonald and Justʼs, with the addition 
that the ISI between sentence and probe was varied.  
Participants read sentences (self-paced), and then 
were presented a recognition probe, which occurred 
at three different ISIs: either 0, 500, or 1000 ms after 
the end of the sentence. A negation effect was 
computed by taking RTs to nouns when they were 
negated and subtracting RTs to the same nouns 
when they were not negated. 

 
We replicated MacDonald and 
Justʼs findings: negated nouns took 
significantly longer to respond to 
than non-negated nouns 
immediately after sentence offset. 
However, with increasing ISI, the 
negation effect was reduced, and 
after a full second had passed 
showed signs of reversing. These 
findings are consistent with the 
hypothesis that the reduced 
activation seen from negation out of 
context is short-lived, and, we 
speculate, with enough processing 
time, unmotivated negation could 
lead to increased activation of 
negated concepts. 
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Adults employ multiple cues to pronoun resolution: the syntactic positions, order and thematic roles of 
potential antecedents, sentential aspect, and discourse connections between utterances.1-4 Some of 
these cues, such as the first-mention bias, apply widely: across a broad range of contexts, pronouns 
refer to the first-mentioned entity in the previous sentence (1; the first-mention bias).2-4  
 (1) Mary1 went to the store with Sally2. She1 bought ice cream. 
 Others, like implicit causality, are narrower in scope.1 In sentence like (2), pronoun resolution 
systematically depends on the verb. For instance, frighten gives rise to subject resolutions (Mary) 
whereas fear gives rise to object resolutions (Sally). Moreover, in at least some cases this is a 
systematic effect of verb semantic class: essentially all experiencer-object verbs (frighten, confuse) give 
rise to more subject resolutions than all experiencer-subject verbs (fear, love). Finally, as shown below, 
this effect depends crucially on the discourse connective because. In sentences like (3) experiencer-
object verbs now elicit object resolutions while experiencer-subject verbs elicit subject resolutions. 
 

 (2) Mary VERBs Sally because she… 
 (3) Because Mary VERBs Sally, she…  
 

If pronoun resolution cues are learned directly from the input, one might expect the first-mention bias to 
be learned prior to these implicit causality patterns simply because first-mention is applicable to a much 
wider range of sentences and thus occurs more often.3 Alternatively, if pronoun resolution is an merely 
an emergent properties of discourse interpretation or if cue reliability is more critical than cue frequency, 
then implicit causality cues might be acquired first. 
 
Evidence for early acquisition of the first-mention bias is weak. Using online and offline measures, 
Arnold and colleagues found no first-mention bias in 4-6yos.3 Using preferential looking, Song and 
Fisher found a first-mention bias in much younger children, but the effect was small and emerged only 
after several seconds.4 Here we explore whether 5yos are sensitive to the implicit causality cue. 
 
In Experiment 1, adults and 5yos listened to 4 sentences like (2) involving experiencer-subject verbs 
and 4 involving experiencer-object verbs as they viewed accompanying illustrations and their eye 
movements were tracked. These sentences were completed with neutral continuations (is such a silly 
girl). At the end of each sentence, participants were asked to point at her. Like adults, children were 
more likely to point to the subject (Mary) in sentences with experiencer-subject than experiencer-object 
verbs (Figure 1; ps<.05). This effect reversed in Experiment 2, which employed the sentence frame (3) 
but which was otherwise identical (Figure 1; ps<.05). Eye-tracking measures revealed compatible 
results. 
 
Thus, at an age at which evidence for the first-mention bias is inconclusive, children showed clear 
sensitivity to implicit causality. This is striking given the paucity of relevant input (because appears in 
less than 1% of adult utterances in CHILDES). These results suggest that local pronoun resolution cues 

may be learned first, 
consistent with theories in 
which pronoun resolution is 
a side-effect of discourse 
processing and the first-
mention bias is a statistical 
generalization over a 
collection of independent, 
local biases for different 
kind of discourse 
connections. 
 

Figure 1 
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Introduction. Up to the age of 6, children prefer to use pronouns over full NPs, even for reference to 
discourse elements that are not the discourse topic (Karmiloff-Smith, 1981). However, pronouns that do 
not refer to the discourse topic are often unrecoverable for a listener. To avoid misunderstanding by the 
listener, adult speakers use a full NP instead. This suggests that adults take into account the 
perspective of the listener when selecting a referring expression (Hendriks, Englert, Wubs, & Hoeks, 
2008). In contrast, children seem to only take into account their own perspective as a speaker. They 
preferably use the most economical form, a pronoun. In this study, we investigate how children acquire 
adult-like performance on their use of referring subjects by modeling experimental data using the 
cognitive architecture ACT-R (Anderson, 2007). 

Experimental data. To test the hypothesis that children do not take into account the listenerʼs 
perspective, Koster, Hendriks, & Hoeks (submitted) performed a production task, a comprehension task 
and a working memory task with 31 children (mean age 5;6) and 23 adult controls. In the production 
task, children showed a preference for using pronouns (63%) over full NPs (34%) when referring to a 
previously introduced character that was not the current topic, whereas adults mainly used full NPs 
(97%). In the comprehension task, the same participants were asked to name the referent of an 
ambiguous subject pronoun at the end of stories with or without a topic shift. In contrast to adults, 
children showed no significant difference in their answers between the two types of stories. This 
suggests that they did not use discourse structure to resolve ambiguous pronouns. Notably, childrenʼs 
higher working memory scores were positively correlated with performance on both language tasks. 

Computational simulation study. To explain childrenʼs acquisition of referring subjects, we propose an 
ACT-R model that captures these phenomena. In this model, childrenʼs non-adult performance is 
caused by (i) lack of processing efficiency and (ii) limitations in working memory capacity (WM). Adult 
speakers take into account the perspective of the listener, and vice versa, to avoid misunderstanding. 
This process requires sufficient processing efficiency (as shown in a previous model of object pronouns, 
Van Rij, Van Rijn, & Hendriks, 2010). Initially, the model's processing is not efficient enough to carry out 
this process within a limited amount of time. Simulations show that the process gradually becomes 
more efficient as a result of frequent application of the same rules, ultimately resulting in adult-like 
performance. In addition, the model implements the hypothesis that children are unable to incorporate 
previous discourse structures in their interpretation and use of referring expressions because they can 
only retrieve the current discourse topic. This follows from our implementation of differences in WM as 
differences in source activation, i.e., the activation used to maintain task-relevant information (cf. Daily, 
Lovett, & Reder, 2001). Only when WM increases, will children be able to correctly resolve ambiguous 
pronouns or shift the discourse topic. This computational model thus provides an important step in 
studying the complex interaction between WM and processing efficiency. 
 
 
Anderson, J. R. (2007). How Can the Human Mind Occur in the Physical Universe? New York: Oxford University 
Press, USA. 
Daily, L. Z., Lovett, M. C., & Reder, L. M. (2001). Modeling individual differences in working memory performance: 
A source activation account. Cognitive Science, 25(3), 315. 
Hendriks, P., Englert, C., Wubs, E., & Hoeks, J. (2008). Age differences in adultsʼ use of referring expressions. 
Journal of Logic, Language and Information, 17(4), 443-466. 
Karmiloff-Smith, A. (1981). The grammatical marking of thematic structure in the development of language 
production. In W. Deutsch (Ed.), The Child's Construction of Language (pp. 121-147). London: Academic Press. 
Koster, C., Hendriks, P., & Hoeks, J. (submitted). Comprehension and production of subject pronouns: Evidence for 
the asymmetry of grammar. 
Van Rij, J., Van Rijn, H., & Hendriks, P. (2010). Cognitive architectures and language acquisition: A case study in 
pronoun comprehension. Journal of Child Language, 37(3), 731-766. 
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A well-established finding in the simulation literature is that participants simulate the positive argument of 
negation soon after reading a negative sentence, prior to simulating a scene consistent with the negated 
sentence (Kaup et al., 2006, 2007). One interpretation of this finding is that negation requires two steps to 
process: first represent what is being negated then suppress that in favour of a representation of a 
negation-consistent state of affairs. We argue that this effect with negative sentences could be a bi-
product of the dynamic way that language is interpreted relative to a common ground.  
There is growing evidence that accessing the meaning of a sentence and inferring the purpose of the 
discourse on the basis of shared assumptions are processes that co-occur in incremental processing. 
Thus, time-sensitive data from comprehension tasks may reflect enrichments related to understanding a 
broader purpose of the discourse. Here we adopt a model of discourse purpose in terms of structures 
that constrain upcoming moves involving “Questions Under Discussion” (QUDs - Ginzberg, in press). The 
relative prominence of QUDs changes as discourse unfolds and may be adjusted via accommodation. 
We argue that when faced with a stand-alone negative sentence (e.g. “The bird is not in the air”), 
participants are likely to accommodate positive questions as the most likely prominent QUD (e.g. “Is the 
bird in the air?”) and that this accounts for the effect.  To test if this is a better explanation, we used a 
similar paradigm as in Kaup et al. (2007), but tested simple negative sentences and cleft sentences with 
negative clauses (see Table 1). Clefts are known to be presupposition triggers. The example sentence 
has the presupposition, “Someone didn't cook the spaghetti”. Accommodation of this presupposition out 
of the blue should make a negative QUD, ʻWho didnʼt cook the spaghettiʼ most prominent.  
For the study, 28 experimental items were constructed, pairing a single sentence with a colour picture, 
which either depict the implied shape of the negative sentence (match) or that of the alternative 
affirmative sentence (mismatch) (see table 1 as an example). Forty native English speakers were tested. 
We performed a 2 (cleft/ non-cleft) x 2 (match/ mismatch) x 4 (lists) ANOVA on image response times, 
and found that there is no effect of match [Fs < 1.88], contrary to the dual process account; and a 
significant interaction between Clefting and Match [F1(1,36) = 6.04, p < 0.02, pη² = 0.14; F2(1,27) = 7.54, 
p = 0.01, pη² = 0.22, as predicted by the dynamic account. Analysis of the simple main effects revealed 
that following non-cleft sentences, responses were significantly faster when mismatched image followed 
the simple negative sentence than the matched (F1(1,39) = 4.02, p < 0.05; F2(1,27) = 5.05, p < 0.03). In 
the cleft condition, there was a trend toward the reverse pattern (significant by participants: (F1(1,39) = 
4.33, p < 0.04; F2(1,27) = 0.1, p = 0.76)). In order to control for the potential effects of image, we ran a 
follow-up study which replaced the negative sentences with affirmative ones. The results showed that 

there is no inherent difficulty in 
recognising either type of 
image (see figure 1).  
 
         
 

 Table 1: Example experimental sentence and visual displays  
 

 
 

                                      
     
 
  
Figure 1: error bars represent standard 
 errors            
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Vision has been argued to interact with language so strongly that conceptual processing during 
language comprehension can consist of re-enactments of states in the visual system (e.g., Barsalou, 
1999; Prinz, 2002), and evidence in favor of this view has accumulated in recent years. Yet, a key 
question is whether visual representations are instrumental or epiphenomenal to language 
comprehension. One window into this issue is the investigation of task context: Is the recruitment of 
visual representations automatic or task-dependent? A second window concerns individual differences: 
Do all language comprehenders activate visual representations, or can some do without? 

In three experiments, participants named objects (e.g., a pencil in horizontal orientation) or carried out a 
picture verification task after reading a sentence about the object. In some items the orientation of the 
object matched or mismatched with the orientation implied in the sentence (e.g., John put the pencil in 
the drawer vs. John put the pencil in the cup), as in an earlier study by Stanfield and Zwaan (2001). In 
other items the shape of the object (e.g., a sitting eagle) matched or mismatched with the shape implied 
in the sentence (e.g., The ranger saw the eagle in the nest vs. The ranger saw the eagle in the sky), as 
in Zwaan, Stanfield, and Yaxley (2002). The materials from Pecher, Dantzig, Zwaan, and Zeelenberg 
(2009) were used. 

Few psycholinguistic studies have focused on individual differences. However, in research on visual 
imagery a dissociation in visual cognitive style has been reported between object visualizers, who 
generate vivid images including the shapes and colours of objects, and spatial visualizers, who 
generate more schematic spatial visual images (Kozhevnikov, Kosslyn, & Shephard, 2005). We 
hypothesized that the effect of implied orientation would be strongest for spatial visualizers, whereas 
the effect of implied shape would be strongest for object visualizers. 

However, all three experiments failed to show significant effects of implied orientation, and measures of 
individual differences in visual cognitive style did not significantly improve linear mixed-effects models of 
the data. 

For implied shape, we obtained clear evidence of task-dependency. In Experiment 1, participants 
named an object after reading a sentence. No significant effect of implied shape on naming latencies 
was obtained. Experiment 2 used a sentence-picture verification task (Stanfield & Zwaan, 2001; Zwaan, 
Stanfield, & Yaxley, 2002) in which participants indicated for each picture whether or not it had been 
mentioned in the preceding sentence. The decision latencies were faster when the shape of the object 
matched the shape implied by the sentence than when it mismatched. The fact that implied shape 
mattered only in the verification task and not in the naming task suggests that visual representations are 
activated in a task-dependent manner rather than automatically. It could be that naming latencies are 
not a sensitive enough measure, but Experiment 3 ruled out this interpretation. Participants were 
explicitly instructed to generate visual images of the situation described in each sentence before 
naming the picture, and again an effect of implied shape was obtained. These results suggest that 
people may generate visual representations when comprehending language, but not do so 
automatically, contrary to theories postulating that all representations include a perceptual or motor 
component (Prinz, 2002). 
 
 
Barsalou, L.W.(1999). Perceptual symbol systems. Behavioral and Brain Sciences, 22, 577-660. 
Kozhevnikov, M., Kosslyn, S., & Shephard, J. (2005). Spatial versus object visualizers: a new characterization of 
visual cognitive style. Memory & Cognition, 33, 710-726. 
Pecher, D., van Dantzig, S., Zwaan, R.A., & Zeelenberg, R. (2009). Language comprehenders retain implied shape 
and orientation of objects. The Quarterly Journal of Experimental Psychology, 62, 1108-1114. 
Prinz, J.J. (2002). Furnishing the mind: concepts and their perceptual basis. Cambridge, MA: MIT Press. 
Stanfield, R.A., & Zwaan, R.A. (2001). The effect of implied orientation derived from verbal context on picture 
recognition. Psychological Science, 12, 153-156. 
Zwaan, R.A., Stanfield, R.A., & Yaxley, R.H. (2002). Language comprehenders mentally represent the shapes of 
objects. Psychological Science, 13, 168-171. 
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Lexical processing studies using a wide variety of tasks have demonstrated that concrete words have a 
cognitive advantage over abstract words, a finding observed for lexical decision, word naming, and 
various memory tasks. However, this widely-replicated effect can be reversed by matching concrete 
and abstract words for a wide range of lexical and sublexical variables (context availability; imageability; 
familiarity; age of acquisition; frequency; length; orthographic regularity; orthographic neighbourhood 
size), yielding an advantage for abstract words in lexical decision. This finding is in contrast to both of 
the main theoretical approaches which have been put forward to account for processing differences 
between concrete and abstract words: dual-coding and context availability theories; neither of which 
can account for a difference once the variables responsible for concreteness effects under these 
theories (i.e., imageability and context availability) are controlled. Here we explore whether this residual 
advantage for abstract words can be explained in affective terms. After all, abstract words tend to be 
more emotionally valenced and arousing than concrete words; and emotionally valenced words elicit 
faster and more accurate lexical decisions once a host of lexical and sublexical variables are controlled.  
 

In two lexical decision experiments we directly test whether differences in affective associations can 
account for the “abstractness effect”. In Experiment 1, we selected 774 neutral words, with valence 
ratings between 4.25 and 5.75 on a 9-point scale (where 1=most negative and 9=most positive), but 
varying freely on other lexical dimensions. Neither concreteness nor imageability significantly predicted 
variance in response latencies or accuracy, while emotional valence was a significant predictor of both, 
despite its extremely limited range. By restricting the item set to neutral words, we eliminated the 
difference between abstract and concrete words.  In Experiment 2 we tested more directly whether 
affective associations can account for the abstractness advantage, selecting 480 highly familiar words 
otherwise varying freely in valence, arousal, concreteness, imageability and other lexical variables.   
The partial effects of concreteness and imageability were not significant (RT: concreteness: F(1,20790) 
= 2.40, p = .12; imageability: F(1,20790) = 0.02, p = .89; Accuracy: concreteness χ2(1) = 2.27, p = .13; 
imageability: χ2(1) = 0.05, p = .82), while the partial effect of valence was significant on both measures 
(RT: F(2,20790) = 3.60, p < .05; Accuracy: χ2(2) = 9.11, p < 05): neutral/low arousal words tended to be 
slower and less accurate than emotionally valenced/arousing words (see Figure).  In a second series of 
analyses, we removed the emotional variables (valence and arousal), leaving all other predictors in the 
regression. In this analysis, concreteness was a significant predictor of both reaction times and 
accuracy (RTs: F(1,20793)=13.76, p<.01; accuracy χ2(1) = 12.38, p <  01): more abstract words are 
faster and more accurate when emotional variables are not taken into account. We propose that 
emotion may provide a crucial basis for representing abstract words, akin to sensory-motor experience 
for concrete words. 
 

Partial effects of concreteness, imageability and valence on RTs and accuracy in Experiment 2. 
Summary statistics appear in the text above. 
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A visual world eye-tracking experiment tested the activation of gender stereotypes when establishing 
visual referents for role names and later recovery process from the (wrongly) established inferences. 
Participants heard statements about social groups of people in German (1). The first clause was 
phrased generically and comprehension did not require the assignment of a visual referent to the role 
name or any specification of referent gender. An NP in a subsequent clause co-referred with the role 
name and was gender specific or neutral. The subclause always elaborated the topic of the main clause 
and thereby encouraged an anaphoric interpretation of the NP. Only if the role name triggered an 
inference on referentʼs gender based on gender stereotypes, the anaphoric NP would match or 
mismatch (except the gender neutral Leute). Visual materials presented simultaneously with the spoken 
statements consisted of four photographs depicting a group of men, a group of women and two 
additional objects. Fillers on persons and objects balanced the number of depicted objects across 
materials and introduced a great variety of anaphoric NPs. 

 

(1) Viele Frisöre tragen ergonomische Schuhe, denn diese Männer/Frauen/Leute müssen viel 
stehen.  

'Many hairdressers wear ergonomic shoes, since these men/women/people have to stand a lotʼ 

 

Computing fixations to the men vs. women over the course of time, we investigated the activation of 
gender stereotypes in the first clause and the potential differences in the recovery processes of 
unconfirmed inferences in the second clause. Poisson mixed effect models of fixations revealed gender 
stereotype activation in the first clause resulting in more fixations to stereotypically consistent 
characters. Analyses were computed in 200ms aggregated windows as well as at the asymptotic levels 
following the anaphoric NP in the second clause. First, resolution was guided by the lexical gender of 
the anaphoric noun, resulting in more looks to men for the anaphoric NP diese Männer, to women for 
diese Frauen, and in no preference for diese Leute (ambiguous). The correct referent was resolved 
after 600ms following both Männer and Frauen. This stage was followed by correction and recovery 
with regard to the typical gender of the antecedent. At the asymptotic levels of fixations to the correct 
referents reached at 1200-1400ms after onset, participants looked more to referents who were 
inconsistent to the role nameʼs typicality. However, following Leute (ambiguous), the fixation patterns 
did not show resolution of the referent before 1200ms from the anaphor onset, after which there were 
more looks to women than men following both male and female stereotype words. (All reported results: 
pʼs<.05.) 

The results show that even though gender-specific anaphors are interpreted fast by using the gender as 
a cue (e.g., Arnold et al, 2000), longer inspection of the eye movements revealed a lingering recovery 
process of previously established (wrong) stereotypes. This could be explained by a two stage model of 
resolution that postulates a first stage of resolution guided by lexical features, and a second stage 
which is influenced by other information (e.g., Garrod & Terras, 2000). However, in the absence of 
lexical disambiguation cues (Leute), neither bonding nor recovery could be specified in the effects 
suggesting that referent gender remained unspecified. 

 
 

Arnold, J. E., Eisenband, J. G., Brown-Schmidt, S., & Trueswell, J. C. (2000). The rapid use of gender information: 
Evidence of the time course of pronoun resolution from eye-tracking. Cognition, 76, B13-B26. 
Garrod, S. & Terras, M. (2000). The contribution of lexical and situational knowledge to resolving discourse roles: 
Bonding and resolution. Journal of Memory and Language, 42, 526-544. 
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It has been shown for multiple languages that listeners tend to understand initial ambiguous arguments 
as subjects - prototypically, agentive arguments in the nominative case, triggering verb agreement [1]. 
In ergative languages, there is no such convergence of morphosyntactic and semantic prominence: in 
languages of this type, the patient triggers agreement and bears the unmarked case (nominative), while 
the agent appears in the ergative case. Recent work on the split-ergative language Hindi showed 
neurophysiological evidence for an actor-preference for initial ambiguous arguments [2]. The Actor-first 
Preference is therefore a possible universal of language processing. Chechen, a consistently ergative 
language, provides an interesting testing ground for this claim: it marks patients with nominative 
(agreeing with the verb) and agents with ergative and thus generally dissociates between syntactic 
(verb agreement / nominative case) and semantic prominence (actorhood) [3]. 

The present study examined the processing of transitive verb-initial sentences in Chechen, in which the 
verb was followed either by an ergative (agent) or a nominative (syntactically prominent non-agent) 
argument (see example 1). The verb either showed overt morphological agreement (1a/b) or not (1c/d). 
In Chechen, verbs agree with the gender of the nominative argument (i.e. the patient in a transitive 
relation). Sentences were presented auditorily to 25 native speakers of Chechen. 

For both conditions with initial ergative (i.e. actor) arguments, we observed an anterior negativity in 
comparison to the controls with initial nominative (i.e. syntactically prominent) arguments. For the 
conditions with overt agreement, this effect was observable relative to the stem of the ergative 
argument, while it was engendered by the case suffix in the conditions without overt agreement. Thus, 
the negativity effects were observable relative to the earliest possible point of disambiguation towards a 
non-nominative-initial word order. These results thus provide strong evidence for incremental thematic 
and syntactic interpretation of every informative unit during auditory sentence processing. 

The observation of a negativity for initial ergative vs. nominative arguments is surprising in several 
respects: it is (a) unexpected in view of the theoretically-motivated hypothesis that an actor-reading is 
universally preferred for an initial argument [1]; and (b) at odds with previous findings from the split-
ergative Hindi [2]. However, in contrast to previous studies in other languages, the present experiment 
used verb-initial sentences. Thus, the clause-initial verb may have led to the expectation of a 
nominative argument, since only nominatives can saturate agreement (for a similar line of 
argumentation for verb-initial sentences with experiencer verbs in German, see [4]). We thus suggest 
that, when semantic and grammatical prominence is in conflict in incremental argument interpretation, 
the position of the ambiguous argument relative to the verb may be of crucial importance. 

(1) [all sentences are grammatical; examples presented in English translation only] 

a. yesterday F-congratulate-PRF stepfather-ERG woman.NOM  
 (+Agreement, Erg-Nom) („The stepfather congratulated the woman.“) 

b.  yesterday M-congratulate-PRF stepfather.NOM  woman-ERG  
 (+Agreement, Nom-Erg) („The stepfather congratulated the woman.“) 

c.  yesterday drive-PRF boy-ERG girl.NOM  
 (No agreement, Erg-Nom) („The boy drove the girl.“) 

d. yesterday drive-PRF boy.NOM girl-ERG  
 (No agreement, Nom-Erg) („The girl drove the boy.“) 

 
[1] Bornkessel-Schlesewsky, I., & Schlesewsky, M. (2009):  The role of prominence information in the real time 
comprehension of transitive constructions. Language and Linguistics Compass, 3, 19-58.  [2] Choudhary, K. K., 
Schlesewsky, M., Bickel, B., & Bornkessel-Schlesewsky, I. (2010). An Actor-preference in a split-ergative language: 
Electrophysiological evidence from Hindi. Poster presented at the 23rd Annual Meeting of the CUNY Conference 
on Human Sentence Processing, New York City. [3] Molotchieva, Zarina (2010). Tense, Aspect and Mood in 
Chechen. Unpublished doctoral dissertation, University of Leipzig. [4] Schlesewsky, M., & Bornkessel, I. (2006). 
Context-sensitive neural responses to conflict resolution. Brain Research, 1098, 139-152. 
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Even though children are sensitive to many adult-like cues in pronoun resolution, e.g., subjecthood and 
order-of-mention (Pyykkönen et al., 2010; Song & Fischer, 2005), they may be so to less extent than 
adults (Arnold et al., 2007). In particular, whereas in adult pronoun resolution information structure 
devices, such as clefting, influence the availability of the antecedents (Foraker & McElree, 2007), less is 
known about the  influence of focus on childrenʼs anaphor resolution.  

The current study tested this in spoken SVO and OVS constructions comparing 4-year-old German 
children and adults. A visual world eye-tracking experiment compared focusing of the subject in SVO  
(1) or the object in OVS sentences (2) by clefting to unfocused SVO (3) and  OVS (4) sentences. A PP 
mentioned a location that served as a starting point for fixations in the subclause (extraposed PPs are 
very natural in spoken German). An introductory sentence (Da sind der Hase under der Fuchs. ʻThere is 
the rabbit and the foxʼ) preceded the target sentences in 4 conditions:     

 

(1) FOCUSING SUBJECT, SVO:  Es ist der Hase, der den Fuchs streichelt in der Nähe von dem 
Fluss, als er... ('It is the rabbit (SUBJ), who (SUBJ) strokes the fox (OBJ) near the river, when he...')   

(2) FOCUSING OBJECT, OVS: Es ist der Fuchs, den der Hase streichelt... ('It is the fox (OBJ), 
whom (OBJ) strokes the rabbit (SUBJ)...')    

(3) NO FOCUS, SVO: Der Hase streichelt den Fuchs... ('The rabbit (SUBJ) strokes the fox (OBJ)...')   

(4) NO FOCUS, OVS: Den Fuchs streichelt der Hase... ('The fox (OBJ) strokes the rabbit (SUBJ)...')     

 

While listening to the stories, the participants saw two animals (and a location). The animals carried out 
actions corresponding to familiar transitive verbs. Afterwards they returned to their original positions at 
opposite sides of the screen prior to the  presentation of the ambiguous pronoun er.  

Poisson mixed effects models showed that both children and adults eventually  looked more at the 
subject than the object antecedents. Interestingly, the time course of the effects differed: While adults 
showed an early subject-preference, being only slightly influenced by focus; children preferred the first-
mentioned referent early on and showed the subject-preference only later. Importantly, the subject-
preference emerged earlier in focus conditions, suggesting that focus affects the entity that is already 
prominent via other means, e.g., by being agent or subject. In contrast, focusing the non-preferred 
entity (patient or object) did not affect the probability of selecting this entity as the antecedent (All 
reported pʼs <.05.)     

The results suggest that focusing influences already prominent entities in discourse but does not affect 
the availability of non-prominent entities. Moreover, whereas adults quickly settle on a subject 
preference, children seem to be more easily influenced by focus and other discourse cues, e.g., order-
of-mention, before converging on the adult-like interpretation; at least in languages in which their cue  
validity is high (e.g., Dittmar et al., 2008).  
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If listeners are sensitive to Gricean maxims of Quantity (Grice, 1975/1989), they should disfavour 
expressions which give too little or too much information to identify an intended referent. Similarly, 
cooperative speakers are expected to provide all and only the information necessary for their 
interlocutor to uniquely identify a referent. 

Expectations of optimal informativeness in noun modification have been attested in the sentence 
processing literature. Temporarily ambiguous prepositional phrases such as in put the apple on the 
napkin in the box are biased towards either their modifier or destination interpretation depending on the 
number of referents (i.e. apples) in the referential context (Tanenhaus et al, 1995; Trueswell et al, 1999; 
Spivey et al, 2002, i.a.). Cues from the physical context have also been found to affect on-line 
comprehension of prenominal adjectives e.g. pick up the tall glass, where comprehenders show early 
fixations to members of contrast sets (Sedivy et al, 1999; Sedivy, 2003), reflecting the contrastive 
interpretation of modification based on Gricean assumptions of informativeness.  

A recent investigation (Engelhardt, Bailey & Ferreira, 2006) reports that speakers and listeners are 
sensitive to Griceʼs first maxim of Quantity (under-informativeness) but not to the second Quantity 
maxim (over-informativeness). Based on this finding, the authors argue that on-line effects of reference 
assignment ought to be given a structural or lexical explanation rather than one which relies on Gricean 
pragmatic principles. We argue that the reason why speakers and listeners seemed insensitive to over-
informativeness in that study was because certain aspects of the experiments favoured otherwise 
ʻredundantʼ information. There were pragmatic as well as non-pragmatic factors at play in the 
methodology which may have rendered over-informativeness preferable to optimal informativeness.  

Using a ratings and reaction-time paradigm, our experiment 1 replicated the absence of robust 
evidence for sensitivity to over-informativeness in an experiment which followed Engelhardt et alʼs 
design. In experiment 2 we removed the temporary syntactic ambiguity and simplified the visual 
complexity of the stimuli in order to address the methodological concerns, and in doing so, reduced the 
pragmatic and non-pragmatic motivations for over-informing. Like the original experiments, our study 
documented sensitivity to under-informativeness, but unlike Engelhardt et al, we also elicited sensitivity 
to over-informativeness: participants penalised such utterances, and slower reaction times were 
recorded relative to optimally informative utterances. A further production experiment shows that 
speakers do not under- or over-specify when the factors that favoured over-informativeness in 
Engelhardt et alʼs study are removed. This is strong evidence that speakers and listeners are indeed 
sensitive to both Quantity maxims, which suggests that the effects obtained in the sentence processing 
literature should be attributed to pragmatic factors. 

Overall we are inclined to claim that speakers and listeners are fully Gricean. However, several 
clarifications are in order. All that our experiments 2 and 3 show is that interlocutors avoid both under- 
and over-informativeness, i.e. they adhere to both Quantity maxims. These studies have not addressed 
whether the actual psycholinguistic competence that underlies these maxims is as Grice envisaged it; 
namely that interlocutors are sensitive to their interlocutorsʼ intentions.  
  
Engelhardt, P. E., Bailey, K. G. D., & Ferreira, F. (2006). Do speakers and listeners observe the Gricean Maxim of 
Quantity? Journal of Memory and Language 54, 4, 554-573. 
Grice, H.P. (1975) ʻLogic and conversationʼ, in P. Cole & J.L. Morgan (eds) Syntax and Semantics, Volume 3, New 
York: Academic Press; reprinted in Studies in the Way of Words (1989), Cambridge, MA: Harvard University Press. 
Sedivy, J. C., Tanenhaus, M. K., Chambers, C. G., & Carlson, G. N. (1999). Achieving incremental semantic 
interpretation through contextual representation. Cognition, 71(2), 109-147.  
Sedivy, J. (2003). Pragmatic versus form-based accounts of referential contrast: Evidence for effects of 
informativity expectations. Journal of Psycholinguistic Research, 32(1), 3-23. 
Spivey, M. J., Tanenhaus, M. K., Eberhard, K. M., & Sedivy, J. C. (2002). Eye movements and spoken language 
comprehension: Effects of visual context on syntactic ambiguity resolution. Cognitive Psychology, 45, 447–481. 
Tanenhaus, M. K., Spivey-Knowlton, M. J., Eberhard, K. M.,& Sedivy, J. C. (1995). Integration of visual and 
linguistic information in spoken language comprehension. Science, 268, 1632–1634. 
Trueswell, J. C., Sekerina, I., Hill, N., & Logrip, M. (1999). The kindergarten-path effect: Studying on-line sentence 
comprehension in young children. Cognition, 73, 89–134.     
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IMAGEABILITY AND INFLECTIONS: CHILDREN ACQUIRE INFLECTED FORMS 
OF HIGHLY IMAGEABLE WORDS EARLIER 
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One of the basic questions in language acquisition research concerns the factors that determine the 
timing of grammatical morpheme acquisition. Most research focused on the properties of the 
morphemes, such as their input frequency or their semantic or syntactic complexity (Brown, 1973). 
However, it is possible that the acquisition of grammatical morphemes is affected by the properties of 
the open-class morphemes they combine with (cf. Bloom, Merkin, & Wootten, 1982). The present study 
is the first to examine the issue for bound morphemes. 

The main hypothesis was that semantic properties of stems, namely their imageability, would affect the 
acquisition of inflected forms of these stems. It is known word imageability facilitates word retrieval and 
recognition. This can free up the processing resources needed for combining them with inflectional 
morphemes. Also, more imageable forms are easier to retrieve: this might help with accessing the 
inflected forms (cf. Prado & Ullman, 2009). 

The study examined longitudinal data from the Manchester corpus(Theakston, Lieven, Pine, & 
Rowland, 2001) in CHILDES (12 children observed over 1 year). Cox proportional hazard regression 
was used to examine the effects of imageability and other predictors on the acquisition of inflected 
forms. Imageability ratings from the MRC psycholinguistic database were used (score range from 100 
to 700). Further predictors were the age of acquisition of the bare stem, and maternal input frequency of 
the inflected form. All nouns that occurred in each child in the uninflected form were used in the analysis 
(total of 3560 observational units). Of these nouns, 1202 occurred in plural, and 50 in the possessive 
form. 

There was a strong effect of imageability on the chance of observing the plural form (p<0.001), even 
after accounting for the effects of input frequency and age of stem acquisition. A 100-point increase in 
imageability was associated with 1.51 to 1.81 increase in the chance of observing the plural form. The 
analysis of possessives also revealed a highly significant imageability effect (odds ratio 4.71, p<0.001). 

The acquisition of verb forms was examined as well. The effect of imageability was significant for past 
tense forms only, but not for progressives and third person singular forms. 

This is the first study to examine and document effects of stem semantics on the acquisition of bound 
morphemes. The study suggests a new perspective on the role of semantic factors in morphological 
acquisition. Previous major proposals assumed that the first open class elements to appear in 
combination with grammatical morphemes are semantically general (cf. Bloom, Merkin, & Wootten, 
1982). The present results suggest the opposite because highly imageable words are semantically 
rather specific. The results provide new evidence that semantic processing is relevant for the 
acquisition of inflectional morphology. 
 
 
Bloom, L., Merkin, S., & Wootten, J. (1982). Wh-questions: Linguistic factors that contribute to the sequence of 
acquisition. Child Development, 53 , 1084–1092. 
Brown, R. (1973). A first language: The early stages. Cambridge, Mass.: Harvard University Press. 
Prado, E. L., & Ullman, M. T. (2009). Can imageability help us draw the line between storage and composition? 
Journal of Experimental Psychology: Learning, Memory and Cognition, 35 , 849–866. 
Theakston, A. L., Lieven, E. V. M., Pine, J. M., & Rowland, C. F. (2001). The role of performance limitations in the 
acquisition of verb-argument structure: an alternative account. Journal of Child Language,, 28 , 127–152 

 
 
 



 
P-A40    

102       

SECOND LANGUAGE ARTICLES IN COMPREHENSION:  THE CASE OF 
MANDARIN LEARNERS OF ENGLISH 

 

Danijela Trenkic, Jelena Mirkovic and Gerry Altmann, University of York 
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It is well known that second language learners (L2ers) from articleless L1 backgrounds show persistent 
variability in L2 article production. Much less is known whether they process the information signalled 
by L2 articles during real-time language comprehension.  The experiment reported here addresses this 
question by employing the visual world eye-tracking paradigm to explore how articles affect the timing 
of reference resolution in Mandarin learners of English.  
 
In this paradigm, a participant is presented with a picture while hearing a sentence related to the objects 
presented in the picture. In the critical trials, participants heard sentences of the frame “The ACTOR will 
put the THEME inside the/a GOAL”.  There were two versions of each sentence, varying the 
definiteness status of the goal referent, and two versions of the visual scene: in one, the two goal 
objects (identical containers) were both open; in the other, one was open, and the other closed. 
Pragmatic information (the number of open goal referents) and the linguistic context (indefinite vs. 
definite article) were crossed, yielding four conditions (cf. Chambers et al. 2002): 

 

                     
 
The pirate will put the cube inside the can.             The pirate will put the cube inside the can. 
The pirate will put the cube inside a can.                The pirate will put the cube inside a can. 
 

If L2ers are sensitive to the uniqueness information signalled by articles (the signals the uniqueness of 
a referent; a implicates non-uniqueness, cf. Hawkins 1991), we would expect them to behave like native 
speakers, i.e. reference resolution should be slowed down in mismatched contexts (Chambers et al. 
2002).  For example, when there is only one pragmatically compatible goal in the visual scene (e.g. only 
one of the two cans is open) and the sentence contains “the can”, participants are expected to fixate 
the appropriate goal sooner relative to the condition with “a can”, which could imply non-uniqueness 
(i.e. that there are other cans in which the cube could fit).  But if L2ers rely exclusively on the 
pragmatics of the context to determine the goal, they should always be faster when there is only one 
goal pragmatically compatible with the theme object (i.e. the single open can contexts), irrespective of 
the definiteness value of the noun phrase. 
 
The results show that reference resolution was indeed slowed down in language-picture mismatched 
contexts for intermediate L1 Mandarin / L2 English learners.  This suggests that they successfully 
processed the information signalled by English articles in real time.  While previous research has 
demonstrated that L2ers from L1s without articles often show variability in L2 article production, even at 
very advanced stages, these results suggest that they may nevertheless be sensitive to the information 
signalled by articles in real time comprehension, even at earlier developmental stages.  The 
presentation will consider why there seems to be an asymmetry between L2 article production and L2 
article comprehension.  

 
 

Chambers, C.G., Tanenhaus, M.K., Eberhard, K. M. & Carslon, G. N. (2002) Circumscribing referential domains 
during real-time language comprehension. JML 47, 30-49. 
Hawkins, J.A. (1991) On (in)definite articles: implicatures and (un)grammaticality predictions. Journal of Linguistics 
27, 405-442. 
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WHEN “HE” BECOMES INANIMATE. ACTIVATION OF GRAMMATICAL GENDER 
INFORMATION DURING ENGLISH PRONOUN PROCESSING BY FRENCH-

ENGLISH BILINGUALS 
Alice Doherty, Kathy Conklin, Walter van Heuven (University of Nottingham) & Jonathan 

Grainger (Aix-Marseille University) 
aexad4@nottingham.ac.uk 

 

This research explores the use of structural and featural cues during resolution of pronouns that refer to 
one of two entities, an inanimate object and an animate character, by French-English Speakers in their 
L2 (English). While “he” and “she” are marked for both animacy and gender (“he”, “she”, “it”) the french 
pronouns “il” and “elle” are only marked for the grammatical gender (masculine vs. feminine) of the 
entity and may refer to both animate and inanimate entities. A recent visual-world experiment suggests 
that during French pronoun processing, native French speakers show strong preferences for the 
grammatical subject of passive sentences, such that when a grammatical gender cue indicates that this 
is not the actual referent the two cues compete and participants show no overall looking preferences to 
character or object. (In submission, AMLaP 2010). The current research explores how French speakers 
employ this structural constraint in English. Assuming that L2 speakers retain structural preferences 
from their first language (Clahsen and Felser, 2006), this would predict that French-English bilinguals 
would show the same patterns in their L2. Further, this study will establish whether French-English 
speakers can override grammatical gender cues from L1 French (e.g., tractor is maculine), and employ 
the animacy cue in English (“he” vs. “it”).  

Participants heard an English discourse (examples below) while viewing a corresponding visual scene. 
The discourse introduced an inanimate object (first mentioned) and an animate character. In all cases a 
pronoun (“he”/ “she”) referred to the animate character in English. Objects were either French-English 
cognates, homographs, or non-cognates. The grammatical gender of the inanimate object in French 
was the same or different to that of the character. The French-English bilinguals did not show a 
preference for the animate character in any of the conditions. In fact where the inanimate object was a 
cognate participants looked significantly more at it in the gender same condition. In the gender different 
condition participants looked equally at both character and object. We found no evidence for any overall 
looking preferences in either the gender same and gender different conditions for homographs and non-
cognates. In contrast, Native English controls looked more at the character than the object in all 
conditions, which is consistent with a rapid and automatic activation of an animacy constraint in English.  

The data suggest that participants transfer their structural preferences in French to the processing of 
English sentences. These results also suggest that French grammatical gender information remains 
active during English pronoun processing, indicating that activation of potential referents is language 
non-selective, just as other aspects of bilingual language processing (e.g. Dijkstra & van Heuven, 
2002). Interestingly, and consistent with the word recognition literature, the influence of this non-target 
language information depends on the degree of overlap (semantic and phonological) of words between 
L1 and L2.  

Gender Same 

The tractor (masc-fr) will be repaired by Donald Duck. He is on the other side of the field.  

 

Gender Different 

The tractor (masc-fr) will be repaired by Daisy Duck. She is on the other side of the field.  
 

 
 
Clahsen, H., & Felser, C. (2006). How native-like is non-native language processing? Trends in Cognitive 
Sciences, 10(12), 564-570  
Dijkstra, T., & van Heuven, W. J. B. (2002). The architecture of the bilingual word recognition system: From 
identification to decision. Bilingualism: Language and Cognition, 5(03), 175-197 
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Thierry and Wu (2007) found event-related potentials evidence for unconscious translation from a 
second language to first language in Chinese-English bilinguals. In a purely English semantic 
relatedness task bilinguals were not aware that half of the English word pairs had Chinese translations 
with repeated characters (e.g., post - mail, 邮政 - 邮件, repeated character: 邮). This hidden character 
repetition lead to a reduced N400 amplitude relative to matched English word pairs without repeated 
Chinese characters.  However, no behavioural effects of character repetition were found.  

 

The present study used an English masked priming paradigm to investigate whether Chinese character 
repetition effects occur through unconscious translation when the first word (prime) is presented very 
briefly. Chinese-English bilinguals were presented with English prime-target pairs (e.g., old – boss; 
board - boss) and made lexical decisions to the word targets (boss). They were not aware that if the 
English word pairs were translated into Chinese, they shared a repeated character (old – boss, 老 - 
老板, repeated in character 老; or board – boss, 板 - 老板, with repeated character 板). In Experiment 1, 
English translations of the whole compound (boss) were used as targets and were preceded by 60 ms 
masked primes corresponding to the English translation of either the first (old) or the second (board) 
morpheme of the Chinese compound. In Experiment 2, the prime-target pairs were presented in a 
reversed order where old or board was preceded by boss. In both experiments, all English primes and 
targets were completely unrelated in terms of orthography, phonology and semantics.  

 

Remarkably masked priming effects were found in both experiments. The first morpheme old speeded 
up the recognition of boss and boss also facilitated the recognition of old. These findings can only be 
explained by assuming that the English word old is automatically translated into Chinese 老 and boss is 
translated into 老板. The observed priming effect originates from the hidden repeated Chinese 
character 老. While Thierry and Wu (2007) obtained ERP evidence for unconscious translation with 
visible primes, we found behavioural evidence for unconscious translation when participants were not 
aware of the primes. This indicates that unconscious translation and access to compoundʼs morphemes 
occur rapidly and spontaneously when Chinese-English bilinguals read English words. 

 
 
 
Thierry, G., & Wu, Y. J. (2007). Brain potentials reveal unconscious translation during foreign-language 
comprehension. PNAS, 104, 12530-12535. 
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Research using the visual-world paradigm relies on the influence of referential language on the 
allocation of visual attention in a concurrently presented visual display. However, to date, few studies 
have explicitly examined how language influences visual attention.  Salverda and Altmann (2005) 
examined the influence of spoken distractor words on performance in a simple visual detection task. 
Participants saw two objects on a computer screen while they looked at a central fixation cross. After a 
short delay, a spoken word was presented that referred to either of the two objects. Participants were 
instructed that this word was not relevant to the experimental task. 400 ms after the onset of the word, 
one of the objects turned green. The participant's task was to fixate that object as quickly as they could. 
Participants were faster to initiate an eye movement to the target object when the word referred to that 
object than when the word referred to the other object. This suggests that objects referred to by spoken 
language can capture attention. However, an important limitation of this study is that the influence of 
spoken language on visual attention is established indirectly. The assumption is that the time it takes to 
program an eye movement to the target object is affected by a shift in attention to the object referred to 
by the spoken word. Moreover, the interference effect that we observed may reflect facilitation (when 
the word refers to the target object), inhibition (when the word refers to the other object), or both. 
 
The current study examines the influence of spoken language on visual attention more directly by 
employing a visual discrimination task that does not require an eye-movement response. Participants 
saw two objects on a computer screen. Their eye movements were monitored to ensure that they 
fixated a cross in the center of the screen throughout the trial. After a short delay, a spoken word was 
presented, which referred to either of the two objects on the screen or, in the control condition, to an 
object not on the screen. There were an equal number of trials in each experimental condition. 
Participants were instructed that the spoken word was not relevant to the discrimination task. 400 ms 
after the onset of the word, one of the objects shifted up or down by 0.5 deg (12 pixels). 50 ms later, 
both objects disappeared from the screen. The participant's task was to indicate as quickly and 
accurately as possible the direction of motion of the object that shifted by pressing a key on the 
computer keyboard. Participants were significantly faster to detect the direction of motion when the 
spoken word referred to the target object, compared to the control condition, and significantly slower to 
detect the direction of motion when the spoken word referred to the non-target object.  These results 
(see Ellsiepen et al., 2010, for recent converging evidence) demonstrate that linguistic processing can 
rapidly and automatically influence the allocation of attention in the visual system, even when task-
irrelevant. This suggests that different domains of cognitive processing show a larger degree of 
interactivity than is traditionally assumed. 
 
 
Salverda, A.P., & Altmann, G.T.M. (April, 2005). On the automaticity of language-mediated eye movements. Poster 
presented at the 18th Annual CUNY Conference on Human Sentence Processing, Tucson (USA). 
Ellsiepen, E., Ferreira, F., & Henderson, J.M. (April, 2010). Are language-mediated shifts in visual attention 
automatic or under volitional control? Poster presented at the 23rd Annual CUNY Conference on Human Sentence 
Processing, New York (USA). 
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REFERENCE RESOLUTION AND THEMATIC ROLE ASSIGNMENT 
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When speakers describe entities in the visual world, gaze reliably precedes reference to mentioned 
objects (Griffin & Bock, 2000). This consistent link can facilitate reference assignment in language 
comprehension: By attending to the object the speaker fixates, comprehenders can predict what will be 
mentioned next (Hanna & Brennan, 2007). Yet the usefulness of speaker gaze may extend beyond 
reference resolution to thematic role assignment. To investigate this possibility, we presented listeners 
with videos of a human speaker talking about actions involving virtual characters. The speaker was 
videotaped seated at an angle to a computer screen, on which characters were displayed within the 
virtual world “Second Life®” (Fig. 1). Two pretests ensured that the characters were recognisable and 
the speaker's gaze shift easily detectable. In experimental items, the speaker produced German 
subject-verb-object (SVO, e.g. (1)) or object-verb-subject (OVS, e.g. (2)) sentences, and shifted gaze 
once just after the verb from the referent of the first noun (N1) to the referent of the second noun (N2).  
 

(1) Der Opernsänger (subj) grüßt den (obj) Sportler.  
(2) Den Opernsänger (obj) grüßt der (subj) Sportler. 
    "The male opera singer greets/is greeted by the athlete." 
(3) Die Opernsängerin (“female singer”, amb) grüßt den (obj)/der (subj) Sportler. 
 

In Experiment 1, varying the gender of the N1 referent made the sentence structure either temporally 
ambiguous (3) or unambiguous (1&2). The availability of speaker gaze varied between participants, 
whose task was to judge sentence difficulty. Rating latencies were faster when the speaker was visible 
(M=2511ms), than when she was not (M=2854ms; p<.001). However, mean rated difficulty did not differ 
between gaze conditions. OVS sentences took longer to rate and appeared more difficult than SVO 
sentences. Interactions of gaze and sentence structure in these measures were not reliable. 
 

Experiment 2 therefore combined eyetracking with response latencies to assess more directly how the 
availability of speaker gaze facilitates comprehension. Immediately after each trial, a schematic 
representation of the characters appeared, with an arrow representing who-did-what-to-whom in the 
sentence (Fig. 2). Participants had to judge whether this arrow matched the described event. Accurate 
performance in this task required understanding the thematic role relations of SVO and OVS sentences. 
Gaze availability was varied within participants by occluding the speaker. Sentence judgments were 
almost always correct. Eye movement analyses showed that N2 referents were anticipated 190 ms 
earlier in the presence of gaze than without, even though on 40% of the +gaze trials the speaker was 
not fixated at all. This suggests that even a peripheral gaze cue can facilitate the assignment of 
reference (Nappa & Arnold, 2009). We argue that being able to follow speaker gaze to sentence 
referents in this way can also help comprehenders to assign thematic roles efficiently, potentially via a 
spatial indexing mechanism (Spivey et al., 2004). Plausibly, the exploitation of non-linguistic cues such 
as gaze to facilitate comprehension can help to explain the efficiency of real-time dialogue interactions 
(Richardson et al., 2007; Garrod & Pickering, 2004). 
 

                  Fig. 1: Experimental setup.      Fig. 2: Example template. 
 
Garrod, S., & Pickering, M.J. (2004). Why is conversation so easy? TiCS, 8, 8-11. 
Griffin, Z.M., & Bock,K. (2000). What the eyes say about speaking. PsycSci, 11, 274-279. 
Hanna, J.E., & Brennan, S.E. (2007). Speakers' eye gaze disambiguates referring expressions early during face- 
to-face conversation. JML, 57, 596-615.  
Nappa, R., & Arnold, J. (2009). Paying attention to intention: Effects of intention (but not egocentric atttention) on 
pronoun resolution. Poster at the 22nd CUNY conference on Human Sentence Processing in Davis, CA. 
Richardson, D.C., Dale, R., & Kirkham, N.Z. (2007). The art of conversation is coordination. PsycSci, 18, 407-413. 
Spivey, M.J., Richardson, D.C., & Fitneva, S.A. (2004). Thinking outside the brain. In Henderson & Ferreira (Eds.), 
The Interface of Language, Vision, and Action (pp. 161-189). New York, Hove: Psychology Press.
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The time course of scalar implicatures is an open issue in experimental pragmatics. Some studies 
focusing on the <all,some> scale find slow pragmatic interpretation for some (some but not all) 
compared to both its stronger alternative all and number terms such as two or three ([1]- HS). In 
contrast, other studies find no delay in the computation of someʼs pragmatic meaning as compared to 
literal controls [2].  
 
One difference between HS and Grodner is that the former included trials on which sets of objects were 
referred to either by some or number terms. On the one hand including numbers makes pragmatic 
some less felicitous with small sets, especially when there is not a clear contrast in the display.  On the 
other hand the absence of number terms in the Grodner study may have led to learning that the target 
subset would be referred to with some, leading to fast responses. In addition, neither study controls for 
whether participants are semantic or pragmatic responders, which have been shown to exhibit different 
response behavior [3]. 
 
We examined the interpretation of some in a version of the visual-world paradigm. Subjects saw a prize 
machine with an upper chamber filled with 5/6 gumballs and 5/6 rings and an empty lower chamber. 
After 2.5 seconds a “ka-ching” was followed by a new display where 0, 2/3, or all objects in each set 
had moved to the lower chamber. Participants then heard a statement like You got X of the 
gumballs/rings and responded by clicking on the mentioned objects in the lower chamber. We used the 
quantifiers some, all, two, and three. The displays on target trials differed in whether there was a 
contrast between a proper subset of one class and the full set of another class having moved. On some 
contrast trials the some-NP referred to the full subset, constituting a literal some condition aimed at 
teasing apart semantic and pragmatic responders. In addition, there were trials with false statements 
about the scene. Participants clicked on a central button on the machine if they thought the statement 
was not about the scene. Responses and eye movements were measured. 
 
Results. 46% of responses in the literal some condition were pragmatic (i.e. clicks on the central 
button). Pragmatic responders were fast to converge on the target in  the contrast conditions for some 
and all (within 300ms of quantifier onset, compared to after noun onset in no-contrast conditions). On 
the other hand, semantic responders showed a further delay of 200ms for some, but not all. Number 
terms were faster than some/all for both responder types. In addition, eye movements of semantic and 
pragmatic responders differed even before any objects moved: pragmatic responders almost 
exclusively fixated the upper chamber, while semantic responders also looked to the (empty) lower 
chamber, suggesting semantic and pragmatic responders make systematically different use of visual 
information. This may constitute an additional explanation for the different results of HS and Grodner. 
 
 
Huang, Y. & Snedeker, J. (2009). On-line interpretation of scalar quantifiers: Insight into the semantics-pragmatics 
interface.  Cognitive Psychology, 58, 376-415. 
Grodner, D., N. M. Klein, K. M. Carbary, and M. K. Tanenhaus (2008). Experimental Evidence for Rapid 
Interpretation of Pragmatic ʻSomeʼ. Papter presented at the CUNY 2008 Conference on Human Sentence 
Processing, University of North Carolina at Chapel Hill. 
Bott, L. and Noveck, I.A. (2004). Some utterances are underinformative: The onset and time course of scalar 
inferences. Journal of Memory and Language, 51(3), 437-457. 
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Two eyetracking experiments showed that the interpretation of pitch accent information in instructed 
visual search is modulated by the frame of boundary tones in which the pitch accents occur. The results 
suggest that listeners use a structured prosodic representation during discourse processing, and its 
effects are measurable very early – during the lexical processing of the target object name. 
 
On each trial, participants heard a set of three spoken instructions to click on objects on a computer 
screen (see (1); CAPS indicate contrastive L+H* accents; the target object is in bold face; boxes 
indicate lexical contrasts). 
 
(1a) Click on the yellow   scissors.  (1b) Click on the green  pencil. 
 Click on the YELLOW  bottle.   Click on the purple  PENCIL. 
 Click on the PURPLE  bottle.  Click on the purple  BOTTLE. 
 
In Experiment 1, the second instruction was either produced with L-L% sentence final intonation or a L-
H% continuation rise (i.e. either with a L% or H% boundary tone). Looks to the target object (“PURPLE 
bottle”) in (1a) were speeded when the second instruction ended in a H% compared with a L% 
boundary tone. We propose that a L-H% pattern links the second and third instructions more closely 
than a L-L% pattern and thus facilitates resolving reference. 
 
However, looks to the target object (“purple BOTTLE”) in (1b) were unaffected by the choice of 
boundary tone. We propose that the relative timing of lexical contrast and L+H* information in the 
second instruction causes the difference in responses to (1a) and (1b). In particular, lexical and 
prosodic information from the adjective (which occurs before the noun) guides listenersʼ expectations. In 
(1a), the adjective YELLOW evokes a color-contrast with the third instruction, but in (1b), the adjective 
purple suggests a color-contrast with the first instruction. We propose that a H% boundary tone ending 
the second instruction only facilitates looks to the target object if listenersʼ attention is already drawn to 
the color-contrast with the third instruction. 
 
Experiment 2 compared looks to the target object of (1a) and (1b) with and without the presence of the 
first instruction. All instructions ended in a L% boundary tone. The results confirmed those of 
Experiment 1: In (1a), the presence or absence of the first instruction did not affect looks to the target 
object (“PURPLE bottle”). In both cases, YELLOW evoked a color-contrast with the target instruction. In 
(1b), later looks to the target object (“purple BOTTLE”) were found when the first instruction was 
present compared to when it was not. This confirms that the adjective purple in the second instruction of 
Experiment 1 suggested a color-contrast with the first instruction and drew listenersʼ attention away 
from the target instruction. When the first instruction was absent, listenersʼ attention again focused on 
the target instruction. 
 
The results confirm that prosody is processed immediately and has a strong effect on reference 
resolution. The experiments presented novel evidence that listeners build and maintain a detailed 
prosodic representation and that the timing and interplay of pitch accents, boundary tones, and lexical 
contrast affect reference resolution. 
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LINGUISTIC EXPRESSION AND NON-LINGUISTIC REPRESENTATION OF 
MOTION EVENTS:  AN EXPERIMENTAL STUDY ON TURKISH AND ENGLISH 

Ayşe Betül Toplu & Deniz Zeyrek (Middle East Technical University) 
aysebet@yahoo.com 

 

The verb-framed & satellite-framed language dichotomy put forward by Talmy (1985) is by far the most 
commonly used framework during the investigation of crosslinguistic differences in motion event 
expressions. According to this classification, Turkish is a verb-framed language, and it integrates the 
path of motion into the main verb and uses a separate component to express the manner of motion 
(e.g. Adam koşarak binadan çıktı – lit. “The man exited from the building by running”). On the other 
hand, English, the most famous example of the satellite-framed language family, gives the manner 
information in the main verb and expresses the path of motion with a separate component (e.g. The 
man ran out of the building). 

The present study makes use of the very same dichotomy to see whether the crosslinguistic differences 
in the motion event expressions of two typologically different languages (i.e. Turkish and English) are 
also reflected in their motion event categorisations or not. The aim is to relate the results of this study to 
the renowned linguistic relativity hypothesis (Whorf, 1956). To this end, 21 monolingual speakers of 
Turkish and 20 monolingual speakers of English took a non-verbal categorization task and a verbal 
production task. The stimuli used in the experiments, contrary to the ones used in the previous studies 
in the literature, were real-life video sequences exclusively shot for this purpose.  

The subjects first took the categorization task, during which they were to watch 30 motion events. The 
videos were organized in groups of three. In each group, there was a main video and two candidate 
videos. First, they watched the main video and then the candidate videos. One of the candidates was a 
same-manner alternate of the main video and the other was a same-path alternate. At the end, they 
were asked to choose which one of the candidates resembles more to the main video. Then the same 
subjects took the verbal production task, during which they watched and described 25 other motion 
events.  

Results of a one-way ANOVA with the factor language group and Manner/M+P ratio  as the dependent 
variable showed that native speakers of Turkish revealed a significantly different pattern than that of 
native speakers of English in the production task (F(1,40)=1472.966, p<.01). These results were in line 
with the previous findings. On the other hand, the results of the second experiment, which was our main 
concern here, revealed a totally different pattern. The one-way ANOVA administered to the 
categorization data with the factor language group again and manner ratio as the dependent variable 
showed that speakers of English and Turkish do not differ at all when categorizing motion events 
(F(1,40)=1.148, p>.05), both having a significant tendency towards the manner component. 

The results presented above are consistent with Gennari et al., 2002, Papafragou et al., 2002 and 
Papafragou and Selimis, 2010; and they may very well be interpreted as suggesting a clear evidence 
for the universal approach, which suggests that linguistic representation and conceptual representation 
are independent of each other, and which is presented as a counter-argument to the linguistic relativity 
hypothesis.  
 
 
Gennari, S., Sloman, S., Malt, B., & Fitch, W. (2002). Motion events in language and cognition. Cognition, 83, 49-
79. 
Papafragou, A., Massey, C., & Gleitman, L. (2002). Shake, rattle, ʻnʼ roll: The representation of motion in language 
and cognition. Cognition, 84, 189-219. 
Papafragou, A., & Selimis, S. (2010). Event categorisation and language: A cross-linguistic study of motion, 
Language and Cognitive Processes, 25: 2, 224-260. 
Talmy, L. (1985). Lexicalization patterns: Semantic structure in lexical forms. In T. Shopen (Ed.), Language 
typology and lexical description: Vol. 3. Grammatical categories and the lexicon (pp. 36-149). Cambridge: 
Cambridge University Press. 
Whorf, B. L. (1956). In J. B. Carroll (Ed.), Language, thought and reality: Selected writings of Benjamin Lee Whorf. 
Cambridge, MA: MIT Press. 
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TAKING ACTION:  INVESTIGATING THE REPRESENTATION OF CAUSALITY 
Elsi Kaiser (University of Southern California) 
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Recognizing coherence relations between events (e.g. causality, similarity) is crucial for language use 
[4,3]. However, little is known about the mental representations of coherence, including how specific or 
general they are. We used causality to explore these questions. Exp1 explored the amount of fine-
grained detail encoded in causality representations. Exp2 explored their generality, by testing for 
broader connections between classes of coherence relations. Priming was used to diagnose properties 
of the representations. To encourage deep processing, primes were motor actions (cf.[2]). 

EXP1[Level of specificity] tested whether causality representations distinguish levels of volition. On 
prime-trials, 30 subjects repeated experimenter-demonstrated actions. Primes (normed beforehand) 
were of three types: CAUSE: One action causes something to happen; TWO-EVENT: Two non-causal 
actions; ONE-EVENT (ex1a-c). On target-trials (ex2), subjects wrote continuations for sentences with 
agent-patient verbs. 

1a CAUSE: Roll a ball towards mini bowling pins to knock them over 

1b TWO-EVENT: Make an X-shape with two yellow sticks, then roll a die 

1c ONE-EVENT: Build a corner of a jigsaw puzzle 

2 Jason kicked Matt. 

Coders analyzed relations between prompt-sentences and continuation-sentences [4]. We 
distinguished two CAUSE subtypes: (i) consequence is involuntary/automatic (ex3a), (ii) consequence 
is a volitional, intentional reaction (ex3b). Crucially, CAUSE-primes involved involuntary/automatic 
consequences. 

3a Involuntary/automatic consequence: Jason kicked Matt. Matt felt hurt. 

3b Reaction consequence: Greg slapped Josh. Josh punched him back. 

RESULTS: The rate of reaction CAUSE-continuations was unaffected by priming, but the rate of 
involuntary/automatic CAUSE-continuations was higher after CAUSE-primes than TWO-EVENT-primes 
(pʼs<.05) and numerically higher after CAUSE-primes than ONE-EVENT primes (pʼs around .1). Since 
CAUSE-primes were involuntary/automatic, this suggests causality representations are detailed enough 
to distinguish different volitionality levels. 

EXP2[Level of generality]: Do causality representations encode information about broader categories, 
e.g. event-structure? EXP2 (n=24) explored how two causally-connected events are conceptualized--
like one or two events? We tested this with referent shifts: Do TWO-EVENT-primes trigger more 
sentence sequences with two different subjects—i.e. continuations which shift to a new character? Do 
ONE-EVENT-primes make subjects likely to maintain focus on the prompt-sentence subject? If so, the 
crucial question is, what about CAUSE-primes? Primes were as in EXP1. Targets used implicit-
causality verbs with subject biases [1]. Continuations were analyzed for initial referent (preceding 
subj/obj/etc). 

RESULTS: More continuations started by referring to the prompt-sentence-object (referent shift) after 
TWO-EVENT-primes than CAUSE-primes or ONE-EVENT-primes (p's<.05). CAUSE-primes and ONE-
EVENT-primes did not differ, suggesting cause-effect is conceptualized like ONE-EVENT. This 
suggests causality representations encode information about broader event-structural considerations. 

This research furthers our understanding of the mental representations of coherence relations. Our 
findings point to the existence of structured representations encoding both fine-grained details and 
information about broader connections between classes of coherence relations. Furthermore, our 
results suggest motor actions activate richly-encoded representations that overlap with discourse-level 
aspects of language.   

 
 
Garvey & Caramazza. (1974). Implicit causality in verbs. Linguistic Inquiry 
Glenberg & Kaschak. (2002). Grounding language in action. Psychonomic Bulletin & Review.  
Hobbs. (1979). Coherence and Coreference, Cognitive Science.  
Kehler. (2002). Coherence, Reference, and the Theory of Grammar, CSLI.
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A PERSPECTIVE-FREE PRAGMATIC INTERPRETATION OF NEGATION 
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This study investigates the time-course of perspective taking during reference resolution (Keysar et al. 
2000; Hanna et al., 2003; Barr, 2008), but here, instead of a direct reference, listeners infer the 
intended referent from an utterance containing a negation (“click on the one that is NOT the shinny 
cylinder”), leaving the inferential process free of the influence of priming and the automatic activation of 
a speaker-specific word representations. Participants played a referential communication game 
following the directions from two speakers: a live confederate and a virtual partner that pre-recorded the 
instructions. They sat in front of each other but each facing their own computer screen. Three objects 
appeared in the listenersʼ screen (the negated object, the unmentioned object, and the competitor 
object), but they were led to believe that only two of those three objects appeared in the speakerʼs 
screen, without knowing which ones. All pictures depicted unfamiliar objects with no French 
conventional names. In the critical trial, the live speaker referred to an object by contrasting it to another 
negated object: “click on the one that is not the shinny cylinder” [ce qui n'est pas le .]. In early filler trials, 
the negated object was referred twice, allowing entrainment (Garrod & Anderson, 1987). The 
manipulation was related to who entrained the competitor object. In the Same Speaker condition, the 
live speaker entrained the competitor object by referring to it twice before. In the Different Speaker, the 
pre-recorded speaker entrained it. Critically, only the listener could hear that name because the 
instructions were provided through headphones, leaving the live speaker unaware of the existence of 
an entrained expression. Finally, in the None condition, the competitor object was not referred to before. 
In all conditions the unmentioned object wasnʼt mentioned. Participants—24 French speakers—
selected the unmentioned object in the Same condition 90% of the trials and 52% in the None condition 
This suggest they pragmatically interpreted the negation as: it is the object that does not have a name. 
Interestingly, in the Different condition selection rate was 61%, revealing that perspective information 
was considered for final referent assignment (Different vs None: p = .064; Different vs Same: p < .001). 
Eye-tracking data reveals that in between 1 and 2 seconds after the negation on-set, interference 
produced by the competitor object—measured as the proportion of time looking at the unmentioned 
minus the competitor—is equal for the Same and Different conditions (p = .438), but stronger for the 
None condition (Different vs None: p = 0.28). In between 2 and 3 second, in contrast, competition is 
more in the Different than in the Same condition (p = .037), showing that only at this moment and not 
earlier, participants begun to integrate speakersʼ perspective information and realizing that for the case 
of the Different speaker, the competitor was unnamed for the live speaker. These results suggest that 
listeners make a fast pragmatic interpretation of negation that doesnʼt necessarily rely on perspective 
information, not even partially. 
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Altmann and Kamide (2009) showed participants scenes such as shown below, and subsequently (with 
the scene removed), participants heard one of:  
 
(1) The woman will move the glass onto the table. Then, she will pick up the bottle, and pour the wine 

carefully into the glass. 
 
(2) The woman is too lazy to move the glass onto the table. Instead, she will pick up the bottle, and 

pour the wine carefully into the glass. 
 
During the final “the glass”, participants who heard (1) looked 
more towards the previous location of the table than those who 
heard (2). In contrast, there were more looks to the glass after 
(2) than after (1). The same pattern was found in anticipatory 
eye movements during “the wine carefully into”. 
 
Here, we explore how the plausibility of the location to which the 
glass is moved influences anticipatory eye movements. In (3), 
the lamp is an implausible location for the glass: 
   
(3) The woman will move the glass onto the lamp. Then, she 

will pick up the bottle, and pour the wine carefully into the 
glass. 

 
In each study, the scene was removed prior to the language. In Experiment 1, during the final “the 
glass” there were as many looks to the lampʼs location in (3) as to the tableʼs in (1). However, during 
“the wine carefully into” there were anticipatory looks to the tableʼs location in (1), but no anticipatory 
looks to the lampʼs in (3). 
 
The lack of anticipatory eye movements may have been due to an impoverished recollection of the 
lamp. We therefore added, in Experiment 2, a preamble in which the woman first wiped the table (1) or 
the lamp (3). We found as many looks towards the lampʼs location as towards the tableʼs when each 
was mentioned. Despite more looks to where the lamp had been, relative to Experiment 1 (due to its 
repeated mention), there were still no anticipatory looks towards this location (during the final “the 
glass”, participants did look to this location). 
 
To account for these data, we propose that plausibility does not influence the retrieval of information 
about an entity (such as its location), but does influence the likelihood of that entity being anticipated. 
Hence the dissociation in these studies between anticipatory eye movements (indicative here that this 
particular glass is not anticipated) and eye movements during the referring expression itself (when this 
particular glass is now confirmed). To test this, we run a third study in which we included a preamble in 
which the woman has broken all the glasses she possesses except just this one. We predicted that in 
this case, because the glass was now unique (and more focused), we would now see anticipatory eye 
movements towards the (implausible) location of the glass. We discuss the details of this study, and its 
implications, before concluding that the conceptual representations activated during language 
processing in concurrent visual contexts are qualitatively different from those activated when the visual 
context to which that language applies is absent. 
 
 

Altmann, G.T.M. and Kamide, Y. (2009). Discourse-mediation of the mapping between language and the visual 
world: eye-movements and mental representation. Cognition, 111, 55-71. 
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RATHER THEIR FEET? AN ELECTROPHYSIOLOGICAL INVESTIGATION OF 

SEMANTIC ACCESS IN BILINGUALS 
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A critical observation in psycholinguistic studies of bilingual performance is that contrary to the intuition 
that the bilingual can switch off one of her languages when using the other, both languages are active 
regardless of her intention to use one language only. Some evidence for nonselective language 
activation comes from studies with interlingual homographs. Interlingual homographs are words whose 
spellings are similar but meanings are different across two languages (e.g., “Pie” in English is food and 
“pie” in Spanish is a foot). Past research with interlingual homographs showed that responses to 
interlingual homographs were affected by  lexical frequency in the non-target language as well as in the 
target language (e.g., Dijkstra et al.,  1998; Kerkhofs et al., 2006).   

In the present study, we examined the time-course of cross-language activation during word  
recognition in the context of semantic priming with interlingual homographs. Spanish-English bilinguals 
were presented pairs of English words visually one word at a time and judged whether  the two words 
were related in meaning while recording event-related potentials (ERPs). Interlingual homographs (e.g., 
“pie”) appeared in the target position and were preceded by primes that were either related to the 
English meaning (e.g., “apple”) or the Spanish meaning of interlingual homographs (e.g., “toe”) or 
unrelated to either meaning of interlingual homographs (e.g., “floor”/“bed”). We found semantic priming 
not only when interlingual homographs were related to the English meaning but also to the Spanish 
meaning of the prime word. These priming effects were detectable in the mean amplitude of the N400 
(350-500 ms). However, the relatedness effect survived into the window of a late positive component 
(550-700 ms) only for stimulus pairs related in English. These results suggest that both languages are 
activated in the classical time frame of semantic activation indexed by N400 modulations, but semantic 
activation in the non-target language might be subsequently inhibited. Implications for models of word 
recognition are discussed. 
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To understand spoken words listeners have to cope with seemingly meaningless variability in the 
speech signal. Speakers vary, for example, their tone of voice (ToV) by changing speaking rate, pitch, 
vocal effort, and loudness. This variation is independent of "linguistic prosody" such as sentence 
intonation or speech rhythm. The variation due to ToV, however, is not random. Speakers use, for 
example, higher pitch when referring to small objects than when referring to large objects and 
importantly, adult listeners are able to use these non-lexical ToV cues to distinguish between the 
meanings of antonym pairs (e.g., big-small; Nygaard, Herold, & Namy, 2009). In the present study, we 
asked whether listeners infer the meaning of novel adjectives from ToV and subsequently interpret 
these adjectives according to the learned meaning even in the absence of ToV. Moreover, if listeners 
actually acquire these adjectival meanings, then they should generalize these word meanings to novel 
referents. ToV would thus be a semantic cue to lexical acquisition. This hypothesis was tested in an 
exposure-test paradigm with adult listeners. 

In the experiment listeners' eye movements to picture pairs were monitored. The picture pairs 
represented the endpoints of the adjectival dimensions big-small, hot-cold, and strong-weak (e.g., an 
elephant and an ant represented big-small). Four picture pairs per category were used. While viewing 
the pictures participants listened to lexically unconstraining sentences containing novel adjectives, for 
example, "Can you find the foppick one?" During exposure, the sentences were spoken in infant-
directed speech with the intended adjectival meaning expressed by ToV. Word-meaning pairings were 
counterbalanced across participants. Each word was repeated eight times. Listeners had no explicit 
task. To guide listeners' attention to the relation between the words and pictures, three sets of filler trials 
were included that contained real English adjectives (e.g., full-empty). In the subsequent test phase 
participants heard the novel adjectives in neutral adult-directed ToV. Test sentences were recorded 
before the speaker was informed about intended word meanings. Participants had to choose which of 
two pictures on the screen the speaker referred to. Picture pairs that were presented during the 
exposure phase and four new picture pairs per category that varied along the critical dimensions were 
tested. During exposure listeners did not spontaneously direct their gaze to the intended referent at the 
first presentation. But as indicated by listener's fixation behavior, they quickly learned the relationship 
between ToV and word meaning over only two exposures. Importantly, during test participants 
consistently identified the intended referent object even in the absence of informative ToV. Learning 
was found for all three tested categories and did not depend on whether the picture pairs had been 
presented during exposure.  

Listeners thus use ToV not only to distinguish between antonym pairs but they are able to extract word 
meaning from ToV and assign this meaning to novel words. The newly learned word meanings can then 
be generalized to novel referents even in the absence of ToV cues. These findings suggest that ToV 
can be used as a semantic cue to lexical acquisition. 

 
 

Nygaard, L. C., Herold, D. S., & Namy, L. L. (2009) The semantics of prosody: Acoustic and perceptual evidence of 
prosodic correlates to word meaning. Cognitive Science, 33. 127-146. 
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To date, research into the processing and representation of morphology has largely focussed on mature 
native speakers. The aim of this study is to see whether, and under what circumstances, morphological 
representations can be formed from brief exposure to a small, regular inflectional system in an artificial 
language, simulating to some extent mechanisms involved when learning a foreign language. 

Twenty-four native English speakers were presented, orally and visually, with nine nonce stems (e.g. 
gat) each occurring with three nonce inflections (-ot, -ec-, -ib). Each inflected stem was presented three 
times, giving a total of 135 words during the exposure.  Participants were asked to count syllables, in 
order to focus their attention on the form of the words. There were equal numbers of mono-, bi- and tri-
syllabic stems.   

All participants then did a cross-modal priming test that is assumed to tap underlying abstract 
morphological representation (Marslen-Wilson et al., 1994).  Heard primes were followed by visual 
targets, and participants were asked whether they had encountered these targets during the exposure 
phase.  Critical trials (in which targets had been heard before; answer ʻyesʼ) tested whether reactions 
were faster when prime and target shared the same inflection e.g. defot – RUJOT, compared to 
unrelated trials e.g. semib –GATOT. In order to control for the possibility that a representation at the 
phonological level was the cause of any priming effects, trials were also used in which the inflection 
only primed a heard target e.g. ot – YABOT.  It was predicted that in the related critical trials (defot – 
RUJOT), reaction times would be faster and accuracy rates higher than in the unrelated critical trials 
(semib –GATOT), as the prior exposure would prime the inflection and this would be further primed in 
the cross-modal priming test.  Such a cross-modal effect, and a lack of effect in the inflection-only 
condition (ot – YABOT), would suggest that storage had begun to take place at a deeper level than the 
perceptual-phonological, and that the representations were morphological in nature. 

In the filler trials the targets had stems that were previously unheard (answer ʻnoʼ) and were 
morphologically unrelated to their primes. However, half of the targets bore an inflection that was 
familiar from the training phase, e.g. defot – KAMIB, and half bore novel inflections e.g. gatot – LOPOM. 
It was predicted that the familiarity of the inflection in the former case would slow ʻnoʼ decision times 
and increase false positives relative to targets with unfamiliar inflections, providing further evidence of 
morphological learning. 

Preliminary results suggest that these predictions are not born out. Experiment 2 is underway to 
investigate whether morphological priming can be observed when participantsʼ attention is oriented 
towards the meaning of the inflections (ot = present; ec = past; ib = plural present) via a picture 
matching task with correct/incorrect feedback during the exposure. A generalisation test will also be 
used to measure learning of the inflections and stems. This study will contribute to debates over the role 
of attention in learning, and over whether verb inflections can be primed (Marslen-Wilson, 2007). 

 
 

Marslen-Wilson, W.; Tyler, L.; Waksler, R.; Older, L. (1994) Morphology and meaning in the English mental lexicon, 
Psychological Review, 101, 3-33. 
Marslen-Wilson, W.D. (2007) Morphological processes in language comprehension. In G. Gaskell (Ed.) Oxford 
Handbook of Psycholinguistics, pp 175-193. Oxford: OUP 
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In an ERP study we investigated how garden-path reanalysis influences semantic composition. 
Previous ERP studies typically compare sentences with only one (semantic or syntactic) violation[1-4], 
or they introduce multiple violations emerging together on a particular word[5]. Our approach is novel in 
that we introduced a garden-path construction before the sentence-final semantic violation (i.e., “While 
Mary sang(,) the anthem reverberated in the stadium/iceberg”). Our goal was to assess the effect of 
syntactic reanalysis on the semantic composition of the main clause. Assuming a successful and 
complete semantic re-composition follows a successful syntactic reanalysis, an N400 effect on the 
incongruent noun would be similar for both ambiguous and unambiguous conditions. In contrast, our 
hypothesis was that the (pseudo) syntactic ambiguity resolution might not lead to a successful semantic 
re-composition in the subordinate clause, and this in turn would lead to semantic composition problems 
increasing the N400 effect for the incongruent conditions in the main clause.   

Our design was 2×2 (Ambiguity × Congruity). We presented the sentences in an RSVP paradigm. 
Investigating the ERP components on the disambiguating verb (“reverberated” in the example above) 
revealed the existence of two distinct groups of subjects who treated the garden-path differently: the 
first group (POSITIVE-Group) showed P600 as expected as a measure of syntactic reanalysis. The 
second group (NEGATIVE-Group) lacked P600, but showed N400 instead. We took the P600 measure 
on the disambiguating verb as an index to conduct N400 analysis on the sentence-final noun for each 
group separately. The N400 time-window selected was 360-540ms. The POSITIVE-Group showed an 
interaction of ambiguity and congruity, resulting in a larger N400 effect for the incongruent items in the 
ambiguous compared to the unambiguous conditions. The NEGATIVE-Group, on the other hand, 
showed independent effects of ambiguity and congruity in the N400-window. This group also showed a 
significant positive closure shift (PCS), starting at 800ms and lasting to 1200ms for the incongruent 
conditions. 

In line with our expectations, results showed that when the reanalysis effort (indexed by P600) 
increased, later semantic processing cost (reflected as N400 effect) for the incongruent conditions 
relative to the unambiguous conditions also increased. Thus, the POSITIVE-Group allocated syntactic 
sources for the reanalysis, but the new syntactic and semantic re-compositions were costly. For the 
NEGATIVE-Group the picture was very different. This group did not attempt to reanalyse the 
subordinate-clause in a classical manner (which would typically elicit a reanalysis P600 on the 
disambiguating verb), perhaps because they engaged in different parsing strategies (i.e., showing a 
weaker bias towards the transitive reading of the ambiguous verb). The strong PCS observed for the 
incongruent conditions on the sentence-final noun indicated that the NEGATIVE-Group dealt with the 
congruity also in the second stage of parsing, during the final wrap-up of the sentence, probably as part 
of a well-formedness evaluation. Our results indicate that the nature of the syntax–semantics interaction 
is mainly defined by the individual linguistic (lexical and syntactic) preferences, and the syntactic 
reanalyses may not always lead to full-fledged semantic composition. 

 
 

Bornkessel-Schlesewsky, I. and M. Schlesewsky, The role of prominence information in the real time 
comprehension of transitive constructions: A cross-linguistic approach. . Language and Linguistics Compass, 2008. 
3(1): p. 19-58. 
Demiral, S.B., M. Schlesewsky, and I. Bornkessel-Schlesewsky, On the universality of language comprehension 
strategies: Evidence from Turkish. Cognition, 2008. 106(1): p. 484-500. 
Kuperberg, G.R., Neural mechanisms of language comprehension: Challenges to syntax. Brain Research, 2007. 
1146: p. 23-49. 
Osterhout, L. and P.J. Holcomb, Event-related brain potentials elicited by syntactic anomaly. J. Mem. Lang., 1992. 
31: p. 785-806. 
Friederici, A.D., Towards a neural basis of auditory sentence processing. Trends Cogn. Sci., 2002. 6: p. 78-84. 
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Recent evidence suggests that the effect of semantic ambiguity on word recognition depends upon the 
exact nature of that ambiguity. Rodd, Gaskell, and Marslen-Wilson (2002) found that participants 
performing a lexical decision task responded faster to words with many related senses (polysemous 
words, e.g. “hook”) than to words with few senses. In contrast, reaction times for words with several 
unrelated meanings (homonyms, e.g. “bank”) were slower than for words with only one meaning. One 
possible explanation is that unrelated meanings are represented separately and so competition 
between them leads to the ambiguity disadvantage. Words with many related senses, however, are rich 
in semantic features and therefore have more stable representations and faster settling times (Rodd et 
al., 2004). In the current studies, we focus on the exact nature of this polysemy advantage and 
particularly the role of word frequency and level of processing.  

Two sets of 60 words were created: a low-frequency set, and a high-frequency set. Within both sets, a 
further two sub-sets were made based on number of senses: few senses (<5) and many senses (5+). In 
the first study, participants performed a lexical decision task. There was a main effect of frequency, but 
not of number of senses. However, we found an interaction of senses by frequency. Only low-frequency 
words showed a polysemy advantage. Surprisingly, the effect was reversed for high-frequency words: 
Reaction times were slower for words with many senses than for words with few senses. 

In the second study, participants responded to the same word set in a semantic decision task, thus 
processing the words more deeply. They were asked to determine whether a word referred to an animal 
or object. The results for the main effects of the first study were replicated. However, the interaction 
effect of senses by frequency now showed a reversed pattern: Low-frequency words showed a 
disadvantage, high-frequency words an advantage. 

Our findings suggest that the effect of polysemy is modulated by word both frequency and level of 
processing. The patterns of results for our low-frequency words were consistent with previous findings 
of the ambiguity/polysemy effects: Polysemous words showed a processing advantage in the lexical 
task (as in e.g. Rodd et al., 2002), but a disadvantage in the semantic task (similar to e.g. Hino, Lupker, 
and Pexman, 2002; and predicted by Rodd et al., 2002). One reason for the reversal of these effects 
with high-frequency words could be that participants do not always perceive the different senses of 
words (as listed in a dictionary) as being related (Klein, 2000, cited in Klein and Murphy, 2001). Klein 
and Murphy argued that there are separate competing representations for the different senses of 
polysemous words; one interpretation of the current studies is that this is particularly the case for high-
frequency words and that the competition between these representations leads to a polysemy 
disadvantage in the lexical task. But that still leaves unexplained the processing advantage that was 
found for high-frequency words in the semantic task. This too may mirror an effect for homonyms, but 
since no semantic study has been conducted with polysemy-controlled homonyms yet, future research 
will have to clarify this possibility. 
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HOW “ABSOLUTE” ARE ABSOLUTE GRADABLE ADJECTIVES? 
Francesca Foppolo & Francesca Panzeri (University of Milano-Bicocca) 

francesca.foppolo@unimib.it 
 
 

Gradable Adjectives. Amongst the class of gradable adjectives (GAs, those adjectives that can enter 
into comparative constructions and be modified by degree expressions), a distinction is drawn 
(Kennedy & McNally (2005)) between Relative (tall/short, big/small) and Absolute GAs (clean/dirty,  
full/empty). Relative and Absolute GAs differ for distributional reasons (Relative-GAs are compatible 
with "very", Absolute-GAs with "absolutely" and/or "slightly") and, according to Kennedy (2007), also for 
“semantic” reasons: "a is GA" means that the degree to which a possesses the property GA exceds a 
standard; for Relative-GAs this standard needs to be contextually retrieved (eg. via the intended class 
of comparison, “Lyn is tall for a gymnast”); for Absolute-GAs is considered contextually independent 
(clean means “with no dirt on it”, and not “cleaner than a contextual standard”, Kennedy, 2007; Rotstein 
& Winter, 2004 ). We designed an experiment in order to check wether this difference is substantial, 
e.g. wether Absolute-GAs are always interrpeted w.r.t. their “intrinsic” maximum or minimum standard 
(straight=maximum standard Absolute GA=lack of any degree of inclination; bent=minimum standard 
Absolute GA=with at least some inclination) or whether it is possible to override the intrinsic standard 
with contextual cues 
 
Our study. We tested 99 subjects so far, divided in 2 lists. The visual material consisted of two different 
images displayed on a pc-monitor. The task was to select the image to which a certain description 
(Gradable Adjective) applied. In case both or none of the images were considered to be Adjective, 
participants should reject the request. We tested non-gradable, Relative GAs and Absolute GAs, but we 
will focus here only on the results obtained with Abdsolute-GAs. We found a difference in the 
interpetation of Absolute-GAs when they were used to describe real-life vs. abstract objects. For 
example, participants (in different lists) were asked to select “the straight banana” (Fig. 1) or  “the 
straight object” (Fig. 2). In case of bananas, 92% of the participants seected the straighter one (on the 
left); conversely, in case of abstract objects, both “bent” at some degree but one straighter than the 
other, 82% participants did not make a choice (χ2=51.40, p<.0001). Analogously, given two kitchen 
drawers (cf. Fig. 3), both open to some degree but one opener than the other, participants selected the 
opener one 50% of the times when asked to choose the “open drawer”. These findigs are striking 
because, according to the semantics, Absolute-GAs should always be interpreted by making reference 
to their “intrinsic” standard: when presented with two objects that either do not reach the maximum 
standard (two objects that are not absolutely straight) or exceed the minimum standard (two objects that 
are at least minimally open), adults should not make any choice. What we found, instead, is that 
participants tend to select the Adjer object, contrary to what semantics predicts for Absolute GAs and 
not differenlty from what semantics predicts for Relative GAs. These results casts some doubts on the 
semantically neat distinction within the class of Gradable Adjectives between Relative and Absolute-
GAs: as our findings show, this difference can be overriden by contextual/normative standards and 
perceptual cues. 
 
 

 
 
 
 
 
 

 
Fig.1      Fig.2                       Fig.3 
 
 
Kennedy, C. (2007). Vagueness and Grammar: The semantics of Relative and Absolute Gradable Adjectives. 
Linguistics and Philosophy 30.1. 
Kennedy, C. & L. McNally (2005). Scale structure and the semantic typology of gradable predicates. Language 
81.2:345–381. 
Rotstein, Carmen, and Yoad Winter. 2004. Total adjectives vs. partial adjectives: scale structure and higher order 
modifiers. Natural Language Semantics 12:259–288.
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INFLECTIONAL SUFFIX PRIMING IN CZECH NOUNS AND VERBS 
Filip Smolík (Institute of Psychology AS CR, Prague, Czech Republic) 

smolik@praha.psu.cas.cz 
 

Two experiments examined if processing of inflectional affixes in Czech words is affected by 
morphological priming, and whether morphological decomposition applies to Czech inflectional 
morphemes in visual word recognition. The focus of interest was the processing of inflectional 
morphemes with ambiguous phonological form, i. e. morphemes that can mark different functions in 
different words. 

Two priming experiments presented pairs of words. Experiment 1 used masked priming with 50 ms 
SOA, experiment 2 non-masked priming with 150 ms SOA. The materials were the same in both 
experiments. Target nouns were nominative singular feminine nouns with potentially ambiguous ending 
a. These nouns were preceded with non-word fillers, feminine nouns with the identical suffix -a, 
masculine nouns with the homophonous suffix -a used to mark genitive singular, or feminine nouns with 
the allomorph -e suffix. Verb targets in second person plural form (suffix -ete) were preceded by other 
verbs marked with the same suffix, or by neuter genitive nouns with homophonous suffix. The main 
hypothesis was that the identical and homophonous suffixes should have the same effects with short 
SOA (Experiment 1), but different effects with longer SOA (Experiment 2). 

The results partially confirmed the observation that morphological decomposition initially ignores the 
affix meaning (cf. Rastle, Davis, & New, 2004). In Experiment 1 (short SOA) with verb targets, 
homophonous suffixes had similar effects as identical suffixes. With noun targets, there was a tendency 
to respond faster after homophonous targets. 

In Experiment 2, (longer SOA) with verb targets, the primes with identical suffix resulted in shorter 
responses than the primes with a homophonous suffix. This was in line with the expectations. The 
pattern of findings with noun targets was more complex. The results confirm that it is possible to prime 
inflectional affixes, but that the mechanisms of morphological analysis may operate differently for 
different types of affixes. 

To the author's knowledge, the present study is the first attempt to examine affix priming in inflectional 
suffixes: most of the previous work dealt with derivational affixes. The results show that inflectional 
suffixes are susceptible to priming, but at the same time suggest that inflectional morphemes are 
processed in a different manner than derivational morphemes. In particular, one interpretation of the 
results is that nominative forms of nouns do not undergo morphological decomposition and thus do not 
lead to priming effects. 

 
 

Rastle, K., Davis, M. H., & New, B. (2004). The broth in my brotherʼs brothel: morphoorthographic segmentation in 
visual word recognition. Psychonomic Bulletin & Review, 11 , 1090–1098. 
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PUN APPRECIATION AND HOMONYM DISAMBIGUATION 
Katharina Spalek (Humboldt-Universität zu Berlin) 

katharina.spalek@staff.hu-berlin.de 
 

Jokes are an interesting object of study because their comprehension requires cognitive abilities, and at 
the same time a good joke will also evoke an affective response. Puns are particularly appealing to the 
linguist, because they are based on homonymous or polysemous words, that is, words with different 
meanings or different shades of meaning, like 'bank'. Not everybody is equally likely to quickly access 
both meanings of an ambiguous word (cf. Bedny, McGill, & Thompson-Schill, 2008). 

I looked into the link between a person's ability to disambiguate a homonym/ polyseme and their 
appreciation of puns. While it is obvious that one cannot 'get' the joke without understanding the 
ambiguous word in both its meanings, it is less clear if the ease with which someone disambiguates 
homonyms will be a predictor of how much they delight in puns. In the past decade, there have been 
several studies on pun comprehension, investigating its neurophysiological (e.g., Coulson & Severens, 
2007) or neuroanatomical (e.g. Goel & Dolan, 2001) correlates, but little is known about why some 
people like puns better than others. 

In the study by Bedny and colleagues (2008), participants carried out semantic relatedness judgements 
on pairs of words. One of these words was ambiguous. The experimental pairs were primed by another 
word pair, including the same ambiguous word. In the prime pairs, the ambiguous word was either 
presented with the same meaning as in the target condition (example 1, a = prime pair, b = target pair) 
or with a different meaning (example 2). 

1 a) chest torso / b) chest lung 

2 a) chest coffin / b) chest lung 

Some people judged 'chest' and 'lung' as semantically unrelated in 2 b). Apparently, having just thought 
of 'chest' as a piece of furniture, blocked access to its meaning as a body part, at least for some people. 

I used the same paradigm, collecting participants' error rates and reaction times for semantic 
relatedness judgments in same-meaning priming conditions and different-meaning priming conditions. 
Participants then heard a list of 50 jokes (25 puns and 25 other jokes) and had to rate their 'funniness'. 
The ambiguous words in the puns were not the ambiguous words tested in the priming study. Hence, I 
related participants' general ability to disambiguate homonyms with their general appreciation of puns. 
Participants' 'funniness' ratings were correlated with the difference scores in error rates (same-meaning 
vs. different-meaning) and in reaction times (same-meaning vs. different meaning). There were no 
significant correlations between participants' errors and their 'funniness' ratings. However, reaction 
times correlated with participants' joke ratings: The longer it took someone to make the correct semantic 
relatedness judgement in incongruent cases like 2) compared to congruent cases like 1), the more this 
person liked puns. While this seems counterintuitive at first, it fits well with models of joke 
comprehension (e.g., Suls, 1972). These models assume two steps to joke comprehension: First, 
surprise is registered, second; a reinterpretation (or frameshift) takes place, giving the joke a novel and 
funny meaning. Note that the reaction times were measured for correct responses. Hence, the slow 
responders did get the other meaning of the homonyms; it just took them a little longer. An extended 
surprise registration seems to increase the delight at its successful resolution. 

 
 

Bedny, M., McGill, M., & Thompson-Schill, S. L. (2008). Semantic adaptation and competition during word 
comprehension. Cerebral Cortex, 18, 2574-2585. 
Coulson, S. & Severens, E. (2007). Hemispheric asymmetry and pun comprehension: When cowboys have sore 
calves. Brain and Language, 100, 172-187. 
Goel, V. & Dolan, R. J. (2001). The functional anatomy of humor: Segregating cognitive and affective 
components. Nature Neuroscience, 4, 237-238. 
Suls, J.M. (1972). A two-stage model for the appreciation of jokes and cartoons: an information processing 
analysis, in: J.H. Goldstein and P.E. McGhee (Eds.), The Psychology of Humor: Theoretical Perspectives and 
Empirical Issues, Academic Press, New York, 1972, pp. 81–100. 
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COLORFUL GREEN IDEAS PRIME FURIOUSLY:  OBJECTS THAT SHARE A 
TYPICAL COLORHAVE OVERLAPPING REPRESENTATIONS 

 

Eiling Yee, Sarah Ahmed and Sharon Thompson-Schill, University of Pennsylvania 
eiling@sas.upenn.edu 

 
 

How are our mental representations of object concepts connected to the things they represent? 
Embodied/sensorimotor-based theories of cognition circumvent the symbol-grounding problem by 
positing that brain regions that are activated when an object is perceived and interacted with are the 
same regions that represent it. This means that objects that share sensorimotor features (e.g., color, 
shape, manipulation) should have overlapping representations. Further, individual differences (e.g., 
based on processing abilities or experience) may influence the degree to which a given feature is 
associated with an object, in turn affecting the degree to which the representations of objects that share 
that feature activate each other. In the context of color, these predictions have yielded conflicting results 
(Joseph 1997; Huettig & Altmann, in press). 
 
In the current study, we use semantic priming to test whether there is overlap in the conceptual 
representations of objects that share a diagnostic color (e.g., green is diagnostic of both cucumbers and 
emeralds). Specifically, we test whether reading an object's name activates representations of similarly 
colored objects. Participants (n=32) made animacy judgments on written target words (e.g., cucumber) 
after being primed with either color-related words (e.g.emerald), or unrelated words (e.g., pendant) that 
were carefully matched (e.g., for frequency, length and LSA semantic similarity). All words were 
presented in black type. Responses were significantly faster (p=.03) and more accurate (p=.02) with 
color-related primes. Participants also completed a standard color Stroop task prior to the priming task. 
Across participants, Stroop interference effects correlated positively with color-priming effects (r=.41, 
p=.02). The relationship between the Stroop and priming tasks could be explained by individual 
differences in the degree to which conceptual color is associated with objects: individual processing 
preferences or experience may influence how strongly associated conceptual color is both with names 
of color words (green) and with names of objects (cucumber). An alternative possibility is that the 
relationship reflects inhibitory processes common to the tasks: the same cognitive mechanism that 
underlies the ability to inhibit the conceptual color associated with the name of a color word (during the 
Stroop task) may also influence the extent to which activation spreads from an objectʼs color to the 
remainder of its representation (during word processing). We consider these possibilities, as well as the 
importance of timecourse and task goals, in order to reconcile our results with those of prior studies that 
have not found color priming. In ongoing work, we also test the possibility that the Stroop task focused 
attention on color for the priming task.  
 
Overall, our results support a fundamental prediction of sensorimotor-based theories of semantic 
memory: that objects sharing perceptual features, like color, have overlapping representations. 
Importantly, the relationship between the priming and Stroop tasks is consistent with a second (seldom 
examined) prediction of sensorimotor theories, that individuals may differ in the degree to which they 
activate particular sensory features during processing. However, more research is needed to clarify the 
exact nature of the relationship between these tasks. 
 
 
 
Huettig, F. & Altmann, G.T.M. (in press). Looking at anything that is green when hearing “frog”: 
How object surface colour and stored object colour knowledge influence language-mediated 
overt attention. Quarterly Journal of Experimental Psychology. 
Joseph, J. (1997). Color Processing in Object Verification. Acta Psychologica, 97, 95-127. 
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ADULTS AND CHILDREN DIFFER IN THEIR RELIANCE ON VISUAL PRESENCE 

IN REFERENCE ASSIGNMENT 
Pirita Pyykkönen (Saarland University) & Juhani Järvikivi (MPI Nijmegen & University 

of Helsinki) 
pirita@coli.uni-sb.de 

 
 
Several  experiments have shown that adults and children differ in their language comprehension. 
Recently, it has been suggested that children have more difficulties or differ from adults in tasks that 
require processes of executive functions such as selecting from available choices or relying on memory 
representations (e.g., Choi & Trueswell, in press). The current study investigated the influence of 
entities that either remain present in the visual environment or disappear during spoken language 
comprehension.   

Two visual world eye-tracking experiments (STAY and AWAY) were carried out with 4-year-old children 
and adults in spoken German. We asked whether (1) visual presence/absence of the referent would 
modulate reference assignment; and (2) whether the presence/absence of the antecedents would affect 
structurally more prominent than less prominent entities in similar fashion? Animated videos depicted a 
location and two animals of same grammatical gender. During the second sentence (SVO/OVS), the 
characters approached each other, participated in a familiar transitive action (e.g., kick), and walked 
away. In STAY experiment both characters remained on the screen; in AWAY experiment one 
character walked away from the screen (counterbalanced: subject/object). Thus, while in STAY both 
characters were present during the ambiguous pronoun (er ʻheʼ), in AWAY one of them was absent. 
Following the last sentence both characters (re)appeared on the screen and participants were asked to 
determine who carried out the action mentioned in the last sentence. Participantsʼ final assignments 
and eye movements were analyzed using binomial and Poisson mixed effects models, respectively. 
The results were as follows (all p <.05):   

STAY. Final assignments showed a subject preference for both adults and children in both SVO and 
OVS, and no effect of order-of-mention. Eye movements revealed that even though children temporarily 
considered the first-mentioned character, a stable subject preference was observed from 600ms after 
the pronoun onset, whereas adults showed only a subject preference from early on.  

AWAY. Final assignments showed that adults preferred the subject to the object antecedents, 
irrespective of their presence/absence. In contrast, visual presence/absence did modulate childrenʼs 
preferences: While subject was preferred independent of whether it was present or absent, objects 
were selected less often when absent than when present. Unlike in STAY experiment, eye movements 
did not show the pattern of final interpretation until very late; instead, more fixations were found to the 
object referent when it was visually present, suggesting that considering this as an antecedent required 
more confirming information from the visual scene. In general, the empty/absent locations attracted 
much less eye movements than the present locations.  

The study showed that visual presence/absence of the referent does modulate childrenʼs, but not 
adultsʼ, resolution of ambiguous pronouns: Children require more visual support for their reference 
assignment than adults. Importantly, the effect of visual absence was stronger for linguistically less 
salient than more salient entities. This suggests that when children are asked to make a choice relying 
on their memory, linguistic and visual information are simultaneously recruited to support each other.
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EXPLORING THE INFLUENCE OF THEMATIC AND CASE MARKING IN 
STRUCTURAL PRIMING:  A BASQUE STUDY 

 

Mikel Santesteban1,2, Martin J. Pickering1, Holly P. Branigan1, and Itziar Laka2   (1The 
University of Edinburgh, 2University of the Basque Country) 

mikel.santesteban@ehu.es  
 

Priming effects have been found between unergative and unaccusative syntactic structures in English 
(Melinger, 2006): unaccusatives primed passives, plausibly due to thematic structure similarity. Kim 
(2006) showed that causer-experiencer passives primed agent-theme passives as strongly as agent-
theme passives. Kim suggested that these unaccusative to passive prime effects were due to syntactic 
structure similarities, not thematic role mapping.Our study investigated whether (a) there is a priming 
effect from intransitive (unergative and unaccusative) to transitive structures in Basque; and (b) case-
marking boosts syntactic priming effects. 
 

Although in nominative/accusative languages such as English, the subjects of unergative and 
unaccusative verbs receive the same nominative case marking, in ergative languages such as Basque, 
unergative and unaccusative subjects receive different cases (morphologically marked ergative [-k] and 
absolutive [-ø], respectively). Crucially, both subject types receive different thematic roles: unergatives = 
agent; unaccusatives = theme. Due to the absence of passive in Basque, we employed a transitive vs. 
intransitive structure alternation which is only found in psychological-verbs (psych-V, see examples). 
We predicted that due to syntactic structure similarities, unaccusatives should prime intransitive-psych-
V structures more than unergatives (and actives). Additionally, if case marking played a role in 
structural priming, larger priming differences were expected between unaccusatives and unergatives in 
Basque than in English. 
 

Basque native speakers were asked to describe pictures representing change of psychological state 
actions. In Experiment 1 (n=16), descriptions were primed with transitive or intransitive-psych-V 
structures containing the same or a different psych-V than the target. We replicated effects of structural 
priming and lexical boost with more intransitive-psych-Vstructures produced after intransitive than 
transitive-psych-V primes, and larger priming effects following verb repetition between prime and target. 
In Experiment 2 (n=24), descriptions were primed with unergative, unaccusative and transitive- or 
intransitive-psych-V structures containing different psych-Vs from the target. We replicated the priming 
effects of Experiment 1, but unaccusatives did not prime intransitive-psych-V structures more than 
unergatives. In Experiment 3, 24 English native speakers replicated Experiment 2's results while 
performing the task in English (active vs. passive alternation).  
 

In sum, we showed evidence of structural priming and lexical boost effects in a new type of syntactic 
alternation: transitive/intransitive use of psychological-verbs in Basque. However, unaccusative or 
unergative structures did not prime the use of intransitive (or transitive) psychological-verb structures. 
Results suggest that thematic/case similarity is not enough to trigger syntactic priming. Another 
possibility is that such null effects are due to the absence of thematic emphasis binding (Bernolet et al., 
2009). While intransitive-psych-V primes involve thematic emphasis binding to absolutive marked 
subjects in contrast to postpositional phrases, the absolutive subjects of unaccusatives are not 
contrasted with any other role and are not emphasized, thus failing to prime intransitive-psych-V 
structures. 
 

Examples: 
Transitive-psych-V:       [Medikua-k]NP-ERGATIVE [pirata-Ø]NP-ABSOLUTIVE [beldurtzen du]V-Tran. Aux.   
                                       The doctor frightens the pirate 
Unergative-V:               [Medikua-k]NP-ERGATIVE [igeri egiten du]V-Trans. Aux. 

        The doctor swims 
Intransitive-psych-V:    [Pirata-Ø] NP-ABSOLUTIVE [medikua-rekin]PP [beldurtzen da]V-Intr. Aux. 
      The pirate is frightened by the doctor 
Unaccusative-V:   [Pirata-Ø] NP-ABSOLUTIVE [abiatzen da]V-Intr. Aux.  
      The pirate departs 
 
Bernolet, S., Hartsuiker, R. J., & Pickering, M. J. (2009). Persistence of emphasis in language production: A 
cross-linguistic approach. Cognition, 112, 300-317. 
Kim, C. S. (2006). Structural Priming and Non-surface Representations. Unpublished Master thesis, UCLA. 
Melinger, A. (2006). The influence of thematic role assignment on structural priming. Poster presented at the 19th 
annual CUNY conference on Human Sentence Processing, New York, NY.
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ON THE PROCESSING OF FAMILIAR PHRASES:  EVIDENCE FROM 
ELECTROPHYSIOLOGY 

Anna Siyanova*†, Kathy Conklin*, Walter van Heuven*, and Edith Kaan** (*University of 
Nottingham, †University of Modena and Reggio Emilia, **University of Florida)  

anna.siyanova@unimore.it 
 

Previous research suggests that frequent multi-word sequences, both compositional and non-
compositional, may be represented in the mental lexicon along with morphemes and words (Arnon & 
Snider, 2010; Bannard & Matthews, 2007). Such studies provide evidence for a processing advantage 
for frequent versus infrequent phrases in adults and child first language learners. While such 
behavioural research is undoubtedly informative, it tells us little about the mechanisms involved in 
phrasal processing above and beyond the speed of processing.  
 

In a series of ERP experiments, we investigate neural correlates underling the processing of familiar 
phrases. Because the phrases in question are familiar, and hence highly predictable, two ERP 
components may be implicated in their processing: the P300 and the N400. The P300 has been found 
in highly constraining contexts, where lexical search may not be required, such as The opposite of black 
is white (Roehm et al., 2007). The N400 component is known to be modulated by frequency, general 
sentence predictability, and semantic integration. 
 

In Experiment 1a, participants read frequent binomials (knife and fork), infrequent but strongly 
associated phrases (spoon and fork), and semantic violations (theme and fork). In Experiment 1b, 
participants read the same stimuli without “and” (knife-fork/spoon-fork/theme-fork). Experiment 2 
investigated the processing of frequent binomials, infrequent reversed forms, and semantic violations in 
a context (He put his knife and fork/fork and knife/knife and gulf on the cloth and stared at the waiter).  
 

The N400 was observed for semantic violations across all experiments. Further, binomials elicited 
smaller N400s in Experiment 1a, suggesting a reduced processing load and easier semantic 
integration. This is in line with idiom research (Laurent et al., 2006; Strandburg et al., 1993; Vespignani 
et al., 2009). In addition, binomials elicited the P300 both in (Experiment 2) and out (Experiment 1a) of 
context. We attribute this finding to the phenomenon of “template matching”, wherein the target 
sequence activates a template that matches the upcoming information (Kok, 2001; Vespignani et al., 
2009). Crucially, in Experiment 1b, where items were presented without the conjunction “and”, no 
differences were observed between binomials (knife-fork) and associates (spoon-fork). This finding 
strongly implies that what drives the difference between binomials and associates in Experiment 1a is 
the phrasal status of binomials, which is why this difference disappears in Experiment 1b, where word 
sequences are no longer presented in their phrasal, and hence uniquely identifiable and highly 
predictable, form.  
 

The above findings suggest that different neural correlates underlie the processing of familiar and novel 
language, as evidenced by increased P300s and reduced N400s for the former. Our findings are in line 
with the view, according to which frequent multi-word sequences are characterized by a reduced 
processing load. As such, they provide further evidence in support of the lexicon that extends beyond 
the arbitrary forms, such as morphemes, words, and idioms. Finally, our findings shed light on the 
nature of the P300 component; specifically, its engagement in the processing of linguistic stimuli 
characterized by high cloze probability. 

 
Arnon, I., & Snider, N. (2010). More than words: frequency effects for multi-word phrases. Journal of Memory and 
Language, 62, 67-82. 
Bannard, C., & Matthews, D. (2008). Stored word sequences in language learning: the effect of familiarity on 
children's repetition of four-word combinations. Psychological Science, 19, 241-248. 
Kok, A. (2001). On the utility of P300 amplitude as a measure of processing capacity. Psychophysiology, 38, 557-
577. 
Laurent, J., Denhières, G., Passerieux, C., Iakimovac, G., & Hardy-Baylé, M. (2006). On understanding idiomatic 
language. Brain Research, 1068, 151-160. 
Roehm, D., Bornkessel-Schlesewsky, I., Rösler, F., & Schlesewsky, M. (2007). To predict or not to predict: 
Influences of task and strategy on the processing of semantic relations. Journal of Cognitive Neuroscience, 19, 
1259-1274. 
Strandburg, R., Marsh, J., Brown, W., Asarnow, R., Guthrie, D., & Higa, J. (1993). Event-related potentials in high-
functioning adult autistics. Neuropsychologia, 31, 413-434. 
Vespignani, F., Canal, P., Molinaro, N., Fonda, S., & Cacciari, C. (2010). Predictive mechanisms in idiom 
comprehension. Journal of Cognitive Neuroscience, 22 (8), 1682-1700.
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PROCESSING VERB-PHRASE ELLIPSIS IN CHINESE:  EVIDENCE AGAINST 

SYNTACTIC RECONSTRUCTION 
 

Zhenguang Cai, Martin Pickering and Patrick Sturt (Department of Psychology, University of 
Edinburgh) 
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Theories differ concerning how people interpret a verb-phrase (VP) ellipsis (e.g., The girl gave the 
teacher a drawing. The boy did too.). According to the syntactic account, the syntactic structure of the 
antecedent must be consulted before semantic interpretation is possible (e.g., e.g., Lappin & McCord, 
1990), while according to the semantic account, the processor consults semantic representation or the 
discourse model (e.g., Hardt, 1993). This study tests the syntactic account and asks whether syntactic 
information of the antecedent is available at the ellipsis site. 
 
Some empirical studies suggest the use of antecedent syntactic structure at the ellipsis site (Arregui et 
al., 2006; Garnham, 1987; Murphy, 1985), while others suggest the use of semantic representations 
(Mauner et al., 1995; Martin & McElree, 2008). One reason for these conflicting findings is that the 
paradigms used (e.g., self-paced reading and eye tracking) are sensitive to both syntactic and semantic 
information. 
 
We thus propose to investigate ellipsis processing using structural priming, a phenomenon which has 
been shown to tap into syntactic rather than semantic representations (Bock, 1989; Bock & Loebell, 
1990). We used Mandarin ellipsis (1a,d), full-form (1b,e) or baseline (1c,f), with the antecedent being a 
DO or PO sentence (Table 1 presents English translations of these sentences). Participants listened to 
one of these sentences and then describe a target picture which described a dative event (e.g., cowboy 
lending burglar a banana). If syntactic structure is used at the ellipsis, ellipsis and full-form (2 DO/PO 
primes) should prime equally and to a better degree than baseline (1 DO/PO prime); if there is no 
syntactic structure at the ellipsis site, ellipsis and baseline should behave similarly and prime to a lesser 
degree than full-form. 
 
We examined the priming effect (the probability of target responses following the syntactic structure 
[DO or PO] in the prime sentence) under the three sentence types (ellipsis, full-form and baseline). LME 
analyses (with 54 ppts and 36 items) show a main effect of sentence type (��(2) = 6.3205, p < .05): 
ellipsis (priming effect = .53) primed to the same extent as baseline (priming effect = .57) and to a 
lesser extent than full-form (priming effect = .60), but there was no difference between baseline and full-
form. When DO primes were considered alone (as PO primes induced a ceiling effect), sentence type 
also has a main effect (��(2) = 14.569, p < .001): ellipsis (priming effect = .17) and baseline (priming 
effect = .20) primed similarly and both to a less degree than full-form (priming effect = .27). The study 
provides clear and novel evidence that no syntactic structure is reconstructed at the ellipsis site and 
implies that syntax is not the only means whereby anaphoric expressions such as pronouns and ellipsis 
in general are interpreted.   
 
Table 1: Examples of experimental sentences 
 
  DO (double-object dative) antecedent 
   The waitress wanted to lend the sailor the gun. Being afraid of getting into trouble, … 

1a. Ellipsis  the chef did not want to.                            
1b. Full-form  the chef did not want to lend the sailor the gun. 
1c. Baseline  the chef did not say anything. 
  PO (prepositional object dative) antecedent 
  The waitress wanted to lend the gun to the sailor. Being afraid of getting into trouble, … 

1d. Ellipsis  the chef did not want to. 
1e. Full-form  the chef did not want to lend the gun to the sailor. 
1f. Baseline  the chef did not say anything. 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Most sentence processing accounts postulate that comprehenders converge on a single syntactic 
analysis for a sentence on a word-by-word basis (Marslen-Wilson, 1975; Frazier & Rayner, 1982; 
MacDonald et al., 1994).  The good enough parsing approach differs from most accounts in that it 
postulates that comprehenders sometimes forego syntactic structure representations (Ferreira, 2003).  
This account explains why experimental subjects favor lexical-thematic information over syntactic 
information, and so interpret passive sentences such as the mouse was eaten by the cheese as 
meaning The mouse ate the cheese.  Underspecified syntactic structure also explains why 
comprehenders misinterpret unambiguous reduced relatives, such as The coach smiled at the player 
tossed the frisbee (Tabor & Hutchins, 2004).  The player is unambiguously the object of the preceding 
verb, but comprehenders interpret the sentence with the player being the agent of the tossing action. 
 
The good enough parsing account has also been applied to the processing of relative clause 
attachment ambiguities, such as those in (1):  The daughter of the queen who injured herself attended 
the party.  Such sentences are read more quickly than sentences that are disambiguated via 
stereotypical gender on reflexive pronouns, such as (2) and (3)  (Traxler et al., 1998): (2)  The son 
of the queen who injured herself attended the party.  (3)  The daughter of the kind who injured herself 
attended the party. 
According to the good-enough parsing account, the advantage for globally ambiguous sentences occurs 
because "readers of ambiguous sentences save time by strategically underspecifying interpretations of 
ambiguous attachments" (Swets et al., 2008, p. 201).  To support this conclusion, Swets and colleagues 
manipulated the kinds of questions that subjects answered after they read sentences like (1) - (3).  
Reading times differed depending on the kinds of comprehension questions that followed the test 
sentences.  Superficial questions led to an ambiguity advantage, but questions that probed the contents 
of the relative clause were associated with reduced differences between the three sentence types.  
  
Three eye-tracking experiments further investigated this account.  According to Swets and colleagues' 
(2008) strategic processing account, ambiguous attachments are resolved only when comprehension 
questions probe the content of the relative clause.  To see whether this was the case, we constructed 
sentences where both attachments led to implausible interpretations, as in 4.  We contrasted readers' 
response to such sentences with their response to sentences where only one attachment led to an 
implausible interpretation, such as (5): 
 
 (4)  The brother of the mayor that was populated with young people phoned.  (Implausible) 
 (5)  The brother of the mayor that was popular with young people phoned.  (Plausible) 
 
In the first experiment, participants made plausibility judgments.  In the second experiment, they 
answered generic comprehension questions that did not probe the contents of the relative clause.  If 
readers underspecified syntax, then they should not detect the plausibility difference between (4) and 
(5).  However, readers processed sentences such as (4) slower than sentences such as (5) in both 
experiments shortly after encountering the critical word (populated/popular).  To control for possible 
intralexical association effects -- brother and mayor may be associated with popular more often than 
populated -- we ran a third eye-tracking experiment using sentences such as (6) and (7), in which 
intralexical association was controlled across conditions: 
 
 (6)  The owner of the restaurant that the critic sneezed attended the party. (Implausible) 
 (7)  The owner of the restaurant that the critic phoned attended the party.  (Plausible) 
 
Readers processed sentences such as (6) slower than (7) at and following the critical verb 
(sneezed/phoned), indicating that they attempted to attach the relative clause.  The results of the three 
eye-tracking experiments show that readers routinely notice when such sentences are globally 
implausible, that their response does not depend on intralexical associations between individual words 
in the NP-of-NP complex and words in the relative clause, and that their responses to relative clause 
attachment ambiguities are similar regardless of the type of secondary task.
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Does the sensorimotor system contribute to language comprehension?  According to theories of 
embodied cognition, the meanings of action words are constituted in part by activity in brain areas 
involved in perceiving and performing actions.  While fMRI studies have demonstrated activation of 
sensorimotor cortex during action language understanding, it has remained unclear whether this 
activation is functionally relevant for comprehension, or only a by-product of meaning construction 
(Mahon & Caramazza, 2008).   

Here we used repetitive transcranial magnetic stimulation (rTMS) to investigate a causal relationship 
between activity in premotor cortex and action language processing.  We applied theta-burst rTMS over 
the hand area of left premotor cortex in one experimental session and over right premotor hand area in 
another session.  Theta-burst rTMS modulates excitability of the stimulated region up to an hour after 
application, allowing for measurement of behaviour such as reaction times.  After stimulation, 12 
healthy right-handed participants performed lexical decisions on verbs naming manual actions that 
people typically perform with their dominant hand (e.g., to throw, to write) and on non-manual verbs 
(e.g., to wander, to earn).   

In right-handers, manual action verbs preferentially activate the premotor hand area in the left 
hemisphere, which mainly controls actions performed by the right hand (Willems, Hagoort, & 
Casasanto, 2010).  Therefore, we predicted that (a.) rTMS applied over hand areas would modulate 
reaction times more strongly for manual action verbs than for non-manual verbs, and that (b.) the 
strength of this effect would depend on whether rTMS was applied over the left or right premotor cortex.   

Results showed the predicted HEMISPHERE x VERB interaction (F(1,11)=6.18, p=0.03).  Responses to 
manual verbs were faster after stimulation of left premotor cortex than after stimulation of the right 
premotor cortex (t(11)=2.13, p=0.03).  This effect was not observed for the non-manual verbs (t<1).  
Response times for the pseudowords showed no main effects or interactions, attesting to the specificity 
of the observed effects for action verbs.  

This rTMS study provides a more direct test of the motor systemʼs contributions to language 
understanding than previous single-pulse TMS studies, which have used motor evoked potentials in 
limbs as a dependent measure (Papeo, et al., 2009).  Muscle contractions in the limbs are most easily 
interpreted as effects of language comprehension, not as constituents of language processing, per se.  
Lexical decision is a classic index of semantic processing; not a TMS-induced response in hand or foot 
muscles that occurs downstream of language processing. 

These results corroborate fMRI data showing that left premotor cortex is activated preferentially when 
right-handers read verbs for actions they perform with their dominant hand.  Beyond showing a brain-
behaviour correlation, the present data show that changing premotor activity causes a corresponding 
change in action language processing.  These data challenge the skeptical view that premotor activity 
cued by action words is an epiphenomenon or a downstream consequence of lexical processing, and 
suggest a functional role for premotor cortex in action language understanding.  

 
 

Mahon, B. Z., & Caramazza, A. (2008). A critical look at the embodied cognition hypothesis and a new proposal for 
grounding conceptual content. J Physiol Paris, 102(1-3), 59-70. 
Papeo, L., Vallesi, A., Isaja, A., Rumiati, R.I., 2009. Effects of TMS on different stages of motor and non-motor verb 
processing in the primary motor cortex. PLoS ONE. 4, e4508. 
Willems, R.M., Hagoort, P., Casasanto, D., 2010. Body-specific representations of action verbs: Neural evidence 
from right- and left-handers. Psychological Science. 21, 67-74. 
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There is a debate on whether argument retention and argument–verb integration exploit information about 
the order of arguments stored in working memory (WM) [2] or can be captured solely by inherent 
properties of WM such as decay, interference and association [7]. We present evidence on the 
independence of order tracking and WM from a behavioral (self-paced reading and rating) and an event-
related brain-potentials (ERP) study (acoustic, on-line sentence processing), fully crossing the factors 
argument order and argument–verb distance: 
 
(1) Subject-first, short argument–verb distance 

Nach einer Saison in der Bundesliga hat der Trainer den Stürmer gewürdigt… 
(2) Subject-first, long argument–verb distance 

Der Trainer hat nach einer Saison in der Bundesliga den Stürmer gewürdigt… 
(3) Object-first, short argument–verb distance 

Nach einer Saison in der Bundesliga hat den Stürmer der Trainer gewürdigt… 
(4) Object-first, long argument–verb distance 

Den Stürmer hat nach einer Saison in der Bundesliga der Trainer gewürdigt… 
(ʻAfter a season in the German Soccer League, the coach honored the center forward…ʼ) 
  

Reading times show an order-sensitive antilocality effect, both during argument retention and at 
argument–verb integration, with faster reading times at long argument–verb distances being present only 
for object-first sentences, but not for subject-first sentences. Converging on this, object-first sentences 
were rated higher for long argument–verb distances, while subject-first sentences were rated lower for 
long argument–verb distances,as unpredicted by conditional frequency-based [4] approaches. 
 

Results from the ERP study show independent effects of the experimental factors during argument 
retention and at argument–verb integration. During retention, three distinct sustained negativities were 
observed: (i) a sustained left anterior negativity for object-first– compared to subject-first sentences 
(independent of argument–verb distance, reflecting order tracking [1]), (ii) an additional sustained left 
frontal negativity for short argument–verb distances (independent of argument order, possibly reflecting 
involvement of syntactic WM [3]) and (iii) a sustained posterior negativity for long argument–verb 
distances (independent of argument order, possibly reflecting involvement of phonological WM [8]). At 
integration, independent effects of the experimental factors were observed on an early positivity (P345), 
while a late (P600) positivity reflected an interaction of the two factors [6]—as converging on the 
behavioral data. 
 

Our ERP findings tie the neural distinction between order tracking and WM [5] specifically to argument 
retention and argument–verb integration. The order-sensitive antilocality effect from the behavioral study 
suggests that these two neural subsystems are dynamically tapped by argument retention and argument–
verb integration. 
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Levy, R. (2008). Cognition, 106, 1126—1177. 
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Nakatani, K., & Gibson, E. (2010). Cognitive Science, 34(1), 94—112. 
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Two Maze experiments (cf. Forster, Guerrera, & Elliot, 2009) were conducted in German to test 
hypotheses concerning processing costs associated with sentence-final verbs. Locality (Gibson, 1998) 
predicts that integration costs increase with the number of constituents, whereas Anti-Locality 
(Konieczny & Döring, 2003; Nakatani & Gibson, 2008) hypothesizes that prediction costs decrease. 
Experiment 1 replicated the eye-tracking study reported by Konieczny & Döring (2003) using the Maze 
paradigm. Critical clauses were embedded (cf. 1). Clause-final verbs alternated between single and 
double object use. In single object clauses, a genitive modifying the subject occupied the position held 
by the dative in double object sentences. A prepositional phrase intervened between the accusative 
object and the verb. This PP modified either the preceding object (e.g., aus Plastik) or the verbal phrase 
(e.g., aus Freude). 
 
(1) dass der Freund dem/des Kunden das Auto aus Plastik/aus Freude verkaufte, ...  
 that the friend the.DAT/GEN client the.ACC car (made) of plastic/ for fun sold 
 'that the friend sold the client the car made of plastic/for fun, ...' (DAT) 
 'that the friend of the client sold the car made of plastic/for fun, ...' (GEN) 
 
In the Maze technique, sentences are presented word by word, and each word is paired with an illegal 
competitor. Participants have to decide which of the two words makes a feasible continuation of the 
current sentence. In our experiments, they had to decide between a legal word continuation and an 
illegal pseudoword continuation. 
 
Decision times on the verb varied as a function of the case of the second noun phrase: Decision times 
were longer in the genitive conditions as compared to the dative conditions, as predicted by Anti-
Locality. Moreover, the type of the PP had an effect (significant in the analysis by subjects): the 
modification of the NP resulted in longer decision times than the modification of the VP, indicating that 
adjuncts have a predictive potential as well. 
 
In Experiment 2, single and double object main clauses with the subcategorizing verb in final position 
were presented (cf. 2). The case of the single/first object was manipulated (dative vs. accusative). 
Verbs varied between conditions but were matched for length and lexical frequency. Structural 
frequencies reveal in interaction of object number and case. 
 
(2) Der Stürmer wird dem/den Sportreporter [den/dem Schiedsrichter] drohen/treffen/nennen. 
 the striker will the.DAT/ACC sports reporter [the.ACC/DAT referee] menace/meet/refer to 
 'The striker will menace/meet the sports reporter.' 
 'The striker will refer the sports reporter to the referee/the referee to the sports reporter.' 
 
We found an effect of case on the determiner of the second object indicating longer decision times in 
the accusative-before-dative condition. This word order preference is predicted by all accounts. On the 
sentence-final verb, an effect of object number reflected longer decision times in the single object as 
compared to the double object structures as hypothesized by Anti-Locality. This effect does not mirror 
structural frequencies. 
 
Taken together, Experiments 1 and 2 speak against Locality and support Anti-Locality. Finally, the 
maze technique qualifies as an apt means to investigate predictive sentence processing. 

 
 

Forster, K. I., Guerrera, C., & Elliot, L. (2009). The maze task: Measuring forced incremental sentence processing 
time. Behavior Research Methods, 41, 163-171. 
Gibson, E. (1998). Linguistic complexity: Locality of syntactic dependencies. Cognition, 68, 1-76. 
Konieczny, L. & Döring, P. (2003). Anticipation of clause-final heads. Evidence from eye-tracking and SRNs. In P. 
P. Slezak (Ed.), Proceedings of the 4th International Conference on Cognitive Science, July 13-17, 2003, University 
of New South Wales, Sydney, Australia (pp. 330-335). 
Nakatani, K. & Gibson, E. (2008). Distinguishing theories of syntactic expectation cost in sentence comprehension: 
Evidence from Japanese. Linguistics, 46, 63-87.
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The Maxim of Quantity states that speakers should not include more information than is necessary for 
an object to be identified [1]. Several studies, however, have shown that speakers will often include 
unnecessary modifiers when producing referential expressions [2]. There is currently a great deal of 
debate concerning the comprehension of referential expressions with unnecessary modifiers, called 
over-descriptions. Some argue that over-descriptions are detrimental to comprehension [3], and others 
suggest they are beneficial [4]. In this study, we used an attentional-cuing paradigm to examine the 
processing costs associated with over-descriptions. 

Fourteen participants were presented with two side-by-side objects on a computer screen. Objects were 
either of the same type (two squares) or different (a square and a circle). After two seconds, a fixation 
cross appeared in the center. Participants were required to fixate the cross. Following an interval of 
500ms, participants heard an utterance that referred to one of the objects (e.g. “look to the large 
square”). Participants made a left or right button press corresponding to the side of the display the 
target was on. RTs and ERPs were the dependent variables, and were time locked to adjective onset. 
The design was 2×2 (modifier type × display type). Modifier type was either size or color, and display 
type was contrast present (two objects of the same type) or contrast absent (two different objects). For 
size-contrasting trials, both objects were the same color, and for color-contrasting trials, objects were 
the same size. 

For RTs, both main effects were significant. RTs for over-described instructions (contrast-absent 
displays) were slower than for contrast-present displays, and color modifiers were responded to faster 
than size modifiers. The significant interaction was driven by larger differences with size modifiers 
(156ms) compared to color modifiers (86ms). ERP results revealed a centro-parietal negativity that 
emerged somewhat earlier for color (~270ms) than it did for size (~400ms). Modifier type and display 
type produced a significant interaction in the 270-420ms time window. This interaction was primarily 
driven by differences with the color modifiers, in which the color over-described condition was more 
negative. From 450-570ms, there was only a main effect of display type, and again, the over-described 
(or contrast-absent) conditions were more negative. 

Based on these results, we conclude that subjects generate expectations about linguistic input because 
with both contrast-absent (over-described) and contrast-present displays, the target is uniquely 
identifiable at the modifier. When the display does not necessitate a modifier, participants expect an 
unmodified NP, and when this expectation is violated with an over-description, it results in a slowdown 
in RT. ERP results indicate that referential processing with size modifiers is somewhat slower than with 
color modifiers. However, both showed similar scalp distributions, and the timing of the negativity is 
similar to the N400.The N400 is most often associated with semantic-integration difficulty [5]. More 
specifically, the N400 is elicited when the comprehension system either detects an error or encounters 
something unexpected when integrating a word with the previous context. Based on these data, we 
conclude that over-descriptions violate expectations and impair comprehension. 
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Children acquiring their native language produce many utterances with missing subjects, closed-class 
items and inflection. Utterances of the latter type (e.g. He go home) have become known as Optional 
Infinitive (OI) errors. Explanations for such utterances include performance limitations coupled with an 
adult-like (innate) grammar, partially deficient (innate) grammar, and input-driven learning. This paper 
focuses on subject omission and the associated Verb-Phrase length effect (the finding that verb-
phrases in utterances with a subject tend to be shorter than in utterances without subjects), and the 
association between subject omission and finiteness (less subject omission in finite utterances 
compared to non-finite utterances).   

The VP-length effect has been explained in terms of performance limitations: long VPs tax childrenʼs 
limited cognitive resources more than short ones, leading to higher levels of subject omission (Bloom, 
1990).  

The association between subject omission and finiteness has been explained in the context of the 
Optional Infinitive Theory (Wexler, 1994; 1998). According to Wexler, childrenʼs grammar is deficient 
only to the extent that it allows uninflected utterances. Wexler proposes a two-stage theory; topic-drop 
results in subject omission in both finite and non-finite utterances. Subject omission in non-finite 
utterances reflects either topic-drop or the fact that non-finite forms license subject omission.  

The combined set of findings, however, is problematic for the two theories: a performance limitations 
account canʼt explain higher levels of subject provision in finite utterances (which carry a higher 
processing load), while Wexlerʼs account (which rules out performance limitations) cannot account for 
the increased VP-length in subjectless utterances. 

This paper shows that input-driven learning can explain both findings without assuming access to 
abstract syntactic knowledge. It reports simulations with MOSAIC (Freudenthal et al., 2007), a 
computational model that has already been shown to simulate the quantitative cross-linguistic 
patterning of OI-errors. MOSAIC is a simple distributional analyser that combines a strong utterance-
final bias with a smaller utterance-initial bias.  

MOSAIC simulates the VP-length effect because it is not sensitive to the grammatical class of the items 
it learns. There is thus no reason to assume differing average length for utterances with and without 
subjects, and VPs in subjectless utterances must therefore be longer than in utterances with a subject.  

MOSAIC simulates the relation between subject omission and finiteness, because MOSAIC produces 
OI-errors as compound finites (auxiliary/modal plus infinitive constructions) with missing modals or 
auxiliaries (e.g. He (can) go). During learning, OI-errors with subjects quickly get absorbed into 
compound finites and (in line with the analysis of Wexler who views OIs as finite utterances with 
missing inflection) get dropped from the analysis, whereas finite forms with subjects (He goes) continue 
to get counted. Thus, both phenomena which have been difficult to reconcile from a generativist point of 
view follow naturally from a view of language acquisition as input-driven learning and OI errors as 
incomplete compound utterances rather than finite utterances with missing inflection. 
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Wexler, K. (1994). Optional infinitives, head movement and the economy of derivation in child grammar. In N. 
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Recent research suggests that the control mechanisms recruited in sentence processing are similar to 
those in attention and perception (Ye & Zhou, 2009; Herten, et al., 2006). More specifically, the 
executive functions that regulate competing representations in memory and motor tasks (conflict 
monitoring / conflict resolution) are assumed to be similarly engaged during successful language 
processing (Kuperberg, 2007; Novick et al, 2005). It has been proposed that the anterior cingulate 
cortex (ACC) is one of the key nodes responsible for error detection, conflict monitoring, and successful 
task performance. Moreover, this ACC activity has been found to be reflected in frontal-midline theta 
synchronization (4-7Hz) (Luu, et al., 2004). Executive control mechanisms become specifically 
important in situations where linguistic conflicts arise and the parser has to select between competing 
sentential interpretations. These situations are usually described as local misinterpretations or garden-
paths, and behaviorally lead to longer reading times (Rayner, et al., 2004).  

 

(1) The nurse examined by the doctor was not on duty. 

(2) The nurse that was examined by the doctor was not on duty. 

 

To investigate to what degree the regulating mechanisms of executive control in sentence processing 
are similar to those in attention and perception, we conducted an EEG experiment comparing spoken 
sentences containing reduced-relative clauses (1) (which elicit a garden-path effect at “by”) to an 
unambiguous control condition (2). Care was taken to ensure that the two conditions were 
phonologically and prosodically identical without sounding unnatural.  

A wavelet-based time-frequency analysis was conducted (time-locked with “by”), which was optimized 
for five different frequency bands (delta, theta, alpha, beta, gamma; 1-80Hz). We hypothesized that if 
linguistic conflicts trigger conflict control mechanisms, this should result in increased frontal-midline 
theta activity for the garden-path condition compared to the unambiguous control. Nonparametric 
permutation tests identified clusters of activation in time, frequency, and sensor space. They revealed a 
significant cluster of theta-band power increase at frontal-midline electrodes (4-7Hz, 200ms-580ms 
post-“by”; p< 0.05) which was preceded by a very early and short-lived decrease of beta-activity at 
frontal-midline electrodes (16-26Hz, 50ms-180ms post-“by”; p<0.05) for (1) as opposed to (2).  Dipole-
based source analyses relate the increased frontal-midline theta activity to the anterior cingulate cortex 
(ACC). 

In conclusion, our results support the view that executive control is a general mechanism that not only 
regulates attention and perception, but also extends to resolve competing sentential interpretations in 
language processing. Consistent with the existing literature, these processes are reflected in increased 
frontal-midline theta activity and appear to be mediated by the ACC. 
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Conflict Monitoring in Sentence Perception. Journal of Cognitive Neuroscience, 1181-1197. 
Kuperberg, G. (2007). Neural mechanisms of language comprehension: Challenges to syntax. Brain Research, 
1146, 23-49. 
Luu, P., Tucker, D. M., & Makeig, S. (2004). Frontal midline theta and the error-related negativity: 
neurophysiological mechanisms of action regulation. Clinical Neurophysiology : official journal of the International 
Federation of Clinical Neurophysiology, 115(8), 1821-35.  
Novick, J. M., Trueswell, J. C., & Thompson-Schill, S. L. (2005). Cognitive control and parsing: Reexamining the 
role of Broca's area in sentence comprehension. Cognitive, Affective, & Behavioral Neuroscience, 5(3), 263-281. 
Rayner, K., Warren, T., Juhasz, B. J., & Liversedge, S. P. (2004). The effect of plausibility on eye movements in 
reading. Journal of experimental psychology. Learning, memory, and cognition, 30(6), 1290-301.  
Ye, Z., & Zhou, X. (2009). Executive control in language processing. Neuroscience and biobehavioral reviews, 
33(8), 1168-77. 
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INTERFERENCE AND THE ROLE OF ANIMACY IN SPOKEN SENTENCE 
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Given a sentence like The cat that bumped the bear will hug the cow deciding who hugged the cow is 
difficult for children, whereas knowing that the cat bumped the bear is less error prone (Weighall & 
Altmann, in press). This difficulty may arise because the main clause is interrupted by the subordinate 
clause of the sentence which increases processing complexity (i.e. through working memory costs). 
Two contrasting explanations have further specified the locus of sentence complexity effects in adults.  
The integration cost account (Gibson, 1998) suggests that the number of unique discourse referents 
mentioned in an interruption determines processing difficulty; whereas the properties of each referent 
(e.g., animacy, frequency) do not further contribute. In contrast, the similarity-based interference 
account (Gordon, Hendrick & Johnson, 2001) suggests that the confusability of referents mediates 
sentence complexity.   Two auditory comprehension experiments extended the investigation of these 
issues to eighty-seven 6- to 8- year-old children who, given their limited cognitive capacity, may be 
more susceptible to memory interference than adults. 
 

Experiment 1 manipulated whether the object of the main clause was animate (Expt 1a) or inanimate 
(Expt 1b) and included non-relative structures in order to establish whether the disruption generalizes to 
other constructions.  Equal disruption for Subject-relatives (RC) and Prepositional Phrase (PP) 
sentences was revealed (see table 1).  Furthermore, performance on both RC and PP sentences was 
improved significantly by the inclusion of an inanimate object.  Performance for the adjectival comment 
(ADJ) condition was good suggesting that reducing the number of discourse entities also reduces 
complexity.  

 
Sentence Type Experiment 1a (N=30)  Experiment 1b (N=30)  

RC that bumped the bear 27 that bumped the fence 59 

PP next to the bear 28 next to the fence 53 

ADJ with the striped tail 67 with the striped tail 58 

Table 1: Percentage of correct comprehension responses in each condition 

The improvement for the ADJ sentences is consistent with the integration cost account. It is less clear 
that this model extends to the findings of experiment 1b, given the claim that the properties of a given 
entity make only a limited contribution to processing cost. However, these results are compatible with 
the similarity-based interference account (Gordon et al., 2001). Reducing the number of animates 
reduced confusability by changing the semantic category, in much the same way that indexical 
expressions or proper names reduce complexity in experiments with adults (Gordon et al., 2001).  
Experiment 2 (N=30) further explored this; the original RC structures were directly compared with 
sentences including semantically distinct animate RC objects (e.g., knight vs. bear) maintaining the 
number of animate referents whilst reducing semantic similarity.  However, performance in both 
conditions was equivalent (27% and 30% correct, respectively).   In conclusion, although reducing the 
number of animate referents improved processing of the interrupted main clause, (consistent with the 
similarity-based interference account) increasing semantic distinctiveness of animate referents alone 
did not.  Thus, animacy may be a more salient cue to meaning than other semantic properties. 
 

Gibson, E. (1998). Linguistic complexity: locality of syntactic dependencies. Cognition, 68, 1-76.Gordon, P.C., 
Hendrick, R., & Johnson, M. (2001). Memory interference during language processing. Journal of Experimental 
Psychology: Learning, Memory and Cognition, 27, 1411-1423.      
Weighall, A. & Altmann, G.T.M. (in press). The role of working memory and contextual constraints in childrenʼs 
processing of relative clauses. Journal of Child Language.                                                              
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There is increasing evidence that speakers of verb-final languages construct rich syntactic 
representations without using information from the verb [1-4]. Does this reflect a language-specific 
adaptation to the demands of verb-finality, or a more general predictive parsing mechanism? Contrary 
to previous findings [5], we show that English speakers also construct the dependency between a filler 
and an object gap without consulting subcategorisation information available at the verb, consistent with 
a parsing strategy that postulates the object gap based on pre-verbal information. 

The critical question investigated in our experiments is whether active gap creation [1,6,7] is 
conditioned by verb transitivity information. If the parser posits a gap only after confirming that the verb 
can integrate the filler as its object, then no evidence for gap creation attempts should be observed 
when the verb is intransitive. However, if the parser actively posits an object gap before encountering 
the verb, evidence for gap creation should be observed for transitive and intransitive verbs alike. 

Experiment 1 (self-paced reading) used sentences in which transitive and intransitive verbs (e.g., 
wrote/chatted) followed a displaced noun. In configurations like (1a/b) processing difficulty is expected 
at transitive verbs due to the implausibility of the verb-object composition (?wrote-the-city) [6]. For 
intransitive verbs, such implausible meaning composition is impossible (*chatted-the-city); thus, a 
slowdown in the intransitive case would rather suggest a violation of an expectation that the gap would 
be licensed by the verb. As a baseline, we embedded the critical verb inside a relative clause (1c/d), a 
syntactic ʻislandʼ where signatures of active gap creation such as plausibility mismatch are known to 
disappear [6,7].  

1a/1b. The city that the author wrote/chatted regularly about … 

1c/1d. The city that the author [who wrote/chatted regularly] saw … 

The verb region revealed no significant reading time differences across conditions [Fs<1], but at the 
following adverb we observed a reading time slow-down in both (1a/b) compared to (1c/d) 
[F1(1,31)=16.90,p<.0005, F2(1,25)=14.79, p<.005], with no other main effects or interactions [Fs<1]. 
This suggests that object gap creation occurs without consulting verb subcategorisation information. 

Our conclusion differs from [5], perhaps due to more closely matched sentence structures in the current 
experiment. To rule out differences in verbs or recording measures as the source of the discrepancy, 
Experiment 2 monitored eye-movements in sentences like (1a-d) and used the same unaccusative 
verbs as [5]. This time, the filler was a plausible object for the transitive verb (e.g., planned-the-party), 
such that we expected a pair-wise contrast only between the intransitive conditions (e.g., *arrived-the-
party). First fixation durations on the verb were slower in the intransitive/non-island condition (1b) than 
in the intransitive/island condition (1d) [t1(1,37)=2.31,p<.05, t2(1,23)=2.58,p<.05], with no differences 
between transitive conditions [ts<1]. 

We show that even in an V-O language the parser (hyper-)actively postulates an object gap without first 
consulting the verbʼs syntactic requirements. An attractive explanation for this behavior is that 
dependency completion in English is driven by the same mechanisms used in verb-final languages, 
namely, information from pre-verbal NPs is sufficient to trigger gap creation inside the verb phrase. 
 

 

Aoshima et al. (2004). Processing filler-gap dependencies in a head-final language. JML, 51, 23-54.  
Kamide & Mitchell. (1999). Incremental pre-head attachment in Japanese parsing. LCP, 14, 631-662.  
Kamide, Altmann & Haywood (2003). The time-course of prediction in incremental sentence processing: Evidence 
from anticipatory eye movements. JML, 49, 133-156.  
Konieczny. (2000). Locality and parsing complexity. JPR, 29, 627-645.  
Staub.  (2007). The parser doesn't ignore intransitivity, after all.  JEP: Learning, Memory, and Cognition, 33, 550-
569. Traxler & Pickering. (1996). Plausibility and the processing of unbounded dependencies: An eye-tracking 
study. JML, 35(3), 454-475.  
Stowe, L. (1986). Evidence for on-line gap location. LCP, 1, 227-245.
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Prosody provides important cues to meaning, and it plays an important role in syntactic disambiguation 
(e.g., Lingel et al., 2006; Snedeker & Trueswell, 2003). However, the ability to express meaning via 
prosody in a second language (L2) often poses problems for learners (e.g., Jilka, 2007), and research 
has shown that even proficient L2 speakers differ from native speakers in their production of various 
suprasegmental features (e.g., Trofimovich & Baker, 2006). 
While studies suggest that L2 learners are sensitive to prosodic disambiguation cues in speech 
perception (e.g., Fultz, 2007), little is known about L2 speech production when prosodic cues are 
closely intertwined with meaning. In this study, we investigate whether late L2 learners of German 
reliably produce prosodic cues to disambiguate temporarily ambiguous sentences and whether these 
cues differ from those of German native speakers. Research has shown that in English and German, 
speakers rely on pauses and duration to indicate prosodic boundaries (e.g., Lingel et al., 2006; 
Snedeker & Trueswell, 2003). However, German native speakers also make use of a rise in pitch that 
has not been found to be a reliable cue to disambiguation in English.  
In the current study 11 English-German L2 learners and 16 German native speakers read aloud a 
series of situationally prompted temporarily ambiguous prepositional phrase (PP) attachment and noun 
phrase- or sentence-coordination sentences, such as (1) and (2). 
 (1) Der Geschäftsführer dankte der Sekretärin mit einem Blumenstrauß. (VP-attachment) 
     “The manager thanked the secretary with a bouquet of flowers.” 
(1') Der Geschäftsführer dankte der Sekretärin mit zwei Kindern. (NP-attachment) 
     “The manager thanked the secretary with two children.” 
(2)  Marie küsst Peter und seine Schwester nach der langen Zugfahrt. (NP-coordination) 
      “Marie kisses Peter and his sister after the long train ride.” 
(2') Marie küsst Peter und seine Schwester mag es nicht. (S-coordination) 
     “Marie kisses Peter and his sister doesnʼt like it.” 
Sentences like (1) are temporally ambiguous in that it is unclear until the noun of the PP whether the PP 
modifies the verb or the direct object. In (2), it is initially unclear whether the second noun is a direct 
object of küsst “kissed” or the subject of a new clause.  
Paralleling results from Lingel et al. (2006), both the German native speakers and the L2 learners used 
fundamental frequency to disambiguate PP-attachment sentences, realized as a rise in pitch to mark a 
prosodic boundary before the critical constituent (mit "with"). However, neither group used fundamental 
frequency to differentiate NP- from S-coordination sentences, relying instead on a pause prior to  the 
critical region (und "and")  in S-coordination sentences. These results suggest that even late L2 learners 
use prosodic cues to disambiguate temporarily ambiguous sentences during L2 production. Further, in 
the case of PP-attachment sentences, they can make use of L2-specific prosodic cues, even when 
such cues are not a reliable cue to disambiguation in their L1. However, for both groups, the type of 
prosodic cue used—and the strength of the resulting boundary-- depends on the specific syntactic 
structure in question.  

 
 

Fultz, A. (2007). Prosody in syntactic ambiguation in English-French interlanguage. Proceedings of the Annual        
Boston University Conference on Language Development, 32(2), 394–405. 
Jilka, M. (2007). Different manifestations and perceptions of foreign accent in intonation. In J. Trouvain & U. Gut 
(Eds.), Non-native prosody: Phonetic description and teaching practice (pp. 77-96). Berlin: Mouton de Gruyter. 
Lingel, S., Pappert, S., & Pechman, T. (2006). The prosody of German PP-attachment ambiguities: Evidence from 
production and perception. Proceedings of the 12th Annual Conference on Architectures and Mechanisms for 
Language Processing (AMLaP), Nijmegen. 
Snedeker, J., & Trueswell, J. (2003). Using prosody to avoid ambiguity: Effects of speaker awareness and 
referential context. Journal of Memory and Language, 48, 103–130. 
Trofimovich, P., & Baker, W. (2006). Learning second language suprasegmentals: Effect of L2 experience on 
prosody and fluency characteristics of L2 speech. Studies in Second Language Acquisition, 28, 1–30.
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Many recent studies demonstrate that bilingual word recognition is language nonselective in nature. 
Bilinguals activate information about words in each language in parallel even when reading or listening 
to a word in one language alone (e.g., Dijkstra, 2005; Marian & Spivey, 2003). Cross-language 
activation of the language not in use is observed even when bilinguals are highly proficient in the 
second language (L2) and even for the more dominant first language (L1). A critical question is whether 
language nonselectivity in bilingual word recognition is only a consequence of processing words out of 
context. A series of studies, using a range of language pairs and measures, has shown that lexical 
nonselectivity is still present when words are recognized within sentence context (e.g., Duyck et al., 
2007; Libben & Titone, 2009; Schwartz & Kroll, 2006; Van Hell & De Groot, 2008). The sentence 
context of one language alone is not sufficient in and of itself to override cross-language activity. The 
only factor that has been identified that effectively eliminates the cross-language effect within sentence 
context is a highly biased semantic constraint. 

One sentential factor that has been completely ignored is the presence of language-specific syntactic 
constraints. In the present study we asked whether such constraints can effectively eliminate the 
parallel activation of the language not in use. Highly proficient Spanish-English bilinguals read 
sentences in language across separate blocks. Half of the Spanish sentences contained syntax that 
was structurally specific to Spanish in two ways: (a) the indirect object of a ditransitive verb was realized 
pleonastically with the proclitic le and with its corresponding noun phrase, and (b) the grammatical 
subject of the object relative clause was not expressed overtly. This is illustrated in Las monjas (a)le 
llevaron las mantas que (b)(pro) habían bordado a la directora del orfanato. [The nuns took the quilts 
that they had embroidered to the director of the orphanage.] The English translations of these 
sentences were controls in the sense that the initial phrase of the sentence was not syntactically 
specific to either language. Bilinguals silently read sentences presented one word at a time and then 
named a target word aloud. The critical target words were language-ambiguous cognates (e.g., bus in 
English and Spanish). A set of unambiguous control words (e.g., hairspray-laca) were matched to the 
cognates in each language. 

If the presence of language-specific syntax allows bilingual readers to selectively access or to "zoom in" 
to the target language (e.g., Elston-Güttler et al., 2005), then naming latency for critical target cognates 
following language-specific information should be no different than for unambiguous controls, resulting 
in an interaction between cognate status and level of constraint. Preliminary findings provide support for 
this prediction, suggesting that language-specific syntax may function to attenuate cross-language 
activation when the language of the sentence can be selectively processed. We examine the 
implications for claims about the interactions between structural, semantic, and lexical factors in models 
of bilingual word recognition (e.g., BIA+ Model; Dijkstra & Van Heuven, 2002) and for models of code-
switching between languages. 

 
Dijkstra, T. (2005). Bilingual visual word recognition and lexical access. In J. Kroll & A. De Groot, Handbook of 
bilingualism: Psycholinguistic approaches(pp. 179-201). New York, NY: Oxford University Press, Inc. 
Duyck, W., Van Assche, E., Drieghe, D., & Hartsuiker, R. J. (2007). Visual word recognition by bilinguals in a 
sentence context: evidence for nonselective lexical access. Journal of experimental psychology: Learning, memory, 
and cognition, 33, 663-79.  
Elston-Güttler, K. E., Gunter, T. C., & Kotz, S. A. (2005). Zooming into L2: Global language context and adjustment 
affect processing of interlingual homographs in sentences. Cognitive Brain Research, 25, 57-70. 
Libben, M. R., & Titone, D. (2009). Bilingual lexical access in context: evidence from eye movements during 
reading. Journal of experimental psychology: Learning, memory, and cognition, 35, 381-90. 
Marian, V., & Spivey, M. (2003). Competing activation in bilingual language processing: Within- and between-
language competition. Bilingualism: Language and Cognition, 6, 97-115. 
Schwartz, A. I., & Kroll, J. F. (2006). Bilingual lexical activation in sentence context. Journal of Memory and 
Language, 55, 197-212. 
Van Hell, J., & De Groot, A. M. B. (2008). Sentence context modulates visual word recognition and translation in 
bilinguals. Acta Psychologica, 128, 431–451.
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Speakers often use spatial metaphors to talk about musical pitch (e.g., a low note, a high soprano).  
Previous experiments suggest that English speakers also think about pitches as high or low in space, 
even when theyʼre not using language or musical notation (Casasanto, 2010). Do metaphors in 
language merely reflect pre-existing associations between space and pitch, or might language also 
shape these non-linguistic metaphorical mappings? 

To investigate the role of language in pitch representation, we conducted a pair of non-linguistic space-
pitch interference experiments in speakers of two languages that use different spatial metaphors. Dutch 
speakers usually describe pitches as ʻhighʼ (hoog) and ʻlowʼ (laag). Farsi speakers, however, often 
describe high-frequency pitches as ʻthinʼ (naazok) and low-frequency pitches as ʻthickʼ (koloft).  

Do Dutch and Farsi speakers mentally represent pitch differently? To find out, we asked participants to 
reproduce musical pitches that they heard in the presence of irrelevant spatial information (i.e., lines 
that varied either in height or in thickness). For the Height Interference experiment, horizontal lines 
bisected a vertical reference line at one of nine different locations. For the Thickness Interference 
experiment, a vertical line appeared in the middle of the screen in one of nine thicknesses. In each 
experiment, the nine different lines were crossed with nine different pitches ranging from C4 to G#4 in 
semitone increments, to produce 81 distinct trials.  

If Dutch and Farsi speakers mentally represent pitch the way they talk about it, using different kinds of 
spatial representations, they should show contrasting patterns of cross-dimensional interference: Dutch 
speakersʼ pitch estimates should be more strongly affected by irrelevant height information, and Farsi 
speakersʼ by irrelevant thickness information. 

As predicted, Dutch speakersʼ pitch estimates were significantly modulated by spatial height but not by 
thickness. Conversely, Farsi speakersʼ pitch estimates were modulated by spatial thickness but not by 
height (2x2 ANOVA on normalized slopes of the effect of space on pitch: (F(1,71)=17,15 p<.001).  

To determine whether language plays a causal role in shaping pitch representations, we conducted a 
training experiment. Native Dutch speakers learned to use Farsi-like metaphors, describing pitch 
relationships in terms of thickness (e.g., a cello sounds ʻthickerʼ than a flute). After training, Dutch 
speakers showed a significant effect of Thickness Interference in the non-linguistic pitch reproduction 
task, similar to native Farsi speakers: on average, pitches accompanied by thicker lines were 
reproduced as lower in pitch (effect of thickness on pitch: r=-.22, p=.002). 

By conducting psychophysical tasks, we tested the ʻWhorfianʼ question without using words. Yet, results 
also inform theories of metaphorical language processing. According to psycholinguistic theories (e.g., 
Bowdle & Gentner, 2005), highly conventional metaphors are processed without any active mapping 
from the source to the target domain (e.g., from space to pitch). Our data, however, suggest that when 
people use verbal metaphors they activate a corresponding non-linguistic mapping from either height or 
thickness to pitch, strengthening this association at the expense of competing associations.   

As a result, people who use different metaphors in their native languages form correspondingly different 
representations of musical pitch.  

 
Casasanto, D. (2010). Space for Thinking. In Language, Cognition and Space: State of the art and new directions. 
V. Evans & P. Chilton (Eds.), 453-478, London: Equinox Publishing. 
Bowdle, B. & Gentner, D. (2005). The career of metaphor. Psychological Review, 112, 193-216. 
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Hartsuiker, Pickering and Veltkamp (2004) hypothesised that when a syntactic structure is similar in 
different languages, its mental representation is shared between these languages. This predicts that 
structural priming in language production is as strong between languages (e.g., from Dutch to English 
or from English to Dutch) as within languages (e.g., from Dutch to Dutch or from English to English). In 
contrast, models like De Botʼs (1992) that assume two separate but interconnected grammatical 
encoding systems for each of a bilingualʼs languages, and like Ullmanʼs (2001) that assume 
fundamentally different processing of syntax in a first and late-acquired language, predict stronger 
within-language than between-language priming (Hartsuiker & Pickering, 2008). This study tests this 
prediction in four experiments with Dutch-French-English and Dutch-English-German trilinguals. 
 

Experiments 1-3 (48 subjects each) used typed sentence completion and tested within- and between-
language structural priming of relative clause (RC) attachment in the native language (Dutch) and two 
later acquired languages (French and English). The target sentence fragment (1) ended in an 
ambiguous relative pronoun so that the RC could be attached to the first (windows, high attachment, 
HA) or second (house, low attachment, LA) of two noun phrases. The prime sentences (that were 
semantically and lexically unrelated to the target sentences) ended in the main verb of the RC; the 
verbʼs number marking forced participants to interpret and continue the RC either as a high-attachment 
(examples 2-4) or a low-attachment RC (versions of 2-4 with singular verbs). We had a 3 x 2 orthogonal 
design, crossing the language of the prime (Dutch, French, or English) with RC attachment in the prime 
(HA vs. LA). Target language was held constant (Experiment 1: Dutch; Experiment 2: French; 
Experiment 3: English). For each experiment logit mixed-effects models revealed significant priming 
effects that were equally strong within-language as between-languages, as predicted by Hartsuiker et 
al.ʼs (2004) model (see figure 1 below). 
 

Experiment 4 (N = 48) replicated this effect with another syntactic structure and another paradigm. We 
investigated priming of dative structures from Dutch (L1), English (L2) and German (L3) to English. In 
this “chat” experiment, participants first read a prime sentence with either a Prepositional Object (PO, 
e.g., The dancer buys a newspaper for the boxer) or a Double Object (DO, e.g., The dancer buys the 
boxer a newspaper) dative structure. Then they described a picture depicting a dative action. Priming of 
the use of POs or DOs was as strong between-languages as within-language (see figure 2). 
 

We conclude that syntactic structures that are similar in different languages are represented in a 
strongly integrated manner in multilingual memories, as proposed by Hartsuiker et al. (2004).  
(1. English [Expt 3] target fragment):      The storm destroyed the windows of the house that … 
(2. Dutch prime fragment):       Claire bezocht de studenten van de professor die waren … 
(3. French prime fragment):        Claire a rendu visite aux élèves du professeur qui étaient ... 
(4. English prime fragment):       Claire visited the students of the professor who were … 
 

 
Figure 1. Priming effects as a function of prime 
and target language in Experiments 1-3. 
 

 Figure 2. Priming effects as a function of prime 
language in Experiment 4. 
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A collective noun (CN) like “family” can be interpreted as notionally singular or plural. Studies of language 
production used such CNs to show that conceptual and grammatical factors are processed separately in 
number-agreement (Bock, Nicol, & Cutting, 1999; Bock, Eberhard, & Cutting, 2004). Eye-Movement studies 
have argued for similar dissociation in reading comprehension suggesting that the processing of subject-verb 
agreement is grammatically driven whereas the processing of anaphoric agreement is conceptually driven 
(Kreiner, Garrod & Sturt, 2006). However, conceptual factors must play some part in subject-verb agreement, 
since, at least in British English, both (1a) and (1b) with singular and plural CN as the subject of a plural verb 
are grammatical, while (3a) with the singular individual noun is ungrammatical. We suggest that these 
observations can be reconciled by assuming that grammatical and conceptual aspects of number agreement 
are computed in separate processes: early on-line computation of number agreement is indeed based on 
grammatical number, while later integration processes, reflected in grammaticality judgements, are influenced 
by conceptual number.  

36 speakers of British English were eye-tracked while reading for comprehension materials like (1-3) that 
manipulated number agreement and noun type (collective vs. individual). The first analysis compared 
sentences like (1-2) where number agreement was manipulated through the use of singular vs. plural CNs 
(“family/families”) as the subject of either plural verbs like “wish” or a past-tense (unmarked for number) verbs 
like “wished”. Regression-based first pass measures on the verb (regression-path; regressions-out) show a 
reliable interaction indicating a mismatch-cost on the plural verb (wish) and no cost for past-tense verbs, but 
this interaction is eliminated in the second-pass measures. These findings clearly confirm that morpho-
grammatical factors control the initial computation of subject-verb number agreement and suggest that they do 
not affect later processing. Arguably, however, subject-verb number agreement does not affect late processes 
and hence it is not reflected in second-pass measures. The second analysis tested this interpretation by 
comparing sentences like (1 & 3). The regression-based first pass measures on the verb show an across-the-
board mismatch cost that is statistically identical for individual and collective nouns. In contrast, results for the 
second-pass measure reveal a reliable interaction with a mismatch cost only for individual nouns, and no 
mismatch cost for collectives. This later pattern clearly indicates that second pass measures are sensitive to 
subject-verb number-agreement but unlike the earlier measures they reflect conceptually driven number 
agreement and therefore morphological violation of number agreement (family-wish) per se does not result in 
lasting difficulty.   

The results support the claims of dissociation between the grammatical and conceptual processes involved in 
computing number agreement. The initial computation of subject-verb agreement is sensitive only to 
grammatical number, while conceptual information affects processing at a later stage. Competing models of 
number agreement will be discussed in view of these findings. 

 

(1a/b) The family/families definitely and undeniably wish to avoid a court trial. 

(2a/b) The family/families definitely and undeniably wished to avoid a court trial. 

(3a/b)  The widow/widows definitely and undeniably wish to avoid a court trial. 
 
  
 

Bock, K., Nicol, J., and Cutting, J.C. (1999). The ties that bind: creating number agreement in speech. Journal of Memory 
and Language, 40, 330-346. 
Bock, K., Eberhard, K.M., and Cutting, J.C. (2004). Producing number agreement: How pronouns equal verbs. Journal of 
Memory and Language, 51, 251-278. 
Kreiner, H., Garrod, S. and Sturt,  P., (2006). Grammatical and conceptual factors in the processing of number agreement: 
Evidence from eye-movements (EM).  Talk presented in AMLaP. Nimejen, Neatherland, August 30th - September 1st
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MEMORY ACTIVATION AND INTERFERENCE MODEL SYNTACTIC LOCALITY 

GRADIENCE DIFFERENTLY 
Marisa Ferrara Boston (Cornell University) 

mfb74@cornell.edu 
 

This work employs a computational model to determine the explanatory potential of memory activation 
and interference in syntactic locality gradience patterns. The results indicate that activation-based models 
derive wh-island violation (WHV) gradience, whereas interference-based models replicate superiority 
violation (SUV) gradience. 
 
WHVs and SUVs are phenomena in which fronting a wh-element across another wh-element is 
unacceptable. In (1a), who is fronted across the wh-island represented by whether [2]. In (2a), what is 
fronted over who, leading to a SUV [2]. Psycholinguistic studies confirm this unacceptability, although 
variation exists: (1b) and (2b) are considered more acceptable [1,7]. This gradience has been attributed to 
cognitive factors [8]; this work considers how a cognitive factor like memory models these patterns. 
 
A probabilistic dependency parser is employed as a computational model of syntactic locality. The parser 
builds syntactic analyses of sentences on the basis of six activation- and interference-based memory 
theories. For activation, string distance (DISTANCE), the dependency locality theory (DLT) [3], and retrieval 
activation (RETACT) [9] are considered. For interference, intervenor type (INTERVENORS), similarity-based 
interference (SBI) [9], and the combination of the two (BOTH) are considered. RETACT and SBI are sub-
parts of the ACT-R memory retrieval metric proposed in [9].  
 
The six theories are coded in the dependency parser as probabilistic features trained on the Brown 
corpus (Table 1). The specifications are based on features of the parser state, including elements in the 
stack memory σ, the nominal intervenors that occur between words, and estimable quantities such as a 
wordʼs baseline activation and similarity-based interference [9]. The probabilities inform the parserʼs 
decisions as it builds dependencies for WHV and SUV experimental sentences. Surprisal [5] is calculated 
over the resulting structures to determine how well each feature predicts human processing difficulty.  
Only surprisal values that pattern with the human data are considered accurate.  
 
The parser results are compared to human judgments for 28 sentences from previously published 
experiments of WHV and SUV gradience (WH1:[7]; WH2: [11]; WH3: [8]; SUV1: [1]; SUV2: [6]; SUV3: 
[4]). SUV3 considers syntactic judgments; other experiments provide statistically-significant reading time 
or acceptability results.  
 
Table 2 demonstrates that WHVs and SUVs are modeled by different aspects of memory. Surprisal 
scores from activation-based models replicate human judgments from the WHV experimental conditions. 
These results support arguments for locality, especially the DLT, as a source of difficulty in WHVs. For 
SUVs, the results support arguments that interference is implicated in syntactic locality gradience [1]. 
Neither activation or interference can model both phenomena. 
 
This work differs from proposals such as [4], [6], and [11] in deriving the six effects from a general parsing 
mechanism that works on many languages [10]. The results demonstrate that different aspects of memory 
are at play in the gradience patterns, suggesting an alternative characterization of WHVs and SUVs in 
terms of activation and interference. 
 
(1) a. *Who did Albert learn whether they dismissed after the annual performance review? 
     b. Which employee did Albert learn whether they dismissed after the annual performance review? 
(2) a. *Pat wondered what who read. 
     b. Pat wondered which book which student read. 
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DISFLUENCY MODULATES PAUSE EFFECTS ON THE PARSING OF, UH, 

SENTENCES, WITH AMBIGUITIES 
 

Jennifer E. Arnold and Kellen Carpenter (University of North Carolina at Chapel Hill) 
jarnold@email.unc.edu 

 
 

Listeners can use prosodic cues to help disambiguate sentences. E.g., in “Birdy sang to the owl with the 
funnel”, lengthening “owl” and pausing after it promotes the interpretation of “funnel” as an instrument, 
rather than a modifier of “owl” (Snedeker & Trueswell, 2003). However, lengthening and pausing are 
ambiguous cues, and might instead reflect production difficulty, e.g. when the speaker is disfluent:  “thee 
uh owwwl [pause]…” (Ferreira, 2007). How do listeners know how to interpret pausing and lengthening? 
We hypothesize that disfluency leads listeners to attribute pauses to speech difficulty rather than syntactic 
structure. If so, pauses should lead to fewer instrument interpretations in disfluent than fluent utterances. 
  
We examined the effect of pausing on PP-attachment ambiguities like “sang…with the funnel”, in both 
disfluent and fluent utterances. In order to control for known verb biases, we used 16 verb-instrument 
pairs from Snedeker & Trueswell (2004), and created sentences with animal agents. Sentences were 
recorded, crossing pausing and disfluency to produce four versions. The pause following the direct object 
sounded like a typical syntactic break, and naturalistically co-occurred with lengthening of the direct object 
noun. Cross-splicing ensured that initial segments were identical across the two fluent (“…sang to the”), 
and disfluent (“…sang to thee uh”) conditions, and the second segment was identical for both pause 
conditions, and both no-pause conditions. We constructed pictures depicting the modifier and instrument 
interpretations (see Figure 1). 32 subjects listened to the sentences, and chose which picture better 
illustrated it (version location counterbalanced).  Since this was a meta-linguistic task, no fillers were 
used. One item was excluded due to cross-splicing problems. 
 

Figure 1: Sample visual stimulus. 
Participants chose which picture better 
matched the auditory sentence “Birdy sang 
to {the/thee uh} owl {no pause/pause] with 
the funnel.” 
Left: modifier interpretation.  
Right: instrument interpretation 

  
 
In fluent conditions, listeners chose the instrument interpretation more often in the pause (79%) than no-
pause (68%) condition, consistent with previous evidence that pauses following direct objects signal verb 
attachment. By contrast, with disfluency there was no difference between pause (63%) and no pause 
(66%) conditions.  
 
A multilevel logistic regression, with both subjects and items as random effects, revealed a significant 
disfluency x pause interaction, as well as a main effect of pause. Separate analyses of disfluent and fluent 
conditions confirmed that the pause had a significant effect only in the fluent condition; the effect of the 
pause on parsing disappeared in the disfluent condition. The fact that disfluency interacted with pausing 
suggests that disfluency changes how the pause affects parsing, rather than creating an overall bias 
toward modifier interpretations. 
 
In sum, listeners interpreted pauses differently following disfluency. This could reflect sensitivity to the 
probability of disfluency co-occuring with lengthened surrounding words and pausing (Bell et al., 2003). 
Alternatively, the disfluency may lead listeners to infer speaker difficulty, which in turn accounts for the 
presence of the pause. Either way, these results suggest that the informativeness of particular speech 
cues, like duration and pausing, is modulated by attributions about the source of the cue. 
 
 
Bell et al. (2003). Effects of disfluencies, predictability, … JASA, 113, 1001-1024. 
Clifton, C., Carlson, K., & Frazier, L. (2006). Tracking the what.… PBR, 13, 854-981. 
Ferreira, F. (2007). Prosody and performance…. LCP, 22, 1151-1177. 
Snedeker, J., & Trueswell, J. C. (2003). Using Prosody to Avoid Ambiguity … JML, 48, 103-130 
Snedeker, J., & Trueswell, J. C. (2004). The developing …Cog.Psych, 49,238-299. 
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ACTIVE GAP STRATEGY IN A CATAPHORIC DEPENDENCY:  EVIDENCE FROM 

AN EYE-TRACKING STUDY 
Nayoung Kwon (Nanyang Technological University) & Patrick Sturt (University of Edinburgh) 
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Language processing is incremental [1] and predictive [2]. In the processing of anaphoric filler-gap 
dependencies, it has been found that upon encountering a filler, the parser attempts to fill its gap as soon 
as possible without waiting for specific structural information (Active Filler Strategy: [3]). The goal of this 
study is to investigate whether the processing of cataphoric gap-filler dependencies is also incremental 
and predictive [4] such that upon identifying a gap, the parser will attempt to postulate fillers as soon as 
possible without waiting for specific structural information (i.e., a hypothesized: Active Gap Strategy). 
Specifically, we examine whether this strategy interacts with syntactic ambiguity resolution.  

An eye-tracking study was conducted using two types of nominal control constructions with and without 
temporary structural ambiguity. Control constructions varied with respect to the thematic roles of the 
controller: giver (GvC: refusal (1)) and recipient (RpC: request (2)) control [5]. Ambiguity was manipulated 
with a comma: the teenagers is structurally ambiguous between the infinitival clause object and the main 
clause subject in the ambiguous conditions, while such ambiguity is removed with a comma in the 
disambiguated conditions. 

Our hypothesis is that if gap postulation leads to an active filler search, the teenagers will be correctly 
parsed as the main clause subject in the RpC ambiguous condition (2) for the following reasons: i) the 
main clause subject is the most accessible antecedent for a preceding gap (PRO), and ii) the infinitival 
clause object is a grammatically illicit antecedent because a referential NP (the teenagers) cannot be 
structurally within the scope of a coindexed category (i.e., Condition C violation) (3). In contrast, in the 
GvC ambiguous condition (1) where a dependency is already complete at the gap (PRO) with Roger as 
its antecedent, the teenagers should be initially incorrectly parsed as an infinitival clause object, in 
accordance with Late Closure [6]. Therefore, at the disambiguating verb, felt, a smaller garden path effect 
(i.e., smaller difference between ambiguous and unambiguous condition) is predicted in the RpC than the 
GvC conditions. On the other hand, if there is no Active Gap Strategy, the teenagers in both GvC and 
RpC ambiguous conditions will be incorrectly parsed as the infinitival clause object and the two conditions 
will not differ from each other. 

At the disambiguating verb (felt), there was significant interaction of ambiguity and control type in first 
pass and regression reading times and a marginal interaction in the total reading times. The interaction 
was due to a smaller garden path effect in the RpC than in the GvC conditions, as predicted. 

These results support the Active Gap Strategy: upon encountering a gap, the parser actively searches for 
the filler as soon as possible, and this parsing strategy affects structural ambiguity resolution, possibly 
from early parsing stages.  

 

(1) GvC, Ambiguous/Disambiguated:  

After Roger_i's refusal PRO_i/*k to stop/stop, the teenagers_k felt nervous on the bus. 

 

(2) RpC, Ambiguous/Disambiguated:   

After Roger_i's request PRO_*i/k to stop/stop, the teenagers_k felt nervous on the bus. 

 

(3) *After Roger_i's request [PRO_k to stop the teenagers_k] ... 
 

Sturt & Crocker, 1996  
Altman & Kamide, 1999  
Frazier & Clifton, 1989  
Kazanina et al., 2007  
Culicover & Jackendoff, 2006  
Frazier, 1978 
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This study focuses on the on-line mapping of a subject Determiner Phrase (Subj-DP) containing a 
restrictive object relative clause (Obj-RC) onto a visually presented referent. There is considerable 
evidence for incrementality in sentence processing (Altmann & Kamide, 1999). As for RCs, it has been 
shown that a two-referent discourse context pre-empts local syntactic ambiguity between a complement 
clause and an RC, favoring the RC reading over the complement clause one, which otherwise prevails 
(van Berkum, Brown & Hagoort, 1999). The aim of this paper is to verify whether the referent of a complex 
Subj-DP with a restrictive Obj-RC can be identified prior to gap filling, when contextually available or 
background information is provided. Two eye-tracking comprehension experiments are reported, with 20 
adult-speakers of Portuguese each. In both experiments, 8 declarative sentences with a Subj-DP 
containing a restrictive Obj-RC (test-sentences) were presented. Participants should answer a WH-
question focusing on the referent of the complex DP. In Experiment 1, test-sentences were presented 
simultaneously to two scenes illustrating different Actor-Action-Patient events, one of them corresponding 
to the RC. In Experiment 2, those two scenes preceded the test-sentence, constituting the background 
information to be retrieved. Two possible referents (the patients of the events previously displayed) were 
visually presented simultaneously to the test-sentences (See Fig.1). In both experiments, the non-target 
scene was similar to the target one, except for a distinguishing element (DE). DE was the independent 
variable, with 4 levels: condition (a) the patient; (b) the actor; (c) the pair actor-action (d) the action. The 
test-sentences were the same in all conditions. It was expected that participants would look for the target 
referent as soon as the complex unfolding DP could be related to the distinguishing visual information 
provided. Target first fixations and target fixation durations were measured at three points of the test-
sentences: P1 (the head-noun and the relative pronoun); P2 (the RC subject); P3 (from the verb of the RC 
on). 3 ANOVAs and pairwise-comparisons (t-student) were run for each experiment. In both experiments, 
a significant effect of DE was obtained at P2. In Exp. 1, pairwise-comparisons revealed more first and 
longer fixations in condition (a) at P1; in conditions (b) and (c) at P2, and no significant effect at P3. In 
Exp. 2, similar results were obtained except at P2, where only (b) gave rise to a significant effect. These 
results suggest that a complex DP is mapped onto its referent as soon as the distinguishing information is 
available. In the presence of redundant information (condition (c)), it is the subject of the RC (the first 
mentioned element) that is taken into account when the RC is directly mapped onto the scene (Exp.1). 
When background information has to be retrieved (Exp2), order of mention ceases to be relevant. It is the 
representation of the whole event that is recovered and integrated at P3. The results are interpreted in 
relation to a model of on-line sentence computation, incorporating DPs as a phase-like processing unit. 
                                                

 
Fig1. Illustration of Exp. 1 and 2
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SIMILARITY-BASED INTERFERENCE IS A LATE EFFECT IN SENTENCE 
PROCESSING 

Katja Suckow and Roger Van Gompel (University of Dundee) 
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Several studies have shown that interference in working memory affects sentence processing (Lewis, 
1996; Van Dyke & Lewis, 2003; Lewis & Vasishth, 2005; Van Dyke & McElree, 2006, Gordon et al., 
2006). 

One well-established finding is that object-relative clauses are harder to process than subject-relative 
clauses. Lewis (1996) and Lewis and Vasishth (2005) explain this difference in terms of memory 
interference. In the object-relative condition an interference effect arises at the verb (frightens in 2/4) 
because two items (guitarist and pianist) have to be simultaneously retrieved from memory. In contrast, 
there is less interference in the subject-relative condition because only one item (guitarist) needs to be 
retrieved at the verb. Van Dyke and Lewis (1996) claim that similarity between these items increases this 
memory interference effect: relative clauses with the noun phrases matching in number (1, 2) should be 
harder to process than with mismatching noun phrases (3, 4), and this number match effect should be 
largest with object-relatives. Because difficulty with object-relative clauses relative to subject-relative 
clauses is assumed to be due to interference, the number match interference effect should occur at the 
same point in time as the relative clause effect. We tested this using eye-tracking, which provides a fine-
grained record of the time course of processing. 
 
      critical  spillover wrap-up 
1 SR match:        The guitarist   that | frightens the pianist  | seemed to be | very hungry. 
         The guitarists that | frighten the pianists  | seemed to be | very hungry. 
2 OR match:             The guitarist   that | the pianist frightens  | seemed to be | very hungry. 
                     The guitarists that | the pianists frighten  | seemed to be | very hungry. 
3 SR mismatch:       The guitarists  that | frighten the pianist   | seemed to be | very hungry. 
         The guitarist   that | frightens the pianists| seemed to be | very hungry. 
4 OR mismatch:       The guitarists that | the pianist frightens  | seemed to be | very hungry. 
              The guitarist   that | the pianists frighten  | seemed to be | very hungry. 
 
 
During early processing, object-relative clauses were harder to process than subject-relative clauses in 
first-pass regressions and regression-path/go-past time for the critical region. Object-relative clauses with 
similar noun phrases were only found to be more difficult during later processing, in first-pass time and 
total fixation time for the wrap-up region. Subject relative clauses with two similar noun phrases were no 
harder to process than with dissimilar noun phrases. This separation in time of the relative clause and 
number interference effects is not predicted by memory interference models and suggests that the object-
subject relative clause difference is not due to interference. The results suggest that memory-based 
interference effects occur later in the time-course as a sentence wrap-up effect. 
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WHEN EMBEDDING IS EASIER THAN RIGHT BRANCHING 

Barbara Hemforth,  Juan Segui, Pierre Hallé, Audrey Cordière, Véronique Pécheux, Henri 
Cohen (Université Paris Descartes) 
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Embedded structures are generally assumed to be harder to process than right-branching structures. 
Gibson et al.(2005), however, report a series of self-paced reading studies where they established the 
surprising result that restrictive embedded relative clauses in sentences like (1a) were read faster than 
their right-branching counterparts (1b). No difference was established between non-restrictive embedded 
and non-embedded RCs. These results are explained by a preference to relate a restrictive relative 
clause to given information usually expressed early in a sentence.  

(1a) The reporter who the senator attacked on Tuesday ignored the  president.  

(1b) The president ignored the reporter who the senator attacked on Tuesday.  

 

In our experiments, we wanted to see whether (i) Gibson et al.ʼs effects can be replicated in a different 
language, (ii) whether they extend to populations not usually investigated in standard psycholinguistic 
studies such as participants of a more advanced age (55-70 years) and Parkinson patients who are 
known to suffer from specific problems with respect to syntactic processing and most importantly (iii) 
whether the effects can be explained by increased interference in the case of right-branching structures.   

A possible alternative explanation of Gibson et al.ʼs results is that participants are encountering an 
additional animate entity before reading the relative clause. Although, syntactically, this entity should not 
intervene in deciding “who does what to whom” within the RC, having a third semantically similar 
discourse entity may still render the attribution of syntactic and thematic roles more difficult (Gordon et 
al.,2002). Interference may be reduced for non-restrictive RCs because they are less integrated into the 
global structure of the sentence. If interference actually plays a role for the increased difficulty of right-
branching RCs, the advantage for embedded subject-related RCs should be reduced when the RC-
internal object is inanimate so that less candidates compete for the same thematic roles.  

In our study, participants had to judge acceptability of 256 French sentences including embedded and 
right-branching subject- and object-extracted relative clauses, object-relative clauses with stylistic 
inversion of subject and verb and all this with inanimate or animate RC-internal objects contributing a 
semantic bias (la poupée que coiffe la fille). Participants also had to answer comprehension questions 
relating to the thematic roles to be attributed within the relative clause.  

In comprehension questions as well as in acceptability judgments, all groups of participants showed 
increased difficulty with object-extracted relative clauses with and without stylistic inversion in particular in 
the absence of semantic bias (ps<.01; Mak et al., 2006). Relative clauses that could only be interpreted 
based on syntactic information were particularly difficult for Parkinson patients as can be expected from 
their specific syntactic deficits (ps<.01). Most importantly, in all participant groups, embedded (subject-
related) RCs were judged as more acceptable and understood more easily across all conditions. The 
effect was even reliably stronger (ps<.05) for sentences with inanimate RC-internal objects contrary to 
what might be expected from interference-based accounts.  

Embedding is thus easier in certain circumstances across languages, for populations other than university 
students, and it is not an effect of increased interference.  
 
 
Gibson, E., Desmet, T., Watson, D., Grodner, D., & Ko, K. (2005). Reading relative clauses in English. Cognitive 
Linguistics, 16(2), 313-353. Gordon, P.C., Hendrick, R., & Levine, W.H.  (2002).  Memory-load interference in 
syntactic processing.  Psychological Science, 13, 425-430. Mak, W.M., Vonk ; W., & Schriefers, H. (2006). Animacy 
in processing relative clauses: The hikers that rocks crush. Journal of Memory and Language, Volume 54, Issue 4, 
May 2006, Pages 466-490.      
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Much of the previous literature on conceptual anaphora has focused on the relation between the plural 
pronoun “they” and singular expressions such as “the army division” without taking into account 
contextual aspects that could influence anaphora resolution (e.g., Gernsbacher 1992). But consider the 
English version of two of the texts used in Experiment 2, below: "In order to go abroad, the army division 
was restructured. They departed in the winter" and "In order to go abroad, the army division was 
vaccinated. They departed in the winter". Although previous work would explain pronoun resolution by 
assuming that “the army division” denotes a plural entity, it seems that we are dealing with two different 
readings for the subject NP; moreover, these readings are conditioned by this expressionʼs predicate 
(Landman 1989). In the first case, the collective predicate “was restructured” applies to the army division 
as a singular institution. In the second, a distributive predicate calls for a plural reading (i.e. each one of 
the soldiers was vaccinated). Therefore, deciding whether or not the NP denotes a plural entity is 
something that occurs at the level of the predicate. Based on that, one can postulate that the reading 
preferred by the predicate might have a predictive influence on the resolution of the anaphora, a 
hypothesis that was tested in two experiments. In Experiment 1, we investigated whether expectations 
possibly instantiated by distributive or collective predicates influenced how subjects provide continuations 
for passive sentences. Texts such as “In order to go abroad, the army division was restructured…” or “In 
order to go abroad, the army division was vaccinated…” were presented to the participants, who were 
required to write continuations for the sentences informing their agents. The results show that subjects 
opted for singular agents whenever collective (singular) readings were favored. Conversely, when verbs 
favored distributive readings, participants tended to choose plural agents. Differences were significant (χ2 
test: 4.93, p=0,0264). In Experiment 2, a self-paced reading task, subjects read the two versions of the 
texts, some with collective readings (e.g., prompted by "reorganize") and others in which the favored 
reading was distributive (e.g., prompted by "vaccinate"). For each text there was only one explicit 
antecedent for the pronoun. The critical reading time was the one for the pronoun "they" in either a 
collective or a distributive condition. The incongruence between a collective context and the plural 
pronoun was expected to lead to longer reading times compared to those in a distributive context. The 
results confirmed our hypothesis: the reading time for "they" in a collective context was 792 ms; in a 
distributive context, it was 563 ms — repeated measures ANOVA:F1 (1,150) F=8,324315 p=0,004489; F2 
(11, 140) F=1,907526, p=0,043088. The results were simulated in a normalized recurrent network 
(Spivey, 2007), enabling a more accurate study of the described effects. It thus seems that the predictions 
generated by the predicate of the sentence containing the antecedent might have a role in the anaphoric 
pronoun resolution. 
 
 
GERNSBACHER, M. A. Comprehending conceptual anaphors. Language and Cognitive Processes, 1991, 6: 81-105. 
LANDMANN, F. Groups I&II. Linguistics and Philosophy, n. 12, p. 559-605, 1989. 
SPIVEY, M. The Continuity of Mind. New York: Oxford University Press, 2007. 
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Much work has demonstrated object interference errors in the production and comprehension of subject-
verb agreement in which the object fails to intervene linearly between the subject and the verb, as 
illustrated in (1) (e.g., Franck et al., 2006; Wagers et al., 2009; Staub, 2009).  
 
(1) *The musicians-P who the reviewer-S praise-P…  
 
 Recent studies provided converging empirical evidence from errors in elicited production in a wide range 
of syntactic structures supporting the hypothesis that interference may be triggered by traces of moved 
objects (Franck et al., 2010). Current syntactic analyses of object movement postulate a stepwise 
movement, with an intermediate step in the immediate periphery of the VP (e.g., Kayne, 1989). Critically, 
the intermediate trace of the object intervenes on the subject-verb agreement relation, therefore providing 
the structural conditions for interference to occur. A potential alternative interpretation of the empirical 
evidence in terms of activation-based mechanisms may nevertheless account for some of the 
observations reported. In this view, verbs are susceptible to interference from any NP that remains 'active' 
(i.e., gap site not yet reached) when the verb is produced.  
 
 Two comprehension experiments using a two-choice response time paradigm were conducted to tease 
apart the intermediate trace hypothesis from the activation hypothesis. Sentences were presented 
following a Rapid Serial Visual Presentation procedure and participants were asked to make a speeded 
decision as to which of the two verb forms provided a grammatical continuation of the sentence. The first 
experiment contrasted interference on the main verb whose object has been displaced (the latter verb in  
(2)) to interference on the verb within a clausal adjunct (the former verb in (2)). Under the activation 
hypothesis, both verbs should be equally susceptible to object interference since both verbs are produced 
before gap site is reached. In contrast, the intermediate trace hypothesis predicts that interference should 
only occur within the main clause.  
  
(2) Voici les otages que, quand le ministre EST/SONT rentré, le président A/ONT convoqués.   
Here are the hostages that, when the minister HAS/HAVE come back, the president HAS/HAVE called.  
 
The second experiment controlled for the possibility that commas insulate the processing of the verb 
within the clausal adjunct from the active object. It contrasted interference in appositive relative clauses 
(as in (3)) to interference in restrictive relative clauses (as in (4)).  
 
(3) Mes étudiants, que le doyen A/ONT contactés hier, sont furieux.  
My students, that the dean HAS/HAVE contacted yesterday, are furious.  
 
(4) Les étudiants que le doyen A/ONT contactés hier sont furieux.  
The students that the dean HAS/HAVE contacted yesterday are furious.  
 
Whereas significant interference was found with the main verb in Experiment 1, no interference was found 
with the verb from the clausal adjunct. Importantly, significant and similar interference was found in the 
two types of relative clauses tested in Experiment 2, suggesting that commas cannot account for the lack 
of interference observed with clausal adjuncts in Experiment1. Results are taken to provide new evidence 
for the role of intermediate traces of movement in language performance.  
 
Franck, J., Lassi, G., Frauenfelder, U., & Rizzi, L. (2006). Agreement and movement: a syntactic analysis of 
attraction. Cognition. 101, 173-216.  
Franck, J., Soare, G., Frauenfelder, U., & Rizzi, L. (2010). Object interference in subject-verb agreement: The role of 
intermediate traces of movement. Journal of Memory and Language, 62, 166-182.  
Kayne, R. (1989). Romance clitics, verb movement and PRO. Linguistic Inquiry, 22, 647–686.  
Staub, A. (2009). On the interpretation of the number attraction effect: Response time evidence. Journal of Memory 
and Language, 60, 308-327.  
Wagers, M. W., Lau, E. F., & Phillips, C. (2009). Agreement attraction in comprehension: Representations and 
processes. Journal of Memory and Language, 61, 206-237. 
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In Turkish, nominalized clauses (NCs) (1a&b) demonstrate both noun-like and verb-like behavior. They 
are noun-like in their case and agreement morphology and in having a genitive-possessive structure like a 
possessive NP (2a&b). They also act like verbs: their predicate assigns ACC case to direct objects and 
can be modified by adverbs or marked as passive. However, NCs are neither lexicalized deverbal nouns 
(like ʻsor-uʼ: ask-derivational.suffix=“question”) (2b), nor fully-inflected verbs (ʻgel-di-mʼ: come-Past-1sg=“I 
came.”). The degree to which NCs show nominal/sentential properties supposedly depends on the 
nominalizing suffix attached to the verb. The factive nominals marked with –DIK (1a) are considered the 
most sentential and the forms with -(y)Iş expressing the manner and fact of an action (1b) are the most 
noun-like of all NCs. [1] 

 

(1a)  Ali       [Ayşeʼ-nin         gel      -diğ   / (1b) -iş      -i]            -ni      duy-du 

                                   -GEN      come  -VN1        -VN2  -3sg.POSS        -ACC  hear-3sg.Past 

ʻAli heard that Ayşe came/Ali heard Ayşeʼs coming.ʼ 

 

(2a)  Ali      [Ayşeʼ  -nin       ses    -i]              -ni     / (2b) soru      -su]             -nu      duy-du 

                             - GEN    voice -3sg.POSS -ACC          question-3sg.POSS -ACC  hear-3sg.Past 

ʻAli heard Ayşeʼs voice/question.ʼ 

 

The present study investigates whether NCs with different nominalizing suffixes are processed more like 
verbs or nouns. This is the first study to employ structural priming for the investigation of degrees of 
nominalization in processing, and more specifically in Turkish. In four comprehension-to-production 
priming experiments, participants first read prime fragments that were already completed either with an 
NC or an NP. Then, they filled in target fragments with a matrix verb that allows both NC and NP 
complements (3). NC primes contained nominalizations with either –DIK (1a) or –(y)Iş (1b) and NP primes 
contained either non-derived (2a) or deverbal (2b) nouns. As for the participantsʼ target completions, we 
refer to all NP completions as nominal and all NC completions as verbal/sentential.  

 

(3) Adam kadının ……………. hatırladı.  

 Man   woman-GEN            remember-Past3sg 

 "The man remembered the womanʼs/that the woman….” 

 

Experiment 1 showed that non-derived NPs primed more nominal target completions, and –DIK NCs 
primed more sentential completions, F(1,28)=4.511, p<.05. Experiment 2 revealed a similar result for 
deverbal NPs vs. –DIK NCs: deverbal NPs also primed more nominal completions, and –DIK NCs primed 
more sentential completions, F(1, 42)=9.065, p<.01.Experiment 3 tested deverbal NPs vs. -(y)Iş NCs and 
showed that both primed more nominal target completions, indicating that –(y)Iş NCs are rather noun-like, 
just like deverbal NPs, F(1,19)=18.424, p<.001. Experiment 4 compared –DIK vs. –(y)Iş NCs and 
indicated a significant interaction, F(1,26)=6.009, p<.05. -DIK NCs primed more verbal completions, but –
(y)Iş NCs led to an almost equal number of nominal and  verbal completions, unlike in Experiment 3. This 
suggests that despite fillers and the distance between prime-target pairs, the overall context in which 
different prime types are presented also has an influence on the behavior of–(y)Iş NCs: they act noun-like 
when presented together with other nominal primes, and more verb-like with Verb–DIK primes. Overall, -
DIK NCs behave indeed strongly sentential in priming, whereas –(y)Iş NCs behave  more noun-like.  

 
[1] Kornfilt, J. (1997). Turkish Grammar. London: Routledge. 
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PREDICTIVE PROCESSING IN CHILDREN ACQUIRING A HEAD-FINAL 
LANGUAGE:  EVIDENCE FROM TURKISH RELATIVE CLAUSES 

a,b Duygu Özge & aTheodoros Marinis, aUniversity of Reading, UK & bMiddle East Technical 
University, Turkey  d.ozge@reading.ac.uk & t.marinis@reading.ac.uk 

 

Previous research has shown that in head-final languages although the verb appears sentence finally, 
adults parse utterances incrementally using the available cues to predict the forthcoming structure 
(Kamide & Mitchell, 1999; Kamide, Altmann, & Haywood, 2003). However, research on childrenʼs parsing 
suggests that English-speaking children rely dominantly on verb-information in their parsing commitments 
(Snedeker & Trueswell, 2004), whereas Korean children use case-marking cues, ignoring upcoming verb-
information (Choi & Trueswell, 2010). These data might lead one to suggest that children use only the 
reliable cues of their language while ignoring the less reliable ones. Yet, this would require them to 
postpone interpretation until the valid cues became available, rendering their parsing mechanisms 
qualitatively different from adults. The present study addresses the issue of whether or not children 
acquiring a head-final language with rich morphosyntax and variable word order use the available cues as 
incrementally as adults when they process sentences in real-time.  
35 5-to-8 year-old children and 35 adults completed an auditory-moving-window task including 32 
experimental items with relative clauses (RCs) and 32 control declarative sentences in various orders 
(SOV-SVO-OSV-OVS). Turkish RCs have non-canonical word order and rich morphosyntax. Object-RCs 
appear in SVO (1) and object relativization is carried by a subordinating suffix ʻ-DIKʼ on the embedded 
verb followed by possessive morphology agreeing with the genitive subject (1). Subject-RCs appear in 
OVS and subject relativization is carried by ʻ-ENʼ without extra morphology (2) (c.f., declarative SOV (3)). 
In the following examples, each segment is marked with brackets “[]”, which is subscripted with the 
segment number. 
 (1) [Naughty gorilla-Gen]1 [softly kiss-DIK-3sgPoss]2 [strong lion-Nom]3 [slow elephant-Acc]4 [pushed]5 

 `The strong lion that the naughty gorilla softly kissed pushed the slow elephant.' 
   (2) [Naughty gorilla-Acc]1 [softly kiss-EN]2 [strong lion-Nom]3 [slow elephant-Acc]4 [pushed]5 
  `The strong lion that softly kissed the naughty gorilla pushed the slow elephant.ʼ 
 (3) [Naughty gorilla-Nom]1 [strong lion-Acc]2 [softly  kiss-Past]3 [yesterday morning]4  
  `The naughty gorilla softly kissed the strong lion yesterday morning.ʼ 
Repeated-measures ANOVAs for each segment in the experimental items with the factors Group 
(Children, Adults) and RC-Type (Subject, Object) indicated that in Segment-1 both groups showed longer 
RTs in object-RCs involving genitive case vis-à-vis subject-RCs involving accusative case 
[F(1,68)=33.97,p<.001]. Genitive is ambiguous and marks either a possessor or an embedded subject, 
whereas accusative unambiguously marks the direct object. In Segment-2, both groups had shorter RTs 
in object-RCs vis-à-vis subject-RCs [F(1,68)=26.70,p<.001]. In object-RCs, this segment involves ʻV-DIK-
3sgPossʼ, which is the head of the preceding ʻNP-Genʼ. Processing of the head after ʻNP-Genʼ seems to 
be highly predicted and this may have caused the facilitation in relation to subject-RCs. Paired-samples t-
test also favoured this: RTs in object-RCs were shorter in Segment-2 compared to Segment-1 
[t(69)=14.84,p<.001] (Figure-1). 
Children showed longer RTs than adults in both segments (Segment-1: [F(1,68)=8.58,p<.05]; Segment-2: 
[F(1,68)=5.92,p<.05]), but there was no RC-Type by Group interaction. For the remaining segments, there 
were no significant effects or interactions (Figure-1).  
These results suggest that 5-to-8-year old children parse sentences as incrementally as adults (though at 
a slower rate) and are able to make use of morphological cues to predict incoming lexical and 
morphosyntactic material. It seems children at this age are able to use each cue as soon as it becomes 
available just as adults in head-final languages (Kamide, et al. 2003).  
Figure-1: Mean listening times per segment in each RC-Type in children and adults 
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WHO CARES ABOUT PROSODY?:  PREDICTING INDIVIDUAL DIFFERENCES IN 

SENSITIVITY TO PITCH ACCENT IN ONLINE REFERENCE RESOLUTION 
Scott H. Fraundorf and Duane G. Watson (University of Illinois) 

sfraund2@illinois.edu 
 
This study tested the mechanisms that may underlie individual differences in the online use of non-lexical 
linguistic constraints.  These differences have sometimes been proposed to reflect variability specifically 
in sensitivity to linguistic constraints: Novick et al. (2008) found that sensitivity to verb bias in reading 
could predict use of referential context in an eye-tracking assessment of reference resolution, 
independent of scores on a reading span task.  Alternately, these differences may reflect domain-general 
abilities: much of the variance in language processing across the lifespan has been attributed to 
differences in processing speed (e.g. Stine-Morrow et al., 2008), so differences in speed may also 
underlie variance within an age group. In the present study, we tested what individual differences 
predicted online use of pitch accenting as a cue to reference resolution (Dahan et al., 2002). 

Following Dahan et al., participants (N = 56) were eye-tracked as they followed instructions to move one 
of four objects around a computer display using the mouse.  A context instruction first established one 
referent as given.  A critical instruction then referred to either the given referent or a new referent that was 
a cohort competitor.  On critical trials, we manipulated whether this referring expression was accented or 
deaccented.  For each participant, sensitivity to pitch accent was computed as the log odds ratio of 
fixating the target in the consistent-prosody conditions (deaccented / given target, accented / new target) 
relative to the inconsistent conditions. 

Participants then completed 5 other measures.  Following Salthouse & Babcock (1991), participants 
judged whether two letter strings or line patterns were the same or different; perceptual speed was 
measured as the number of correct responses in 180 seconds.  Working memory span was assessed 
using reading, listening, alphabet, and minus 2 span tasks (Waters & Caplan, 2003).  Following Brown-
Schmidt (2009), inhibitory control was measured as the number of correct trials in a computer-paced color 
word Stroop task.  Vocabulary was assessed with the Extended Range Vocabulary Test (Ekstrom et al., 
1973).  Finally, participants performed self-paced reading of sentences containing sentential 
complements.  Following Novick et al., lexical sensitivity was computed as the difference in the effect of 
ambiguity (omission of the complementizer that) on reading time for sentences with direct object-biased 
versus sentential complement-biased verbs. 

The influences of each measure on sensitivity to pitch accenting were compared in a multiple regression.  
(Because working memory and inhibitory control scores are typically correlated with perceptual speed, 
these predictors were first regressed on perceptual speed.)   Perceptual speed reliably predicted 
sensitivity to pitch accenting, t(50) = 2.4, p < .05, and there was also a marginal effect of working memory 
performance, t(50) = 1.9, p = .07.  None of the other predictors were reliable (all p values > .50), and the 
numerical relation between lexical sensitivity and sensitivity to pitch accenting was negative. 

These results demonstrate reliable individual differences in the online use of prosody, but suggest that 
more general factors, rather than specific sensitivity to lexical constraints, may underlie these differences. 
 
 
Brown-Schmidt, S. (2009). The role of executive function in perspective taking during online language 
comprehension. Psychonomic Bulletin & Review, 16, 893-900. 
Dahan, D., Tanenhaus, M. K., & Chambers, C. G. (2002). Accent and reference resolution in spoken-language 
comprehension. Journal of Memory and Language, 47, 292-314. 
Ekstrom, R., French, J. W., Harman H. H., & Derman, D. (1973). Kit of factor-referenced cognitive tests [manual]. 
Princeton, NJ: Educational Testing Service. 
Novick, J. M., Thompson-Schill, S. L., & Trueswell, J. C. (2008). Putting lexical constraints in context into the visual-
world paradigm. Cognition, 107, 850-903. 
Salthouse, T. A., & Babcock, R. L. (1991). Decomposing adult age differences in working memory. Developmental 
Psychology, 27, 763-776. 
Waters, G. S., & Caplan, D. (2003). The reliability and stability of verbal working memory measures. Behavior 
Research Methods, 35, 550-564. 
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SENTENCE PROCESSING 
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Dilley (Michigan State University), Michael K. Tanenhaus (University of Rochester) 
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Expectation and prediction are increasingly playing a major role in models of language processing. 
Effects of expectations based on lexical and structural properties of sentences are well documented. 
Work examining prosodic cues in on-line spoken-word recognition has focused primarily on local cues to 
word identity (e.g., stress). However, prosodic properties of utterances might also create expectations that 
could modulate lexical segmentation and spoken-word recognition in continuous utterances. Indeed, 
Dilley and McAuley (2008) recently showed that distal prosodic cues influence word segmentation and 
lexical processing. Explicit lexical report and incidental memory tasks showed influences of repeating 
accent sequences on the organization of subsequent lexically ambiguous syllables. Dilley and McAuley 
proposed a perceptual grouping hypothesis, in which distal prosodic patterns give rise to periodic 
expectations about the structure of upcoming material, including locations of major prosodic boundaries 
relative to syllables. An important prediction of this hypothesis which has not yet been tested concerns the 
time course of the observed effects, which would be expected to emerge in the earliest moments of lexical 
processing. 
 

We conducted a visual world experiment to investigate the effects of distal prosody on lexical 
interpretation. The design of the experiment takes advantage of the lexical structures of words like panda, 
which contain an onset-embedded word (pan). If distal prosodic patterns induce expectations affecting 
perceived locations of subsequent prosodic boundaries, it should be possible to observe greater or lesser 
lexical activation of embedded pan, depending on whether a major phrasal boundary after pan is 
expected. Participants heard grammatical sentences consisting of a six-syllable context followed by a 
target word containing an onset-embedded competitor (1). Their task was to correctly identify the target in 
a four-picture display containing images of the target, competitor, and two unrelated distractors. Following 
Dilley and McAuley (2008), fundamental frequency (F0) and durational characteristics of each sentence 
were synthetically manipulated across the first five syllables of each sentence to create two distal prosody 
conditions involving a repeating high-low (HL) or low-high (LH) pattern. The acoustic characteristics of the 
sixth context syllable and the target word were held constant across conditions, with a LH tonal sequence 
on the target word. The HL-grouping condition was predicted to cause the target word to be perceived as 
broken into two prosodic units — “L)(H” — with a boundary following pan and consequently greater 
activation of this item relative to the LH tonal sequence, which does not predict a boundary after pan. 
 

Consistent with this prediction, we found that during the processing of the first syllable of the target word, 
the proportion of competitor fixations relative to target and competitor fixations was higher in the HL-
grouping condition (mean = 0.58) than in the LH-grouping condition (mean = 0.50; p < .05), demonstrating 
a competitor advantage in the HL-grouping condition. These findings support the prediction of the 
perceptual grouping hypothesis that distal prosody has immediate effects on word segmentation and 
lexical processing. 

 
Dilley, L. and McAuley, J.D. (2008). Journal of Memory and Language, 59(3), 291-311. 

 
 
 
 
 
 
 
 
 
 

Figure 1. Locations of critical prosodic boundaries on target items that are predicted based on distal 
prosodic patterns are indicated by an arrow.
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GRADED GRAMMATICALITY IN LANGUAGE PERFORMANCE 
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The growing use of experimental methods in linguistics has led to a widespread recognition that 
grammaticality is a gradient phenomenon. With regard to language performance, this raises several 
important questions: (i) How does graded grammaticality relate to language comprehension? In particular, 
is graded grammaticality a consequence of the fact that the perception of grammaticality is mediated by 
the language comprehension mechanisms? (ii) How does graded grammaticality relate to language 
production? In particular, do production frequencies determine degree of grammaticality? (iii) What are 
the processes leading to traditional binary grammaticality judgments ? 
 
We present a formal model addressing all three questions. The major claims of our model are as follows: 
(1) Graded grammaticality is a property of the grammar itself [1] and not an epiphenomenon caused by 
perfomance mechanisms [2]. (2) During language production, the probability of a sentence is determined 
inter alia by its continuous grammaticality score. That is, in contrast to many usage-based models [3], we 
claim that graded grammaticality determines usage and not the other way round. (3) During language 
comprehension, sentences are automatically assigned continuous grammaticality values. In contrast to 
models denying a direct relationship between graded and binary judgments [4], we hypothesize that, 
when required by the task, continuous values are mapped directly into binary grammaticality judgments in 
the way of Signal Detection Theory [5]. 
 
The evidence for this model comes from two experiments and an associated corpus study. The 
experiments investigated identical sentence materials with two procedures: magnitude estimation (ME) 
and binary grammaticality judgments (BGJ). The sentence materials covers 120 ditransitive verbs in six 
syntactic contexts according to the factors Voice (active, regular passive and bekommen (ʻgetʼ) passive) 
and number of arguments (2 or 3 arguments). The bekommen passive is known to be subject to lexical 
variation (see (1)). 
 
(1)      Ich glaube, dass Peter ein Buch geschenkt bekam / ??gestohlen bekam. 
          I     believe that Peter a   book presented got                stolen       got.  
          ʻI believe that Peter was presented/stolen a book.ʼ 
 
The experiments and the corpus study confirm this lexical variation for the 120 verbs in the bekommen 
passive: 
 
• ME (z-transformed acceptability scores): range = -1.63 - 2.15 
• BGJ (percentages of grammatical judgments): range = 19% - 100% 
• Corpus frequencies: range = 0-2500 
 
The claim that gradient grammaticality is not caused by performance mechanisms is based on the finding 
of gradient judgments for sentences which are closely matched with respect to syntactic complexity, 
length and construction frequencies. Several pieces of evidence support the claim that grammaticality is 
among the factors determing frequency and not the other way round. First, high grammaticality was found 
to be independent of frequency whereas low grammaticality was consistently associated with low 
frequency.  Second, a poisson regression analysis predicting syntactic frequencies from verb frequencies 
and ME scores showed that both predictor variables lead to significant and substantial reductions in 
deviance. The direct 
mapping of graded grammaticality scores to binary grammaticality judgments finally is confirmed by a 
logistic regression analysis predicting BGJ results from ME scores which revealed a reasonably good fit 
(C =.79). 
 
[1] Pater (2009) Cognitive Science, 33, 999-1035 
[2] Hawkins (2006) In: Fanselow et al. (ed.) Gradience in grammar, Oxford University Press, 207-226 
[3] Manning (2003) In: Bod, Hay & Jannedy (ed.) Probabilistic linguistics, MIT Press, 289-341 
[4] Featherston (2005) In: Reis & Kepser (ed.) Linguistic evidence, de Gruyter, 187-208 
[5] Green & Swets (1966) Signal detection theory and psychophysics. Wile
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INHIBITORY AND FACILITATORY EFFECTS OF SYNTACTIC CHARACTERISTICS 

IN PROCESSING OF SINGLE VERBS 
Stanislava Antonijevic (National University of Ireland, Galway) 
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The influence of the number of complements and the number of complementation frames on 
processing of single verbs was tested in a lexical decision task. The number of complements was 
defined as the sum of obligator and optional verb phrase (VP) internal arguments. The number of 
complementation frames was defined as the number of VPs that are compatible with the verb. Both 
the number of complements and the number of complementation frames were extracted from the 
German section of the CELEX database (Baayen, Pipenbrock and Van Rijn, 1993). Importantly, 
complementation frames were defined with respect to specific meanings of verbs. In order to be able 
to examine independent influence of the number of complements and the number of complementation 
frames as well as to compare their influence on verb processing, verbs were chosen semi-randomly. 
This experimental design enabled us to contrast RTs for each verb with a number of different factors 
and also to compare direction and magnitude of the effects. This is in contrast with the previous 
studies that examined influence of either the number of complements or the number of 
complementation frames (argument structures) separately using factorial designs and examined only 
a subsection of the variables. 
 
The data was analysed by means of multilevel regression analysis using the linear mixed-effect 
model technique (Baayen et al., 2008). This technique allowed for random effects of participants and 
items to be included in the analysis along with the number of complements and the number of 
complementation frames (in log scale) as fixed predictors. Additional fixed predictors, lemma 
frequency (in log scale) and word length were included in the analysis. The analysis reviled a relatively 
large facilitatory effect of the number of complementation frames (£]= -0.048), a smaller inhibitory 
effect of the number of complements (£]= 0.03) and a relatively small facilitatory effect of lemma 
frequency (£]=-0.023) while word length did not reach level of significance most likely due to the small 
range of this variable. 
 
Results were discussed in the context of dichotomy of verb meaning proposed by Goldberg (1995) 
and Levin & Rappaport Hovav (2005). They suggested that the overall meaning of a verb is composed 
from its core meaning and structural meaning. While complements define the core meaning, 
complementation frames refer to the structural meaning. Complementation frames modify the core 
meaning of verbs bringing about the range of specific meanings. The inhibitory effect of the number of 
complements was discussed in the context of increase in the complexity of basic conceptual elements 
of verb meaning. Because complementation frames are related to specific meanings of verbs the 
facilitatory effect of the number of complementation frames was discussed in the context of verbal 
polysemy. Processing advantage of polysemous words has been documented in the literature and 
possible explanation of the effect has been offered. 
 
 
Baayen, R.H., Piepenbrock, R., & Van Rijn, H. (1993). The CELEX lexical database (CD-ROM). Philadelphia, PA: 
Linguistic Data Consortium, University of Pennsylvania. 
Goldberg, A. E. (1995). Constructions: A Construction Grammar Approach to Argument Structure. Chicago: 
University of Chicago Press. 
Levin, B., & Rappaport Hovav, M. (2005). Argument Realization. Cambridge: Cambridge University Press. 
Baayen, R. H., Davidson, D. J., and Bates, D. M. (2008). Mixed-effects modelling with crossed random effect for 
subjects and items. Journal of Memory and Language, 59, 390-412. 
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Clahsen & Felser (2006) proposed that late second language (L2) learners cannot acquire full access to 
the syntactic representations available to native speakers in their first language (L1). This hypothesis has 
been challenged by studies that explain L2 processing in terms of reduced availability of cognitive 
resources of the sort that are central to the processing of complex syntactic structures (McDonald, 2006; 
Hasegawa et al., 2002).  
 

Here we ask whether native English speakers who are late learners of Spanish differ in the way they 
process morphosyntactic information and whether they use this information to predict alternative 
sentential interpretations. English and Spanish differ with respect to their pronominal system. English 
object pronouns appear after the verb and do not encode gender (for inanimate objects). Spanish object 
(clitic) pronouns are marked for gender and number and appear in different sentential positions, 
depending on the verbal construction. In finite sentences (1), they appear obligatorily before the finite verb 
and in non-finite constructions after the non-finite verb (2):  

 (1) Pablo laFemSing come/Pablo it eats.  

(2) Pablo quiso comerlaFemSing/Pablo wanted to eat it  

In this experiment, we examined the on-line processing of object clitic pronouns in finite and non-finite 
sentences when the clitic was positioned correctly (as in the sentences above) or incorrectly (as in the 
sentences below): 
  

(3) Pablo come la 

(4) Pablo quiso la comer 

 

Twenty native Spanish speakers and 20 proficient English L2 speakers of Spanish performed a self-
paced reading task with sentences like those illustrated above. For all sentence types and for both native 
and L2 speakers, clitics were read more slowly in the incorrect than in the correct position. For the finite 
sentences, performance differed for the two types of readers. Only native speakers, but not L2 learners, 
were slower following a feminine misplaced clitic relative to a correctly placed clitic. 
 

Results show that both native and highly proficient L2 speakers are sensitive to the syntactic 
representation of clitics and are able to exploit morphological information to resolve ungrammaticality. 
However, only native speakers appear to be able to generate an alternative interpretation, i.e., that the 
misplaced feminine clitic is a possible determiner of an upcoming NP. We claim that these results cannot 
be explained as a reflection of shallow syntax for the L2. Instead, we hypothesize that the observed 
difference between the two groups reflects the reduced availability of working memory resources in the 
L2. Reduced working memory resources in the L2 makes it more difficult to maintain alternative 
interpretations at subsequent points in sentence processing. 

 
 
Clahsen, H., & Felser, C. (2006). Grammatical processing in language learners. Applied Psycholinguistics, 27, 3-42.  
McDonald, J.L. (2006). Beyond the critical period: Processing-based explanations for poor grammaticality judgment 
performance by late second language learners. Journal of memory and Language, 55, 381-401.  
Hasegawa, M., Carpenter, P.A, & Just, M.A. (2002) An fMRI study of bilingual sentence comprehension and 
workload. Neuroimage 15, 647–660. 
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High-frequency (HF) words are processed more easily than low-frequency (LF) words, however models 
differ on why frequency effects (FEs) arise.  Some claim that repeated exposure to HF words strengthens 
lexical representations, causing them to reach threshold sooner than LF words (McClelland & Rumelhart, 
1981; Morton, 1970).  Others claim HF words are encountered earlier than LF words in a serial, rank-
ordered lexical search (Murray & Forster, 2004).  Duyck et al. (2008) investigated FEs in bilinguals, who 
have less absolute exposure to L1 and L2 words compared to monolinguals.  Threshold models predict 
FEs will be larger in L2 vs. L1 because HF words are less likely to have reached asymptotic learning in 
L2; rank models predict no difference because relative rank positions of HF and LF words are identical 
across L1 and L2.  Duyck et al. found larger L2 than L1 FEs using lexical decision (see also Lemhöfer et 
al., 2008), consistent with threshold models or a version of rank models where L1 and L2 words coexist in 
one lexical store.  Interestingly, Duyck et al. did not find any difference between bilinguals and 
monolinguals in L1 FEs.  This contradicts word production results showing larger L1 FEs in bilinguals, 
arguably because bilinguals have reduced L1 and L2 experience leading to “weaker links” between word 
forms and their lexical representations (Gollan et al., 2008, but see Ivanova & Costa, 2008).  However, 
single word lexical decision may lack sensitivity to detect such differences, and variations in L2 usage 
among bilinguals, previously unstudied, may differentially relate to L1 and L2 FEs. 
 
We investigated L1 and L2 FEs in 134 French-English bilinguals (77 French-dominant, 60 English-
dominant) who read HF and LF words in English and French paragraphs while their eye movements were 
recorded.  Participants were divided into three groups based on the proportion of time they read in their 
L2.  We considered high-L2 readers (n=45) to be the most bilingual, low-L2 readers (n=39) the least 
bilingual and most monolingual, and moderate-L2 readers (n=41) as in-between.  Two paragraphs were 
coded for frequency (high, moderate, low), and other variables (e.g., length, contextual predictability) in 
both English and French. Gaze durations (excluding skips and adjusted for skipping) for a total of 100 
content words in each language were analyzed, excluding proper nouns, cognates, and interlingual 
homographs.  
 
Consistent with Duyck et al., L2 FEs were larger than L1 FEs.  This difference was largest for low-L2 
readers and smallest for high-L2 readers. Unlike Duyck et al., the size of L1 FEs differed across the 
groups.  L1 FEs were larger for the high-L2 readers, arguably the most bilingual group, compared to low-
L2 readers, arguably the least bilingual group.  Low- and moderate-L2 readers patterned together.  Thus, 
L1 FEs observed in bilingual language production extend to bilingual reading, consistent with the “weaker 
links” hypothesis.  Taken together, the results suggest that FEs are better explained by threshold than by 
existing rank models, and that the amount of L2 experience is a key determinant of lexical activation, and 
thus FEs, during bilingual word processing. 
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TEXT MESSAGES: PROCESSING UNNATURAL WORDS IN NATURAL CONTEXTS 
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Masked priming studies on words spelled with missing, jumbled or replaced letters have shown that non-
standard orthographic symbols are rapidly normalized and integrated (e.g. Perea et al., 2008). In eye-
tracking, however, non-standard orthography elicits processing difficulties, especially in word-initial 
positions (e.g. Rayner et al., 2006; Duñabeitia et al., 2009). While these phenomena have been studied 
with fairly unnatural stimuli or, in the case of Perea et al.ʼs (2009) study on texting language, with 
sentences which were atypical of text messages and presented in isolation, this study considers the 
processing of non-standard text in a more naturalistic context by looking at authentic text messages.  

In e-mails, Instant Messaging and text messaging, senders use abbreviations such as “2day” or “tmrw” 
instead of “today” or “tomorrow”, respectively, in order to save typing effort, space and time. So far, 
several linguistic studies have looked at what kinds of abbreviations are commonly used in these novel 
modes of communication (e.g. Baron, 2008; Crystal, 2008; Frehner, 2008), but the processing of these 
shortenings has been neglected. The present eye-tracking study looked at English text messages, 
investigating if the unconventional spellings used in text messaging lead to processing difficulties for the 
recipient.  

Twelve native-speakers of English read 32 short text messages in typical text message format, half of 
which included commonly used shortenings, which were collected from corpora of authentic text-
messaging exchanges taken from Baron (2008), Frehner (2008) and Crystal (2008) as well as an 
additional online questionnaire. During naturalistic reading, participantsʼ eye-movements were recorded. 
We measured first fixation durations, second pass reading times, total reading times, regressions and 
skipping of words with homophonic (e.g. “2day”) and consonant spelling (e.g. “tmrw”) in comparison to 
their non-abbreviated counterparts. Position and grammatical context were matched between 
experimental and control items. It was expected that abbreviations would lead to difficulties in word 
recognition processes, which would be reflected in longer reading times of the shorter but less familiar 
abbreviated forms.  

Indeed, statistical analyses showed elevated reading times of shortened versus fully spelled forms, 
implying processing difficulties on the part of the recipient. This effect was strongest in first fixation 
durations (F1(1,11)=42.249, p<0.001; F2(1,29)=55.764, p<0.001). In total reading times, only homophonic 
spelling evinced longer latencies, whereas consonant spellings were processed as fast as fully spelt 
forms. These differential effects between homophonic versus consonant spelling (F1(1,11)=5.214, 
p=0.043; F2(1,29)=5.897, p=0.022) suggest different degrees of processing difficulties depending on 
whether normalization requires the revision of only orthographic (consonant spelling) or orthographic and 
phonological code (homophonic spelling). 

This poster will present the eye-tracking study and its results and discuss them in the context of current 
approaches to word recognition and text integration.      

 
 

Baron, Naomi S. (2008). Always On: Language in an Online and Mobile World. New York: Oxford University Press. 
Crystal, David. (2008). Txtng – the gr8 db8. New York: Oxford University Press. 
Duñabeitia, Jon A., Perea, Manuel & Carreiras, Manuel (2009). “Eye movements when reading words with $YMβOL$ 
and NUM83R5: There is a cost.” Visual Cognition 17, 617-631. 
Frehner, Carmen. (2008). Email - SMS - MMS. Bern etc.: Peter Lang. 
Perea, Manuel, Acha, Joana & Carreiras, Manuel (2009). “Eye movements when reading text messaging (txt 
msgng).” Quartely Journal of Experimental Psychology, 1-8. 
Perea, Manuel, Duñabeitia, Jon A. & Carreiras, Manuel (2008). “R34D1NG W0RD5 W1TH NUMB3R5.” Journal of 
Experimental Psychology: Human Perception and Performance 34, 237-241. 
Rayner, Keith, White, Sarah, Johnson, Rebecca L. & Liversedge, Simon P. (2006). “Raeding Wrods with Jubmled 
Lettres: There is a Cost.” Psychological Science 17, 192-193. 
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Recent evidence has shown that suffixes are identified within nonwords only when they follow an existing 
stem (e.g., in 'shootment', but not in 'mentshoot'), thus suggesting that their mental representation is 
position locked (Crepaldi, Rastle & Davis, 2010). These results highlight the important issue of morpheme 
position coding.  Though it is clear that morphemes are somehow coded for position in the word 
identification system (or otherwise we could not distinguish between words like 'overhang' and 
'hangover'), even the most recent theories of morphological processing (e.g., Crepaldi, Rastle, Coltheart & 
Nickels, 2010; Taft, 2006) have not considered how that position specificity might be implemented. 

In this study we ask whether stem and prefix identification is sensitive to positional constraints (as has 
been observed in suffix identification). To address this question we carried out two lexical decision 
experiments capitalizing on the well established morpheme interference effect as a diagnostic for 
morpheme identification (e.g., Taft & Forster, 1975); this effect refers to the fact that nonwords comprising 
existing morphemes (e.g., 'shootment') are rejected more slowly than nonwords that do not have a 
morphological structure (e.g., 'shootmant'). 

In Experiment 1 we show that the rejection time of reversed compounds (e.g., 'moonhoney') is longer than 
that of matched control nonwords (e.g., 'moonbasin'). Because it has been shown that non morphological 
transposed halves nonwords (e.g., 'dulesche') do not activate the representation of their corresponding 
words (e.g., 'schedule'), this effect must be morphological in nature; readers must have thus identified 
'honey' and 'moon' within 'moonhoney', and the representations of these morphemes must have activated 
(at least partially) the word 'honeymoon'. This account implies that stem identification is position-
independent. 

In Experiment 2 we show that the rejection time of pseudo prefixed nonwords (e.g., 'predrink') is longer 
than that of matched control nonwords (e.g., 'pledrink'), thus replicating the morpheme interference effect 
described in previous studies. Crucially, however, we also show that this effect disappears when the 
relative order of the prefixes and the stems is reversed; nonwords like 'drinkpre' are as difficult to reject as 
nonwords like 'drinkple', indicating that 'pre' has not been identified as a prefix in these stimuli. 

These results extend previous findings (that were limited to suffixes) and allow a strong and general 
conclusion on the position specificity of morpheme representations: stem identification is position 
independent, whereas affix identification is position specific. We discuss how the characteristics of the 
orthographic input might give rise to this difference in the recognition system.  

 
 
Crepaldi, D., Rastle, K., & Davis, C. J. (2010). Morphemes in their place: evidence for position-specific identification 
of suffixes. Memory and Cognition, 38(3), 312-321. 
Crepaldi, D., Rastle, K, Coltheart, M., & Nickels, L. (2010). 'Fell' primes 'fall', but does 'bell' prime 'ball'? Masked 
priming with irregularly inflected primes. Journal of Memory and Language, 63, 83 99. 
Taft, M. (2006). A localist-cum-distributed (LCD) framework for lexical processing. In S.M. Andrews. From inkmarks to 
ideas: Current issues in lexical processing. Psychology Press. 
Taft, M. & Forster, K.I. (1975). Lexical storage and retrieval of prefixed words. Journal of Verbal Learning and Verbal 
Behavior, 14, 638-647. 
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During text comprehension, readers construct an internal representation or ʻsituation modelʼ of what is 
being described (Kintsch, 1988), encoding dimensions such as time, space, causation, and character-
based information (Zwaan & Radvansky, 1998). This allows readers to generate inferences and anticipate 
future events (e.g. regarding the likely behaviour of certain characters). Research relating to the 
character-based dimension of situation models has been principally concerned with inferences based on 
character information provided in the text (Rapp et al., 2001). In contrast, the current research 
investigates how and when readers utilise information from long term memory (LTM) relating to the 
behaviour of well-known characters (e.g. Harry Potter).  Recent studies suggest the importance of LTM 
information in evaluating story events. For example, inserting an event description that would be 
anomalous in the real world (e.g. The mouse picked up the dynamite) into a well-known fictional context 
(Tom & Jerry) can override the normal processing difficulty experienced by readers (Filik, 2008; Filik & 
Leuthold, 2008; Nieuwland & van Berkum, 2006). Thus, readers appear to bypass real-world expectations 
and instead evaluate information using their stored knowledge about the fictional context (but see Warren 
et al., 2008). It is not clear; however, in how much detail readers represent character-based information. 
One could argue that in contexts like Tom & Jerry, readers generally anticipate violations of their real-
world knowledge, rather than generating specific character-based expectations (e.g. what Jerry typically 
would or would not do). We describe an ERP study and an eye-tracking study investigating whether, and 
when, readers utilise detailed character-based expectations in processing event information.  In both 
studies, participants read materials like (1) (slashes indicate eye-tracking analysis regions). ERPs elicited 
by the critical word (lorry) showed a larger N400 when the action described did not fit with the characterʼs 
typical behaviour (b) than when it did (a). Indeed, the N400 elicited by (b) did not differ from that elicited 
by a pragmatic anomaly in a real-world context (c). Eye-tracking data showed more regressions out of the 
critical region for (b) and (c) than for (a) and (d). These findings suggest that participants used information 
from LTM to generate specific expectations about a characterʼs behaviour, with violations of these 
expectations having a very early influence on reading. Interestingly, total reading times were elevated for 
(c) only, suggesting that such violations are more easily accommodated for fictional than real-world 
characters. 
 

1.  
a. THE INCREDIBLE HULK 
The Incredible Hulk was annoyed by the busy traffic./ The angry man picked up the/ lorry/ and continued/ 
on his way. 
 

b. SCOOBY DOO AND SHAGGY 
Shaggy was annoyed by the busy traffic./ The angry man picked up the/ lorry/ and continued/ on his way. 
 

c. TRAFFIC JAM 
Terry was annoyed by the busy traffic./ The angry man picked up the/ lorry/ and continued/ on his way. 
 

d. TRAFFIC JAM 
Terry was annoyed by the busy traffic./ The angry man glared at the/ lorry/ and continued/ on his way. 
 
Filik, R. (2008). Contextual override of pragmatic anomalies: Evidence from eye movements. Cognition, 106, 1038-
1046. 
Filik, R., & Leuthold, H. (2008). Processing local pragmatic anomalies in fictional contexts: Evidence from the N400. 
Psychophysiology, 45, 554-558. 
Kintsch, W. (1988). The role of knowledge in discourse comprehension: A construction-integration model. 
Psychological Review, 95, 163–182. 
Nieuwland, M. S. & Van Berkum, J. J. A. (2006). When peanuts fall in love: N400 evidence for the power of discourse. 
Journal of Cognitive Neuroscience, 18, 1098-1111. 
Rapp, D. N., Gerrig, R. J., & Prentice, D. A. (2001). Readersʼ trait-based models of characters in narrative 
comprehension. Journal of Memory and Language, 45, 737–750. 
Warren, T., McConnell, K., & Rayner, K. (2008). Effects of context on eye movements when reading about possible 
and impossible events. Journal of Experimental Psychology: Learning, Memory, and Cognition, 34, 1001-1010. 
Zwaan, R. A., & Radvansky, G. A. (1998). Situation models in language comprehension and memory. Psychological 
Bulletin, 123, 162–185.     
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Does motor experience shape word meanings?  Motor fluency is linked to emotional valence: people tend 
to like things that are easy for them to interact with physically (Oppenheimer, 2008).   

Fluency-valence associations may have surprisingly pervasive effects.  Right-handers, who act more 
fluently with their right hand than with their left, associate positive ideas like ʻgoodnessʼ and ʻtruthʼ with 
rightward space, and negative ideas with leftward space (Casasanto, 2009).  Asymmetries in manual 
motor fluency shape peopleʼs mental representations, even in highly abstract domains that seem far-
removed from motor experience. 

Increasingly, the hands provide a medium for producing language, as English speakers spend countless 
hours communicating via text documents, email, Internet chat, blogs, and social networking sites.  The 
QWERTY keyboard mediates this communication for millions of language users.  Some words are spelled 
with letters on the left side of the keyboard (e.g., bastard, waste), and other words with letters on the right 
side (e.g., jolly, lollipop).   

Could experience with QWERTY be shaping the mental lexicon?  That is, are right-handers (a 90% 
majority) shifting the positivity and negativity of wordsʼ meanings through implicit hand-valence 
associations?  If so, words with more right-hand letters should have more positive meanings on average 
than words with more left-hand letters.   

To test this proposal, in Experiment 1 we analyzed the relationship between valence and QWERTY key 
position in the 1034 words of the Affective Norms for English Words (ANEW) corpus (Bradley & Lang, 
1999).  We computed the difference between the number of right-hand and left-hand letters in each word 
(Right-Hand Advantage=(#right-hand letters)-(#left-hand letters)), and correlated these scores with the 
wordsʼ valence.  As predicted, the Right-Hand Advantage was positively correlated with ANEW valence 
ratings (r=.06, p=.04).  ANEW ratings were collected using pencil and paper, ruling out online effects of 
typing fluency.   

Since most of the words in ANEW existed before the invention of QWERTY, it is possible that the effects 
in Experiment 1 were due in part to word frequency or pre-existing semantics. 

To examine effects of key position independent of pre-existing semantics and frequency, in Experiment 2 
we asked English speakers (N=800) to rate the valence of 1600 pronounceable nonce words (20 items 
per participant), presented as ʻwords in an alien languageʼ.  We used a computerized version of the 
ANEW rating scale, which required participants to click on radio buttons, but not to type.   

Nonce words containing only right-hand letters were judged to be more positive than those containing 
only left-hand letters (t(174)=2.00, p=.02).  Across all 1600 nonce words, the Right-Hand Advantage 
correlated positively with valence ratings (r=.08, p=.001), even when word length was controlled (r=.06, 
p=.01).  Implicit associations between typing fluency and valence may be stored at the level of the letter 
or group of letters.   

The link between QWERTY key position and valence is evident even for novel words, and even when 
people are not typing.  It appears that the meanings of English words have been shaped by right-handersʼ 
interactions with the QWERTY keyboard. 

  
 

Casasanto, D. (2009). Embodiment of Abstract Concepts: Good and bad in right- and left-handers. Journal of 
Experimental Psychology: General. 138(3), 351-367. 
Oppenheimer, D. M. (2008). The secret life of fluency. Trends in Cognitive  
Science, 12(6), 237–241. 
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Models of visual word recognition have traditionally assumed ʻautomaticityʼ in reading, whereby converting 
print to sound is a relatively effortless task that does not impinge on central attentional resources (e.g., 
Perfetti, Bell, & Delaney, 1988). However, recent research suggests that automaticity may be conditional 
on certain factors: Reading via the lexical route can occur relatively automatically, but reading via 
grapheme-to-phoneme correspondence cannot (Reynolds & Besner, 2006; OʼMalley, Reynolds, Stolz, & 
Besner, 2008); fluent readers can access word information automatically but poorer readers cannot 
(Ruthruff, Allen, Lien, & Grabbe, 2008). We report an experiment that used a dual-task Psychological 
Refractory Period (PRP) paradigm to investigate the conditions under which reading can proceed 
ʻautomaticallyʼ or with minimal involvement of central attention, and specifically whether this occurs as a 
function of the interaction between intrinsic word properties and reading skill.  

We therefore examined whether readers of greater (skilled) and lesser (dyslexic) reading ability showed 
qualitatively similar or different patterns across words requiring lexical, or whole word reading (exception 
words, e.g., receipt) versus phonological reading (pseudohomophones, e.g., kaffeen, and nonwords, e.g. 
proundy). Participants (n = 40) heard a high or low tone, then saw a letter-string (exception word, 
pseudohomophone, or non-word) after 75 msec (short SOA) or 900 ms (long SOA); their tasks were to 
make a high vs. low tone decision, then read the word aloud. Half of the words were primed by prior 
presentation in an earlier block; half were unprimed. Following standard PRP logic, we assumed that if the 
reading task does not engage central attention, there should be an underadditive interaction of the 
primed/unprimed conditions across SOAs; in contrast, if it does engage central attention, there should be 
an additive interaction between priming condition and SOA.  

Our results provide clear evidence that for skilled, non-dyslexic readers, word reading (both lexical and 
phonological) can proceed relatively automatically: We found a reliable underadditive interaction for all 
letter-string types, suggesting that even phonological recoding (required in both the pseudoword and 
nonword tasks) could proceed with minimal central attention. Furthermore, the PRP effect was very 
strongly influenced by reading proficiency. In contrast, the dyslexic group showed a pattern consistent 
with the engagement of central attention for all three letter-string conditions, and hence that in this group 
central attention was involved in reading across both lexical and phonological routes. Taken together, our 
results show no evidence of qualitative processing differences between lexical and phonological reading 
routes based on the involvement of central attention. Rather, our findings are novel in suggesting that 
automaticity in reading is strongly influenced by reading proficiency, irrespective of word type.  
 
 
OʼMalley, S., Reynolds, M. G., Stolz, J. A., & Besner, D. (2008). Reading aloud: Spelling-sound translation uses 
central attention. Journal of Experimental Psychology: Learning, Memory and Cognition, 34, 422-429. 
Perfetti, C. A., Bell, L., & Delaney, S. (1988). Automatic phonetic activation in silent word reading: Evidence from 
backward masking. Journal of Memory and Language, 27, 58-70. 
Reynolds, M., & Besner, D. (2006). Reading aloud is not automatic: Processing capacity is required to generate a 
phonological code from print. Journal of Experimental Psychology: Human Perception and Performance, 32, 1303-
1323.  
Ruthruff, E., Allen, P. A., Lien, M-C., & Grabbe, J. (2008). Visual word recognition without central attention: Evidence 
for greater automaticity with greater reading ability. Psychonomic Bulletin & Review, 15, 337-343. 
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The study explores by means of event-related brain potentials (ERPs) the morphosyntactic processing 
deficit in Developmental Dyslexia (DD), addressing the ongoing debate on the linguistic nature of the 
disorder. Here, we pursue the hypothesis that the deficit is based on difficulties in the phonological 
domain. This approach is sparked by the idea that the comprehension of some morphemes, such as 
verbal inflections, can be traced back to the processing of short and rapid sounds characterizing the input 
(Leonard, 1998). Furthermore, empirical evidence suggests that problems with subject-verb agreement 
rules and more generally sentence comprehension in DD are based on underlying phonological deficits, 
as expressed in impaired non-word repetition (Rispens & Been, 2007) or phonological short-term memory 
(Robertson & Joanisse, 2010).  

Thirteen German-speaking adults with DD (aged 19-28 years) and 13 unimpaired control participants, 
matched for age, gender, IQ, and educational level participated in the study. They were asked to judge 
the grammaticality of auditorily presented short German sentences, while an EEG was recorded. 
Sentences consisted of a pronoun and a verb that either matched or did not match the pronoun in 
number. In order to investigate the interaction between phonological/auditory and morphosyntactic 
processing, the verbal inflections were manipulated to consist of three levels of acoustic salience (e.g., 
Low: ich mache vs. *ich machen, Medium: du kaufst vs. *du kauft; High: du nimmst vs. *du nehmt). 
Additionally, we collected ERP data on phoneme discrimination (/da/ vs. /ga/) and behavioral data on 
phonological processing and phonemic awareness from the same participants.  

As expected, both ERP and behavioral results confirm the presence of phonological deficits in DD 
participants. Moreover, DD participants show morphosyntactic processing problems, as they seem to 
need an additional process compared to control participants, reflected in both the presence of an 
additional ERP component in response to morphosyntactic violations and in longer reaction times in the 
grammaticality judgment task. The finding of an additional positive ERP component in DD participants is 
partially in line with a recent ERP study in Italian dyslexics (Cantiani, Lorusso, Perego, Molteni, & Guasti, 
submitted). However, no clear effect concerning the threefold manipulation of the acoustic salience of the 
verbal inflections emerged. Given the use of short sentences, processing problems are less likely related 
to short-term memory limits but rather to the construction and/or retrieval of implicit rules for handling 
inflectional morphology. 

In conclusion, the absence of a clear impact of acoustic salience on subject-verb agreement processing in 
DD participants suggests that anomalous morphosyntactic processing is not directly dependent on 
phonological/auditory problems. However, the presence of correlations between morphosyntactic 
processing and behavioral data on phonological processing and phonemic awareness leaves open the 
possibility that, to some extent, phonology modulates morphosyntax in ways that need to be further 
investigated. 
 
 
Cantiani, C., Lorusso, M.L., Perego, P., Molteni, M. & Guasti, M.T. (submitted). ERPs reveal anomalous 
morphosyntactic processing in Developmental Dyslexia.   
Leonard, L. (1998). Children with specific language impairment, Cambridge, MA: MIT press.  
Rispens, J.E., & Been, P.H. (2007). Subject-verb agreement and phonological processing in developmental dyslexia 
and SLI. A closer look. International J Lang Comm Dis, 42, 293–305.  
Robertson, E.K., & Joanisse, M.F. (2010). Spoken sentence comprehension in children with dyslexia and language 
impairment: The role of syntax and working memory, Appl Psycholinguist, 31, 141–165. 
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The cognate facilitation effect is widespread in studies on bilingual language processing. The effect points 
to faster and better processing of cognates, translation equivalents that overlap in terms of both form and 
meaning, such as Dutch ʻdansʼ and English ʻdanceʼ, as compared to non-cognate translation pairs like 
ʻpaintʼ and ʻverfʼ .  

Most studies examining cognates have involved nouns (c.f., Sánchez-Casas & García-Albea, 2005; 
Duyck, Van Assche, Drieghe, & Hartsuiker, 2007; Schwartz & Kroll, 2006; Van Hell & De Groot, 2008). 
The present study considers both noun and verb cognates, including a category of word class ambiguous 
noun verbs (e.g., ʻa danceʼ vs. ʻto danceʼ), and looks into factors that affect the differences in processing 
of these word class categories, in particular the facilitatory effect of the number of shared representations 
of a word, as well as cross-linguistic similarity and lexical frequency.  

In a visual lexical decision task with English nouns and verbs in minimal context, performed by Dutch-
English bilinguals, the recognition of both nouns and verbs was influenced by their cognate status. 
Additionally, a syntactic ambiguity effect was found for verbs, implying that class ambiguous noun verbs 
are processed faster than unambiguous verbs when the noun and verb meanings are related; no such 
beneficial word class effect was obtained for noun verbs as compared to unambiguous nouns. 
Furthermore, similar to other recent studies (e.g., Dijkstra, Miwa, Brummelhuis, Sappelli, & Baayen, 
2010), the data suggest that English cognate recognition for Dutch-English bilinguals is dependent on the 
degree of orthographic overlap with their Dutch translation equivalent as well as lexical frequency. 

Subsequently, it was examined how the cognate effect for verbs and nouns is affected by sentence 
context using an eye-tracking paradigm. Dutch-English bilinguals were asked to silently read low-
constraint SVO sentences in English. The cognate status of either the verb or a noun in mid-sentence 
position was manipulated. Similar to the lexical decision study, we also manipulated syntactic ambiguity, 
to examine if word class ambiguous verbs still benefit from the additional noun reading when embedded 
in sentence context (cf. Harley, 2008). We expected to find larger cognate effects for nouns than for 
verbs, given that the noun cognates were more often crosslinguistically identical than the verb cognates. 
Preliminary analyses show a clear cognate effect for nouns, which seems to be absent for verbs. 

On the basis of the present results, we propose a specific lexical representation for verb cognates that is 
dependent on syntactic ambiguity and cross-linguistic orthographic overlap in the bilingualʼs lexicon. Both 
cognate status and syntactic ambiguity help the process of word recognition. In the broader framework of 
bilingual research, our study provides more insight into the issues of shared representations and co-
activation of words in the bilingual mind. 

 
 

Duyck, W., van Assche, E., Drieghe, D., and Hartsuiker, R.J. (2007). Visual word recognition by bilinguals in a 
sentence context: Evidence for non-selective lexical access. Journal of Experimental Psychology: Learning, Memory 
and Cognition 33, 663-679. 
Dijkstra, T., Miwa, K., Brummelhuis, B., Sappelli, M., and Baayen, H. (2010). How cross-language similarity affects 
cognate recognition. Journal of Memory and Language 62, 284-301. 
Harley, T. A. (2008). The Psychology of Language: From data to theory (3rd. ed.) Hove: Psychology Press. 
Sánchez-Casas, R., & García-Albea, J. E. (2005). The representation of cognate and noncognate words on bilingual 
memory: Can cognate status be characterized as a special kind of morphological relation? In J. F. Kroll & A. M. B. De 
Groot (Eds.),  Handbook of bilingualism (pp. 226–250). New York: Oxford University Press. 
Schwartz, A. I.  & Kroll, J. F. (2006). Bilingual lexical activation in sentence context. Journal of Memory and Language 
55, 197-212. 
Van Hell, J. G. & De Groot, A. M. B. (2008). Sentence context modulates visual word recognition and translation in 
bilinguals. Acta Psychologica 128, 431–451.
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Earlier research has shown that speakers naming object pairs in noun phrases, such as "dog and bell", 
are able to retrieve their names in parallel, but often fail to do so (e.g., Malpass & Meyer, 2010). In these 
studies, the objects that were named were unrelated to each other. However, other research has shown 
that speakers naming single objects accompanied by context objects, which they should ignore, process 
the context objects more extensively when they are associatively related to the named objects than when 
they are unrelated (Oppermann et al., 2008). Here we examined how associative relatedness between 
objects that were both named affected the speakersʼ processing of the objects.   
 

Experiment 1 used a gaze-contingent display change paradigm. The participants named pairs of objects 
in a fixed left-to-right order. From earlier experiments, we knew that they would usually inspect the objects 
in the order of mention. During the saccade from the left to the right object, the right object presented at 
trial onset (the interloper) was replaced by a new object (the target). We orthogonally varied the 
relationship between the interloper and target (conceptually related vs. unrelated, e.g., two different locks) 
and the relationship between the interloper and left object (associatively related vs. unrelated, e.g., lock-
key vs. lock-scissors). Replicating earlier findings, we found that the target (the right object) was fixated 
for a significantly shorter time after related than after unrelated interlopers. This demonstrates that the 
speakers had processed the right object before fixating upon it. We also found that the target was fixated 
for a significantly shorter time when the left and interloper objects were associated than when they were 
unrelated. This shows that associated left objects facilitated the processing of the targets. However, there 
was no interaction between these two effects. Thus, the interlopers were processed equally efficiently 
regardless of whether they were associated or unrelated to the left objects, suggesting that the left and 
right objects were processed sequentially. By contrast, in highly associated interloper – left object pairs, 
associative relatedness was found to affect the processing of the left objects: Speakers looked 
significantly longer at the left object when it was accompanied by an associated than by an unrelated 
interloper, consistent with parallel processing of the objects and interference among them. Experiment 2, 
which used stable object displays, replicated this pattern of opposite effects of associative relatedness for 
the left and right objects (interference vs. facilitation, respectively, see Figure 1).    
 
These results imply that speakers process objects in parallel, but that the extent to which they do so 
depends on the associative relatedness between the objects.  
 
     

 
 
 
Figure 1. The results of Experiment 2. 
 
Malpass, D., & Meyer, A. S. (2010). The time course of name retrieval during multiple-object naming: 
Evidence from extrafoveal-on-foveal effects. Journal of Experimental Psychology: Learning, Memory, and 
Cognition,36, 523-537. 
Oppermann, F., Jescheniak, J. D., & Schriefers, H. (2008). Conceptual coherence affects phonological activation of 
context objects during object naming. Journal of Experimental Psychology: Learning, Memory, and Cognition, 34, 
587-601.
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A classical finding from the picture-word-interference task is that semantically related distractor words 
(e.g. “horse” if the picture shows a donkey) interfere more strongly with the picture naming response than 
unrelated distractor words (e.g. “flower”). This semantic interference effect is interpreted as an index of 
lexical competition, a core feature of prominent speech production models (e.g., Levelt, Roelofs, & Meyer, 
1999; Roelofs, 1992; Starreveld & La Heij, 1995). Recently, however, Janssen et al. (2008) challenged 
this interpretation based on experiments with a novel version of the picture-word interference task, which 
introduced a task-switching component. In this task version participants either named the picture or read 
the word, depending on the wordʼs color. The authors reported semantic interference in picture naming, 
even if the word appeared 1000 ms after the picture. Because picture name retrieval is completed faster, 
the authors argue that the semantic interference effect cannot reflect lexical competition and suggest a 
post-lexical locus of the effect (when the distractor word has to be purged from a single-channel 
articulatory output buffer). Their theoretical inference, however, critically rests on the assumption that 
semantic effects in the different versions of the task reflect the same cognitive processes. This core 
assumption, however, need not be correct in view of the obvious differences between the task versions. 
For example, in the task-switching version subjects unpredictably need to switch between picture naming 
and word reading, while in the standard version they perform picture naming constantly. Obviously, this 
task-switching component makes the former task more demanding than the latter, in that it introduces 
additional or different processes, complicating any comparison of the data patterns resulting from the two 
task versions. However, any demonstration of comparable semantic effects across tasks would remove 
part of this scepticism and would thus strengthen the inference drawn by Janssen et al. The present 
experiments were designed to provide an empirical test of this issue. In two sets of experiments 
conducted in German and English, we contrasted semantic effects in the two task versions, while using 
identical materials. In contrast to what would be expected on the basis of the reasoning of Janssen et al., 
we found striking differences across tasks in both languages. We obtained sizeable semantic interference 
effects in the standard task (43 ms and 40 ms interference with the German and English materials, 
respectively, ps < .01) but no such effects in the task-switching version (3 ms and 5 ms in the opposite 
direction with the German and English materials, respectively, Fs < 1), even though the English 
experiments used the same materials as Janssen et al. These data demonstrate that theoretical 
inferences about the origin of semantic effects in the standard picture-word interference task based on the 
results from the task-switching version used by Janssen et al. are difficult to draw. 

 
 

Janssen, N., Schirm, W., Mahon, B. Z., & Caramazza, A. (2008). Semantic interference in a delayed naming task: 
Evidence for the response exclusion hypothesis. Journal of Experimental Psychology: Learning, Memory, and 
Cognition, 34, 249-256. 
Levelt, W. J. M., Roelofs, A., & Meyer, A. S. (1999). A theory of lexical access in speech production. Behavioral and 
Brain Sciences, 22, 1-75. 
Roelofs, A. (1992). A spreading-activation theory of lemma retrieval in speaking. Cognition, 42, 107-142. 
Starreveld, P. A. & La Heij, W. (1995). Semantic interference, orthographic facilitation, and their interaction in naming 
tasks. Journal of Experimental Psychology: Learning, Memory, and Cognition, 21, 686-698. 
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A CORPUS-BASED ANALYSIS OF SPEECH ERRORS 
Svetlana Gorokhova (St Petersburg State University) 
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This paper approaches the issue of the semantic context effect through an analysis of naturally occurring 
Russian speech errors (slips of the tongue). The errors were collected by tape-recording and digitally 
recording everyday conversations, telephone conversations, and live TV and radio programs such as talk 
shows and interviews. 176 examples of contextual semantic substitution errors, i.e. cases of lexical 
retrieval failure when a word semantically related to a distractor word from the current utterance is 
substituted for the target word  (e.g. I was just beginning to FALL ASLEEP and then I REMEMBERED � I 
was just beginning to FORGET and then I REMEMBERED) were analyzed both in terms of word 
association norms and in terms of co-occurrence frequency of the word pairs involved in contextual 
semantic substitutions.  

Based on the type of semantic relations between the distractor and the error, the available examples were 
grouped into the following categories: co-hyponymy, hyponymy, holonymy, synonymy, antonymy, and 
ʻrelatedʼ (semantic relations other than synonymy, antonymy, generic, and partitative). 

To find out whether the distractor and the error are associatively as well as semantically related, the 
distractor-target and distractor-error pairs were compared to word association norms from Russian Word 
Association Thesaurus (a distractor word was taken as a stimulus and the target and the error, as its 
associative responses). Paired t-tests reveal that the response frequency of the error significantly 
exceeds that of the target (p < .001) for all types of semantic relations between the distractor and the 
error. 

For each distractor-target and distractor-error pair, the strength of co-occurrence of the two words of the 
pair in the Russian National Corpus was estimated using Mutual Information and T-test. A Fisherʼs test 
used to compare distractor-target and distractor-error co-occurrence rates shows that, except 
synonymous distractor-error pairs, the co-occurrence strength of distractor-error pairs is significantly 
higher than that of distractor-target pairs (overall, p < .05). 

The comparisons with word association norms and with the corpus data suggest that contextual semantic 
substitutions may reflect associative rather than semantic relationships between words. Even though the 
distractor and the error are semantically related, they are also associatively related and (with the likely 
exception of synonyms) tend to co-occur frequently in speech and texts. Distractor-error co-occurrence 
frequency may affect the likelihood that the error word might be selected instead of the target word. 

The results of picture-word interference studies suggest that the interfering effect of semantic context on 
lexical selection is limited  to cases when a context stimulus (prime) and a target are category coordinates 
(Kroll & Stewart 1994; Damian & Als 2005 etc.), or even that the effect is irrelevant to the general property 
of lexical retrieval mechanism (Finkbeiner & Caramazza 2006; Mahon & Caramazza 2009). Unlike the 
“semantic interference effect” observed in picture naming studies, the semantic context effect reflected in 
speech errors is not confined to cases where a distractor and a target are category coordinates; instead, 
the distractor and the target are typically unrelated to each other while the distractor and the error are 
associatively related. The effect can be described as “lexical selection by activation” and seems to be a 
major effect implicit to natural language production mechanism. 

 
 
 
Damian, M.F. & Als, L.C. 2005. Long-lasting semantic context effects in the spoken production of object names.   
Journal of Experimental Psychology: Learning, Memory, and Cognition 31: 1372–84. 
Finkbeiner, M., & Caramazza, A. 2006. Lexical selection is not a competitive process: A reply to La Heij et al. Cortex 
42: 1032–35. 
Kroll, J.F., & Stewart, E.. 1994. Category interference in translation and picture naming: Evidence for asymmetric 
connections between bilingual memory representations. Journal of Memory and Language 33: 149–74. 
Mahon, B.Z., & Caramazza, A. 2009. Why does lexical selection have to be so hard? Comment on Abdel Rahman 
and Melingerʼs swinging lexical network proposal. Language and Cognitive Processes 24 (5): 735-48. 
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Agreement is a syntactic phenomenon that determines cohesion between the elements of a sentence. 
Previous cross-linguistic studies examining agreement have suggested that L2 processing is affected by 
L1 syntax (Foucart & Frenck-Mestre, in press; Nicol and Greth, 2003; Tockowitz & MacWhinney, 2005). 
To further investigate this question, we compared Spanish-English, French-English and Greek-English 
late bilinguals with medium-high proficiency. We examined their performance in the production of 
possessive pronouns and adjectives. In English, the possessive adjective and pronoun agree with the 
possessor in gender in the singular (i.e., his/her, his/hers), but are not gender marked in the plural (i.e., 
their, theirs). Greek follows the same pattern as English. In Spanish, in contrast, the possessive adjective 
agrees with the possessee in number but not in gender (i.e., number: sus, gender: su, for both masculine 
and feminine); the possessive pronoun agrees in both number and gender with the possessee (i.e., 
number: suyos/suyas, gender: suyo/suya, for masculine and feminine respectively). In French, the 
possessive adjective and pronoun agree with the possessee in both gender and number (i.e., son/sa/ses, 
le sien/ la sienne/les leur). Participants were asked to describe in English pictures involving family related 
characters of either same or different gender, for gender matching and mismatching conditions, 
respectively. Given the cross-linguistic differences mentioned above, if L1 agreement rules affect L2 
processing, Spanish- and French-English L2 speakers should show ʻpossessee gender attractionʼ effects 
during the selection of possessive pronouns/adjectives in English production.    

In Experiment 1, we manipulated gender agreement matching/mismatching in a picture naming task 
involving the use of possessive-pronouns where the possessee linearly intervened between the 
possessor and the pronoun. In Experiment 2, participants were asked to describe pictures with sentences 
involving the use of possessive-adjectives where the possessee did not linearly intervene between the 
possessor and the adjective. Results revealed that, when the possessee did not linearly intervene 
between the possessor and the adjective (Experiment 1), only the groups of bilinguals produced errors, 
with all the groups showing similar attraction effects. In contrast, when the possessee intervened between 
the possessor and the pronoun (Experiment 2), Spanish- and French-English bilinguals produced more 
errors than English native speakers and Greek-English bilinguals. This ʻpossessee gender attractionʼ 
effect found in L2 speakers whose L1 agreement rules differ from English suggests that possessive-
pronouns selection is affected by L1 syntax during L2 language production.  
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In two experiments, we examined two factors that may influence referring when interlocutors have 
differing perspectives: commonality assessment and perspective overlap.  
 

Interlocutors determine, implicitly or explicitly, what knowledge they have in common during commonality 
assessment. This process allows speakers to design messages with their addresseeʼs perspective in 
mind (i.e., audience design). Horton & Gerrig (2005) propose that speakers use more perspective-
appropriate utterances when commonality assessment is easy. In Exp.1, we test this theory by 
manipulating difficulty of commonality assessment and perspective of conversational partners in a 
referential communication task. Experimental displays included ten objects, of which three were critical 
objects that were identical in shape but differed in size (e.g., three different-sized fish). Six objects were 
visually co-present; the remainder were visible only to speakers. In the same-perspective condition, all 
three critical objects were co-present; in the different-perspective condition, the big object was hidden 
from listeners. Targets were always medium sized, but the perspective-appropriate names differed across 
perspective conditions. Difficulty was manipulated by changing perceptual grouping of shared objects 
(Fig.1).  
 

There was no difference in rate of perspective-appropriate responding across perspective conditions 
(M=0.81; p>0.10); however, easy perceptual groupings led to greater rates of perspective-appropriate 
responding than hard groupings (p<0.001).  Speakers were also more likely to add “er” to utterances 
(saying “bigger” instead of “big fish”) in the hard condition (p=0.05). Overall, the results support Horton & 
Gerrigʼs theory of commonality assessment: speakers typically produced appropriate expressions but 
were still sensitive to difficulty. 
 

Exp.2 examined different explanations for the “er” results in Exp.1. One possibility is that “er” helps 
speakers align with listeners when their perspectives are in conflict. Another possibility is speakers use 
“er” to communicate information to listeners about the hidden item. In Exp.2, we test these explanations 
by manipulating perspective overlap. Critical trials included three contrast objects with one hidden. In low-
overlap condition, target size from the speakerʼs and listenerʼs perspectives were in conflict (“medium” vs. 
“big”). In the high-overlap condition the target size for speaker and listener were aligned (“big”). These 
conditions were compared to a baseline condition with two mutually visible contrast objects. All conditions 
in Exp.2 had a hard perceptual grouping. We measured rate of “er” production. If alignment during 
perspective-conflict motivates “er” production, “er” rates should be higher in the low-overlap condition. If 
speakers produce “er” to communicate the existence of a third, privileged-ground object, “er” production 
should be equivalent in the critical conditions, both of which should elicit more “er” productions than 
baseline. 
 

Speakers produced more “er” adjectives in the low-overlap condition (p<0.001). Neither condition differed 
significantly from the two-object baseline (p>0.10). These results support the conflict hypothesis: 
speakers are more willing to use ”er” when speaker and listener perspectives are in conflict. 
 

These findings add to recent work in production in two ways: (1) Showing empirically that difficulty in 
commonality assessment affects reference, and (2) when perspectives conflict, speakersʼ referential 
choices express this conflict, even when producing addressee-appropriate expressions. 
 

Fig.1. Exp.1: Example displays. Top: Easy condition. Bottom: Hard Condition 

 
 
Horton, W. S., & Gerrig, R. J. (2005a). Conversational common ground and memory processes in language 
production. Discourse Processes, 40, 1–35.
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Models of reference production are influenced by findings 
that in visual domains, speakers tend to select attributes of a 
target referent based on their degree of salience or 
preference. Preferred attributes are often selected when 
they have no discriminatory value leading to 
overspecification (Pechmann, 1989; Belke & Meyer, 
2002; Engelhardt, Bailey, & Ferreira, 2006).  
Existing computational models – of which the 
Incremental Algorithm (IA; Dale & Reiter, 1995) is arguably the most popular – capture this by selecting 
properties of a target in order of preference (e.g. colour before orientation), stopping when the description 
is distinguishing. The IA only overspecifies if it selects a preferred property before a dispreferred one, 
when the dispreferred one alone would suffice. However, recent work suggests a complex interaction 
between alignment and preferences in interactive settings. Goudbeek and Krahmer (2010) showed that 
speakers who are primed with a dispreferred attribute are more likely to re-use it in later references to 
different targets. Crucially, these experiments showed evidence of overspecification even though the 
primes themselves were not overspecified. However, they raise the question whether overspecification is 
itself something that can be primed. Using a similar paradigm, we show that speakers primed with 
overspecified descriptions evince an increased likelihood to overspecify, using both preferred and 
dispreferred attributes, even when either one would suffice. We model this computationally as a process 
of competition between a preference-based selection process and a priming-based one acting in parallel. 
In our experiment, participants were primed with overspecified 
descriptions containing both a preferred and a dispreferred 
attribute and then were asked to refer to a different object which 
could be identified using either attribute alone. As shown in the 
adjacent figure, participants overspecified over 50% of the time, 
using both the preferred and dispreferred attribute. Note that 
the Incremental Algorithm would predict 0% overspecification, 
since it would always choose the preferred attribute first, and 
then stop on finding the description to be distinguishing. 
To account for the human data, we propose a model consisting of an incremental, preference-based 
search process based on the IA, which selects properties concurrently and in competition with a priming-
based process, both contributing properties to a limited capacity working memory buffer. Priming is 
modelled through a process of spreading activation, whereby an attribute which has been used in a 
description activates all other properties which share the same attribute (e.g. all values of orientation or 
colour). A description is built by taking properties from working memory, and overspecification occurs 
when both concurrent processes add properties to the buffer, though only a subset would suffice to 
identify the target. As shown in the figure, our modelʼs rate of overspecification is much closer to the 
human data; indeed, we find no significant difference in percentage overspecification between the model 
and the human data, though both differ significantly from the baseline Incremental Algorithm, which never 
predicts overspecification in these experimental contexts. 
Belke, E., & Meyer, A. (2002). Tracking the time course of multidimensional stimulus discrimination: Analysis of 
viewing patterns and processing times during same-different decisions. European Journal of Cognitive Psychology , 
14, 237-266. 
Dale, R., & Reiter, E. (1995). Computational interpretation of the Gricean maxims in the generation of referring 
expressions. Cognitive Science , 19, 233-263. 
Engelhardt, P. E., Bailey, K., & Ferreira, F. (2006). Do speakers and listeners observe the Gricean Maxim of 
Quantity? Journal of Memory and Language , 54, 554-573. 
Goudbeek, M., & Krahmer, E. (2010). Preferences versus adaptation during referring expression generation. 
Proceedings of the 48th Annual Meeting of the Association for Computational Linguistics (ACL 2010). Uppsala. 
Pechmann, T. (1989). Incremental speech production and referential overspecification. Linguistics , 27, 89-110.
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The choice for a particular expression to refer to an entity is believed to be dependent on the relative ease 
with which the referent can be retrieved: the more accessible an entity is, the more attenuated the form 
used to refer to that entity will be (Ariel, 1990). In discourse, a high level of accessibility may come from 
various sources in the linguistic context, such as recency of mention, givenness, topicality or syntactic 
function. In exophoric reference (i.e. reference to objects outside the linguistic context), physical 
properties of the referent have been found to influence the form of a deictic expression. Often, however, a 
discourse consists of both linguistic and non-linguistic information, which might simultaneously influence a 
referentʼs accessibility. Although it has been argued that linguistic properties are a more important source 
of accessibility than visual properties (Ariel, 1998; Arnold and Griffin, 2007), the interaction between 
linguistic salience and visual salience in determining the choice for a referring expression in discourse has 
not been extensively investigated. Recently, Fukumura, Van Gompel and Pickering (2010) found that the 
visual presence of a competitor entity decreased the salience of a target referent and reduced the number 
of pronouns used to refer to the target referent. The question arises whether visual properties of the 
referent itself can affect the choice for a particular referring expression as well, and how this will interact 
with linguistic salience. 

A story completion experiment tested the hypothesis that pronoun use will increase when reference is 
made to a visually salient entity, relative to a visually non-salient entity. Participants saw picture pairs 
depicting two human characters, accompanied by two sentences and the onset of a third sentence, which 
they were instructed to complete. We investigated pronoun use in participantsʼ references to a target 
referent that varied in both linguistic and visual salience, resulting in a 2 (linguistically salient vs. non-
salient) x 2 (visually salient vs. non-salient) design. Visual salience was manipulated by varying distance 
to the observer (foreground-background) and central position in the picture. The target referent was 
linguistically salient when it was the topic of the second sentence, but to ensure variability in the 
participantsʼ referring expressions, this 
sentence always contained a topic shift 
with respect to the first sentence. 

Figure 1 summarizes the results. As 
can be seen, more pronouns were used 
when the target referent was visually 
salient, but only when it was also 
linguistically salient, i.e. the topic of the 
second sentence. In addition, when the 
target referent was linguistically salient 
but visually non-salient, participants 
were more likely to refer to the 
competitor, which was the topic of the 
first sentence. We conclude that when 
linguistic salience is indecisive, i.e. both 
the initial and the shifted topic are 
perceived as salient, visual salience 
can affect choice of referring 
expression and referent choice. 
 
 
Ariel, M. (1990). Accessing noun-phrase antecedents. London: Routledge. 
Ariel, M. (1998). The linguistic status of the "here and now". Cognitive Linguistics, 9(3), 189-237. 
Arnold, J. E., & Griffin, Z. (2007). The effect of additional characters on choice of referring expression: Everyone 
counts. Journal of Memory and Language, 56, 521-536. 
Fukumura, K., Van Gompel, R., & Pickering, M. J. (2010). The use of visual context during the production of referring 
expressions. The Quarterly Journal of Experimental Psychology. 

Figure 1 Percentage of pronoun references to the 
target referent out of all references, by linguistic and 
visual salience of the target referent. 
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In ordinary conversation, a Clarification Request (CR) can be posed before a turn is complete:  
    A: They X-rayed me, and took a urine sample, took a blood sample. Er, the doctor … 
    B: Chorlton? 
    A: Chorlton, mhm, he examined me [. . .]  
    (From the British National Corpus) 
Such examples demonstrate (a) that sentence processing is incremental (the CR can be understood and 
responded to even though the original antecedent sentence is incomplete), and (b) that this incremental 
processing must somehow make prior material available for later reference. This raises the question of 
what the increments are (e.g. words vs. structured constituents) and how theyʼre processed. To address 
it, we test whether the syntactic point of interruption affects ease of processing of an interruptive CR. 
A purely word- or string-based processing model would predict an effect of string distance between 
antecedent and interruption point. A purely semantic model, wherein phrases introduce discourse 
referents to some unstructured record (e.g. Kamp & Reyle (1993)), would predict no effect of interruption 
point. On the other hand, a model based on syntactic or semantic sentence structure (e.g. Kempson et. 
al. (2001)) predicts dependence on structural factors at the point of interruption, e.g. whether the 
constituent under construction is complete. 
We test these predictions experimentally by introducing artificial probe CRs into ongoing dyadic 
dialogues. Using a novel character-by-character version of the DiET chat-tool methodology (Healey et. al. 
2003), we track the syntactic structure of turns in a real, ongoing dialogue as they are typed.  This 
enables us to select Noun Phrases (NPs) as potential targets for a CR. We then insert 'spoof' CRs - 
verbatim repeats of the target NP plus a question mark (i.e. reprise fragment CRs) - apparently originating 
from the other participant. 
The experimental manipulation is to control the point at which the spoof CR is inserted. The target is 
always a prior, completed NP. The spoof CR is then inserted either within a subsequent incomplete sub-
tree (e.g. after a determiner) or at the end of a subsequent complete sub-tree (e.g. after a complete NP). 
The string distance of the CRs from their targets in the latter condition will thus be higher on average. 
24 pairs of participants carried out 'balloon task' dialogues. Insertion point was manipulated within-
subjects with each participant exposed to an average of 3.7 instances of each manipulation. 
The results indicate that the position of CR insertion does not cause a reliable difference in the overall 
likelihood of a response, nor in the likelihood that the target NP is reformulated (Chi2(1)=0.57, p>0.05). 
However, the within-sub-tree CRs are more likely to cause a restart from the beginning of the interrupted 
clause (Chi2(1)=6.6, p<0.05) and less likely to be interpreted as a CR (Chi2(5)=12.1, p<0.05). They are 
therefore more disruptive and ʻharderʼ to integrate. This is despite the fact that within-sub-tree CRs were, 
on average, closer to their targets (average 21.4 vs. 25.2 characters (Z=-3.07, p<0.05)). Hence, this is not 
an effect of string distance or memory decay. 
We conclude that increments in dialogue processing are organised in terms of structured 
syntactic/semantic constituents, rather than simple strings/words or unstructured semantic referents. 
Moreover, the results demonstrate the need for a sub-sentential, highly structured and incremental 
concept of context (e.g. Cann et. al. (2007)). 

 
 
 

Cann, R., Kempson, R. and Purver, M. 2007. Context and Well-formedness: the Dynamics of Ellipsis. Research on 
Language and Computation 
Healey, P. G. T., Purver, M., King, J., Ginzburg, J., and Mills, G. 2003. Experimenting with clarification in dialogue. In 
R. Alterman & D. Kirsh (Eds.), Proceedings of the 25th annual Conference of the cognitive science society. 
Kamp, H. and Reyle, U. 1993. From Discourse to Logic. Dordrecht: Kluwer 
Kempson, R., Meyer-Viol, W. and Gabbay D. 2001. Dynamic Syntax: the flow of language understanding. Blackwell 
Publishers. 
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STRUCTURAL DIVERGENCE IN DIALOGUE 

Patrick G. T. Healey, Matthew Purver and Chrsitine Howes, Queen Mary University of London. 
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People tend to match each others body movements, speech style, and patterns of language use during 
conversation. It has been proposed that ʻstructural primingʼ –when processing of a linguistic structure is 
facilitated by prior exposure to the same structure– is also characteristic of dialogue; in particular that 
cross-person structural priming is a part of an automatic, resource-free priming mechanism that helps to 
underpin all successful human interaction. We present evidence that, in fact, people tend to diverge in 
their use of syntactic structures in ordinary conversation. There are three problems with the corpus 
evidence normally provided for structural priming in conversation:    1. Prior work has mixed genres and 
focussed on subsets of syntactic constructions.      2. They have not used a control estimate of chance.  
3. Lexical and Syntactic repetition are correlated (i.e. are not statistically independent).  
 
We analyse the levels of cross-turn similarity in the hand-coded Diachronic Corpus of Present- Day 
Spoken English (DCPSE) and a machine coded portion of the British National Corpus (BNC).  We restrict 
our sub-sample to two-person informal conversations. Two conversation types are con- trasted; ʻRealʼ 
and ʻControlʼ. The Real conversations consist of the original interactions. The Control conversations are 
created by interleaving each personʼs actual turns with turns randomly sampled from the rest of the 
corpus. This ensures that the sample of words, syntactic constructions and conversation lengths in the 
two samples are identical.  
 
Unadjusted Linear Mixed Models show no main effect of Conversation (Real vs. Control) on syntactic 
similarity (DCPSE: F(1,140) = 1.76, p = 0.19; BNC: F(1,3778) = 2.11, p = 0.15) but a reliable main effect 
on lexical similarity (DCPSE: F(1,140) = 98.3, p = 0.00; BNC: F(1,3775) = 532, p = 0.00). People who 
actually interact are more likely to use the same words in adjacent turns than people who donʼt. However, 
they are no more likely to use the same syntactic structures.  To adjust for the inter-correlatation between 
these measures lexical similarity is entered as a co-variate. The revised analysis shows a reliable main 
effect of Conversation on syntactic similarity  (DCPSE: F(1,168) = 6.27, p = 0.01; BNC: F(1,4769) = 68.7, 
p = 0.00). Peopleʼs level of syntactic  matching in adjacent turns is reliably lower than would be expected 
by chance (DCPSE: t= -2.50, p = 0.01; BNC: t = -8.23, p = 0.00 ). On average there is 1.6% less syntactic 
matching across adjacent turns in the real conversations.  
 
These results indicate people are more likely to use the same words in adjacent turns but tend to avoid 
using the same syntactic structures. Our results are consistent with a view of conversation as an activity 
in which people collaborate to move each topic forward by repeating some of the same words but placing 
them in different contexts. For example, by asking and answering questions or by making, appraising and 
elaborating on proposals. We find this more intuitive than a priming model in which the primary focus is 
repetition and which consequently has difficulties accounting for the forward momentum of interaction.  
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EYE SAY! LANGUAGE PRODUCTION PROCESSES IN DEVELOPMENTAL 

DISORDERS 
David Kelly and Courtenay Frazier Norbury (Royal Holloway, University of London) 
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Difficulties acquiring oneʼs native language are a feature of many developmental disorders, including 
specific language impairment (SLI) and autism spectrum disorder (ASD). Children with language 
impairments often present slow and effortful speech that is grammatically immature and difficult to 
understand. This is particularly true in narrative tasks, when event sequences may be confused and 
difficult to follow. Until recently, we have only been able to study the end product of language rather than 
the process itself; consequently, we are uncertain whether similar language output in SLI and ASD 
reflects similar underlying processes. For instance, we do not know whether children with different 
diagnoses attend to different aspects of the event, and therefore report irrelevant details, or aim to relate 
key events but are slow and unsuccessful at retrieving the appropriate words to do so. The aim of the 
present study is to shed light on the origins of expressive language difficulties by simultaneously 
recording verbal output and eye-movements while children describe pictured events. We ask whether 
language production deficits reflect differences in event apprehension or disorder-specific difficulties 
formulating sentences.  
 
Methods 
We simultaneously recorded verbal output and eye-movements while children described events in two 
conditions: (a) picture description, (b) patient detection (cf. Griffin & Bock 2000). We predicted that (a) 
would be more challenging for children with SLI, because of language deficit, whereas (b) would be more 
challenging for children with ASD, given reported difficulties in extracting gist information from input. Eye-
movements were recorded at 60 Hz on a Tobii 1750 eye-tracker and temporally aligned with verbal 
output. 
 
All groups were matched for age and SLI and ASD groups were matched for verbal ability. We measured: 
a) Patient fixation latency across conditions  
b) Verbal onset/offset across conditions  
c) Fixation times to ʻagentʼ ʻpatientʼ and ʻevent coreʼ before and after speech onset  
 
 Results (msecs) 
  SLI  ASD  TD  
A. Agent/Patient fixation 
divergence 

Description 1100  900  800  

 Detection 1100  1100 700  
B. Verbal response 
onset / Trial end 

Description 2470 / 8690 2220 / 7730 1630 / 4500 

 Detection 2870 / 4730 2770 / 4620 1370 / 2580 
C. Fixation duration 
before/after speech 
onset 

Agent 620 / 1110  600 / 990  
 

500 / 570 
 

 Patient 610 / 1730 470 / 1390 330 / 910 
 Event core 490 / 810 460 / 760 410 / 470 
 
Summary and Conclusion  
Our preliminary data indicate that eye-movement patterns and verbal responses were similar across all 
groups; however both clinical groups were significantly delayed in their fixations to the patient and in their 
verbal responses. This delay was evident in both sentence production and patient detection conditions, 
suggesting that rather than event apprehension guiding production processes, language abilities are 
crucial to understanding visual events. 
 
 
Griffin, Z. & Bock, K. (2000) What the eyes say about speaking. Psychological Science, 11, 274-279.
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DISFLUENCY FUNCTION & GAZE AVERSION IN NARRATIVE DIALOGUE 
Hannele Nicholson (Univ. of Notre Dame) & Kathleen Eberhard (Univ of Notre Dame) 
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Speakers tend to look away from addressees at the beginning of a speech turn (Kendon, 1967) and tend 
to produce filled pauses prior in this same location (Smith & Clark, 1993; Bell et al., 2003). Although filled 
pauses are indicators of cognitive burden (Clark & Fox Tree, 2002), it is possible that speakersʼ gaze 
aversion from addressees may occur for turn-taking reasons and not solely because of cognitive difficulty.  
In this paper, we test whether gaze aversion occurs in a face-to-face narrative situation where the rules of 
turn-taking do not apply. Furthermore, we apply a novel utterance coding scheme to analyze whether 
filled pauses occurring during discourse planning or during lexical retrieval are both associated with gaze 
aversion.  
 
Sixteen participants took part in a storytelling experiment in eight same-sex dyads. One member of the 
dyad arrived 30 minutes prior to the arrival of the addressee. This participant read a Brothers Grimm 
folktale (Faithful John) and took a 14-item quiz to test his/her knowledge of the main events in the story. 
The participant then retold the folktale to the addressee who would be given the same quiz afterwards. 
The storyteller wore a head-mounted eye tracker and a tripod-mounted video camera recorded both 
participants seated at a table. None of the participants reported finding the eye tracker distracting in any 
way.  
 
Trials for all participants were coded for gaze in Final Cut Express and then time-aligned with a speech 
transcription and disfluency codes (filled pauses, prolongations, and repairs) in Praat. Disfluencies were 
then tagged for their sentential location according to the categories shown in Table 1. Disfluencies at the 
beginning of utterance are likely to occur because of discourse planning whereas disfluencies within a 
noun phrase occur because lexical access is hindered. We used Praat scripts to ascertain whether 2,591 
total disfluent intervals overlapped with the speakerʼs gaze aversion. 
 
    Table. Disfluency examples in 4 locations with probable causes. 

Location Disfluency Cause 
Discourse Segment a:nd um so they know that this princess really likes 

gold 
Discourse planning 

Clause and sheʼs like [pause] we:ll um [pause] you know 
these are really beautiful 

Discourse planning 

NP/PP so faithful john agrees to be a foster father to: um 
the young king 

Lexical Retrieval 

Elsewhere and he sees a young girl there um by a fountain Unknown 
 
As shown previously, participants replicated the finding that filled pauses are more frequent utterance 
initially (t(7) = 4.05, p < .02). Nevertheless, significant binomial test results (p < .05) (see Bavelas et al., 
2002) showed that filled pauses in all four locations, including those within a noun phrase, were 
associated with greater than chance gaze aversion from the listenerʼs face. Speakers in a narrative task 
averted their gaze during discourse planning and during lexical retrieval difficulty. This suggests that gaze 
aversion is associated with difficulty and not solely with turn-taking processes. In future work, we plan to 
conduct a dynamic study of disfluency, gaze direction, and listener feedback to assess how all of these 
factors affect gaze aversion and disfluency. 
 
 
Bavelas, J.B., Coates, L., & Johnson, T. (2002). Listener as a collaborative process: The role of gaze.  
Journal of Communication. September, 566-580. 
Bell, A., Jurafsky, D., Fossler-Lussier, E., Girand, C., Gregory, M., Gildea, D.. (2003). Effects of 
disfluencies, predictability and utterance position on word form variation in English conversation. JASA, 113 (2), 
1001-1024.  
Clark, H.H. & Fox Tree, J.E. (2002). Using uh and um in spontaneous speaking. Cognition  84(1). 73-111. 
Kendon, A. (1967). Some functions of gaze-direction in social interaction. Acta Psychologica, 26, 22-63. 
Smith, V.L. & Clark, H.H.. (1993). On the course of answering questions. JML, 32, 25-38. 
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SPECIFYING THE RESPONSE EXCLUSION HYPOTHESIS:  

THE ROLE OF THE VERBAL SELF-MONITOR 
Elisah Dhooge & Rob Hartsuiker, Ghent University 

 elisah.dhooge@ugent.be 
 

According to the response exclusion hypothesis (i.e., REH, e.g., Mahon, Costa, Peterson, Vargas & 
Caramazza, 2007), single word production is characterized by an output buffer that can hold only one 
response at a time. Words, but not pictures, are assumed to have privileged access to this buffer. Thus, in 
the picture-word interference paradigm (i.e., name the picture and ignore the accompanying distractor 
word), the response to the distractor will enter the buffer first and is checked for correctness. After purging 
this response, the picture can be named.  

However, the REH is still underspecified. Six experiments therefore tested whether the checking of the 
response in the picture-word interference paradigm is performed by the verbal self-monitor, a device that 
checks fluent speech for correctness (e.g., Levelt, Roelofs & Meyer, 1999). The verbal self-monitor is 
assumed to be sensitive to two features. First, it will check speech for social appropriateness, excluding 
inappropriate words like taboo errors. Second, it is sensitive to lexicality (i.e., ʻis it a wordʼ), intercepting 
more pseudoword errors compared to word errors (e.g., Levelt et al., 1999). This last criterion is assumed 
to be sensitive to context: in a word context, the monitor intercepts pseudoword errors faster than word 
errors, whereas this is reversed in a context consisting of pseudowords. Thus, if the verbal self monitor 
checks responses for accuracy in the picture-word interference paradigm, three sets of predictions can be 
made. First, more taboo than neutral errors should be intercepted (Experiment 1) and detecting a taboo 
word could lead to slower naming latencies to avoid embarrassing responses (Experiment 2). Second, 
pseudoword errors should be intercepted more often compared to word errors (Experiment 3) and this 
should be associated with shorter naming latencies (Experiment 4). However, this only holds in a word 
context. In a pseudoword context, the effects on errors (Experiment 5) and naming latencies (Experiment 
6) should be reversed.  

To examine these hypotheses, participants performed a picture-word interference task with instructions 
focusing on speed (Experiments 1-3-5) or not (Experiments 2-4-6). Instructions focusing on speed 
instructed the participant to name the picture as fast as possible without worrying about errors (i.e., 
naming the word).  

Experiment 1 showed that more taboo compared to neutral errors were made. Additionally, Experiment 2 
showed that the presence of a taboo distractor led to longer naming latencies. These results were 
replicated with the word-pseudoword manipulation. More neutral than pseudoword errors were made 
(Experiment 3), and naming latencies were longer when the picture was accompanied by a word than by 
a pseudoword (Experiment 4, cf, Klein, 1964). Finally, in line with the hypothesis, these results only held 
true in a word context. In a pseudoword context, there were more errors (Experiment 5) and longer 
naming latencies (Experiment 6) when the distractor was a pseudoword compared to a word. 

Together, these experiments strongly suggest that the control mechanism proposed by the REH is the 
verbal self monitor.       

 
 

Klein, G. S. (1964). Semantic power measured through the interference of words with color-naming. American Journal 
of Psychology, 77, 576–588. 
Levelt, W. M. J., Roelofs, A., & Meyer, A. S. (1999). A theory of lexical access in speech production. Behavioral & 
Brain Sciences, 22, 1-75. 
Mahon, B. Z., Costa, A., Peterson, R., Vargas, K. A., & Caramazza, A. (2007). Lexical selection is not by competition. 
Journal of Experimental Psychology: Learning, Memory, and Cognition, 33, 503-533.       
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A INVESTIGATION OF THE LEXICAL BOOST EFFECT: RETRIEVAL CUE OR 

RESIDUAL ACTIVATION? 
Hartsuiker, Rob (Ghent University), Van Laere, Sébastien M.J. (Ghent University) 

rob.hartsuiker@gent.be  
 

The current study investigated the nature of the lexical boost effect (LBE) in structural priming (the 
tendency to repeat a previously encountered syntactic structure). This is the observation that structural 
priming (SP) is larger when the verb is repeated between prime- and target sentence. Previous studies 
showed this effect to be short-lived, contrary to the effect of SP per se, e.g. [1] and [2]. This is compatible 
with the proposal that the repetition of the verb acts as a retrieval cue for the preceding sentence from 
explicit memory. We hypothesized that embedding the verb in a subordinate clause would make it less 
effective as a retrieval cue.We therefore predicted no LBE under this condition. However, the LBE can 
also be due to residual activation in the link between the verb and a corresponding combinatorial node (as 
conceptualized in [3]). According to this account, only increasing the time interval between the prime- and 
target sentence will lead to a decrease of the LBE. Two structural priming in dialog experiments (cf. [1]) 
tested these predictions.  

Experiment 1 (40 subjects, 24 items) showed that there is no enhancement of the priming of auxiliary-past 
participle order [4] due to verb repetition between prime- and target sentence (Examples 1-2). There was 
a significant priming effect (30 %), but no significant LBE (8%).  

Experiment 2 (60 subjects, 36 items) demonstrated that these results were not specific to a syntactic 
alternation differing only in word order. Here, we presented dative prime sentences in subordinate cl uses. 
A prime sentence either contained a DO, PO, or “shifted” PO structure (Examples 3-5). We observed si 
nificant priming effects on the proportion of DO (13%), PO (16%), and shifted PO (20%) responses. 
Similar to [5] and [6], structures differing only in word order did not prime each other. That is, PO primes 
did not prime shifted PO responses or vice versa. Importantly, there never was a reliable lexical boost of 
priming, in contrast to similar experiments using priming from main clause to main clause, e.g. [1].  

Summarizing, these experiments suggest that the LBE, but not SP, is much reduced or even eliminated 
when the crucial syntactic alternation is in an embedded clause. These findings are consistent with an 
account in which SP is considered a form of implicit learning, but in which the LBE results from explicit 
memory of the structure of the preceding sentence.  

Examples 

1. De clown denkt dat de cowboy de dokter geslaan heeft/heeft geslaan. [The clown thinks the  

cowboy has hit the doctor.] 

2. De jongen denkt dat de man het kind geslaan heeft/heeft geslaan. [The boy thinks the man has  

hit the child.] 

3. de cowboy denkt dat de non de dokter een taart heeft overhandigd. [The cowboy thinks the nun   

has given a cake to the doctor.] 

4. de cowboy denkt dat de non een taart aan de dokter heeft overhandigd. 

5. de cowboy denkt dat de non de dokter een taart heeft overhandigd aan de dokter. 
 

 
1. Hartsuiker, R. J., Bernolet, S., Schoonbaert, S., Speybroeck, S., & Vanderelst, D. (2008). Syntactic priming 
persists while the lexical boost decays: Evidence from written and spoken dialogue. Journal of Memory and 
Language, 58, 214-238. 
2. Konopka, A., & Bock, K. (2005). Helping syntax out: how much do words do? Paper presented at the 18th 
annual CUNY conference on human sentence processing. Tucson, AZ. 
3. Pickering, M. J., & Branigan, H. P. (1998). The representation of verbs: Evidence from syntactic priming in 
language production. Journal of Memory and Language, 39, 633-651. 
4. Hartsuiker, R. J., & Westenberg, C. (2000). Word order priming in written and spoken sentence production. 
Cognition, 75, B75-B39. 
5. Bernolet, S., Hartsuiker, R. J., & Pickering, M. J. (2009). Persistence of emphasis in language production: a 
cross-linguistic approach. Cognition, 112, 300-317. 
6. Pickering, M.J., Branigan, H.P., & McLean, J.F. (2002). Constituent structure is formulated in one stage. 
Journal of Memory and Language, 46, 586-605. 
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All models of lexical access share the assumption that semantic activation precedes phonological 
encoding. Accordingly, in a language production task a semantic interference effect should be present 
when a phonological facilitation effect is observed. This pattern is typically reported in the studies using 
the picture-word interference task (Schriefers, Meyer, & Levelt., 1990). Nevertheless, even if a 
phonological facilitation effect is observed, a reliable semantic effect has never been reported when 
pictures instead of words are presented as distractors (Navarrete & Costa, 2005; Damian & Bowers, 
2003). 
 
Navarrete and Costa (2005) suggested that semantic context exerts opposite influences at different 
stages of processing in picture naming, a facilitative effect at the conceptual level through the semantic 
priming of the target, and an inhibitory effect at the lexical level through the competition for the selection 
between all the activated lexical entries. The combination of facilitative and inhibitory effects would result 
in an ostensible lack of a reliable semantic effect in the naming latencies. According to this line of 
reasoning, manipulating a factor that disrupts the balance between conceptual facilitation and lexical 
interference should let the semantic effects to emerge.  Vitkovitch and Tyrell (1995) showed that the time 
taken to name an object is slower when it belongs to a category within which exemplars are perceptually 
similar than when the category includes dissimilar exemplars. This effect has been explained within a 
cascaded interactive model of visual object recognition (Humphreys, Lamote & Lloyd-Jones, 1995). The 
model postulates three levels of stored representations: structural descriptions, semantic units, and name 
units. Related units among levels are linked by eccitatory connections whereas unrelated units are linked 
by inhibitory connections. Units within the same level mutually inhibit each other through inhibitory 
connections. Target selection is the result of the competition among units at each level.  
 
According to this model, competition among name units would be maximized for perceptually similar 
pictures, given that also the units corresponding to perceptually related objects would be activated. In this 
way, the balance between the facilitatory priming effect at the semantic-conceptual level and inhibitory 
effects among units activated at the name level should be distrupted.  
In the present study we tested this prediction. Visual and semantic similarity were orthogonally 
manipulated in a picture-picture interference paradigm The two pictures were presented one on  the right 
and one on the left of a fixation point. The target was cued by an arrow appearing on the screen 40 ms 
before the picture pairs. Participants were instructed to name the target while ignoring the distractor. 
Visual similarity and semantic relationship of each picture pair was judged on a seven point scale in a 
separate session by twenty further participants.  
 
We observed a main effect of Semantic Relatedness but not of Visual Similarity. Noteworthy, the 
interaction between the two factors was significant. Congruently with Humphreys et al.ʼs model prediction, 
mean comparisons revealed that semantically related distractor pictures interfere with picture naming 
when the stimuli are visually similar, but not when they are visually dissimilar. 

 
 

Damian, M. F., & Bowers, J. S. (2003). Locus of semantic interference in picture–word interference tasks. 
Psychonomic Bulletin & Review, 10, 111–117. 
Humphreys, G. W., Lamote, C. & Lloyd-Jones, T. J. (1995) An interactive activation approach to object processing: 
Effects of structural similarity, name frequency, and task in normality and pathology. Memory 3, 535–86. 
Navarrete, E., & Costa, A. (2005). Phonological activation of ignored pictures: Further evidence for a cascade model 
of lexical access. Journal of memory and language, 53, 359-377. 
Schriefers, H., Meyer, A., & Levelt, W. J. M. (1990). Exploring the time-course of lexical access in language 
production: picture-word interference studies. Journal of Memory and Language, 29, 86-102. 
Vitkovitch, M., & Tyrrell, L. (1995). Sources of disagreement in object naming. Quarterly Journal of Experimental 
Psychology, 48, 822-848. 
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Planning scope in the production of complex noun phrases has been shown to vary from phrasal (Meyer, 
1996) to subphrasal (Griffin, 2001) in different experiments. Although such variability is often treated as 
noise, identifying the causes of this variability can inform theories of incrementality in language 
production. Variability can arise during the process of message encoding and/or linguistic encoding 
(reflecting the ease of structure building and lexical retrieval). The present experiment used a priming 
paradigm to compare changes in planning scope arising from a manipulation of the ease of message-
level encoding and a manipulation of the ease of structure building. 
 
On prime and target trials, speakers described arrays of objects arranged in two rows with complex and 
simple noun phrases (The A and the B are above the C), while their speech and eye gaze were recorded. 
The first two nouns on target trials were either semantically related (The lion and the tiger...) or unrelated 
(The lion and the tomato...). The magnitude of semantic interference served as the primary index of 
temporal overlap in the retrieval processes of these object names, and thus helped to distinguish phrasal 
from subphrasal planning in the production of these sentences. To manipulate the ease of message 
encoding, the spatial arrangement of pictures on prime and target trials was perceptually similar half of 
the time, with speakers cued to begin both sentences with an object appearing in the same row on the 
screen (prime: The bell and the nail are above the present; target: The lion and the tiger are above the 
crutch), and different the other half, with speakers beginning their sentences with objects from different 
rows on prime and target trials (prime: The bell and the nail are below the present; target: The lion and 
the tiger are above the crutch). To manipulate the ease of structural processing, prime displays elicited 
sentences beginning with complex noun phrases (The bell and the nail are above the present) or simple 
noun phrases (The bell is above the nail and the present), so that target sentences were structurally 
primed or unprimed.  
 
Speech onsets showed changes in planning scope as a function of speakersʼ familiarity with both 
perceptual structure and syntactic structure: semantic interference occurred when the perceptual layout of 
the prime and target displays was the same and when sentence structure was repeated from prime to 
target as well, but not in the remaining conditions. A change in planning scope was also indexed by the 
patterns of fixations to the two objects across conditions: first-pass dwell times on the sentence-initial 
object were shorter and speakers looked earlier at the second object in perceptually and structurally 
primed sentences. The results show that planning scope is not a fixed parameter but rather can vary with 
changes in the efficiency of perceptual and structural processing. These results are also the first to show 
changes in gaze patterns accompanying changes in planning scope.  

 
 

Griffin, Z. M. (2001) Gaze durations during speech reflect word selection and phonological encoding. 
Cognition, 82, B1-B14. 
Meyer, A. S. (1996). Lexical access in phrase and sentence production: Results from picture-word interference 
experiments. Journal of Memory and Language, 35, 477-496. 
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Each language has its own set of phonotactics, constraints that determine which sounds can be 
combined together in that language. Past research has shown that adults can learn new artificial 
phonotactic constraints from recent perception experience by hearing syllables that follow those 
constraints (Onishi, Chambers, & Fisher, 2002) or from recent production experience by speaking 
syllables that follow those constraints (Dell, Reed, Adams, & Meyer, 2000). In language production, this 
learning is revealed in the participants’ speech errors. First-order constraints (e.g., /k/ only occurs as a 
syllable-onset) are reflected in speech errors very quickly (Taylor & Houghton, 2005). However, second-
order constraints in which the syllable position of a particular consonant depends on another 
characteristic of the syllable such as the adjacent vowel (e.g., /k/ is a syllable-onset if the vowel is /æ/ but 
a syllable-coda if the vowel is /I/) are not reflected in speech errors until the second day of testing, 
suggesting these more complex constraints require a longer learning period (Warker & Dell, 2006).  
 
Three experiments were designed to investigate why second-order constraint learning takes longer to 
manifest itself in speech errors. They specifically investigated whether this delay in learning is because 
participants need more experience with a second-order constraint, that is, they need more practice 
producing the constraints, or if the delay reflects the need for a consolidation period. In each experiment, 
participants quickly recited syllables following a second-order constraint in which the position of a 
particular consonant depended on the identity of the adjacent vowel and the resulting speech errors were 
analyzed. The experiments varied the number of sequences produced in a particular session and whether 
participants participated in two sessions on the same day or two sessions on consecutive days. 
Experiments 1 and 2 found that consolidation provided a greater learning benefit than producing more 
constraints in a single session did. Experiment 3 determined whether this benefit from consolidation was 
a result of consolidation occurring during sleep or from consolidation occurring during time away from the 
task. 
 
 
Dell, G. S., Reed, K., Adams, D. & Meyer, A. (2000). Speech errors, phonotactic constraints, and implicit learning: 
a study of the role of experience in language production. Journal of Experimental Psychology: Learning, 
Memory, & Cognition. 26, 1355-1367. 
Onishi, K., Chambers, K. & Fisher, C. (2002). Learning phonotactic constraints from brief auditory experience. 
Cognition. 83, B13-B23. 
Taylor, C. F. & Houghton, G. (2005).Learning artificial phonotactic constraints – time course, durability, and 
relationship to natural constraints. Journal of Experimental Psychology: Learning, Memory, and 
Cognition, 31, 1398-1416. 
Warker, J. A. & Dell, G. S. (2006). Speech errors reflect newly learned phonotactic constraints. Journal of 
Experimental Psychology: Learning, Memory, & Cognition, 32, 387-398. 
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Recent work in neurolinguistics (Kemmerer et al., 2009) reports brain-damaged patients that are 
selectively impaired in their knowledge of the semantic constraints that govern pre-nominal adjective 
order. They performed poorly on a test that required them to discriminate between preferred and 
dispreferred adjective orderings (e.g. a big brown dog vs. a brown big dog) (Task 1). At the same time, 
their knowledge of the semantic classes with which these constraints interact (VALUE, SIZE, COLOR, 
etc.) seems to be spared, since they performed well on a task in which they had to choose which of two 
adjectives was most similar to a pivot adjective (e.g. whether the adjective good was more similar to bad 
or to tiny) (Task 3). They were also still able to discriminate between correct and incorrect orderings of 
adjectives in relation to other parts of speech (e.g. big field vs. field big) (Task 2), which suggests that 
they still have unimpaired knowledge of the purely syntactic constraints on adjective order. 
 
In this study, we provide a more explicit cognitive characterization of these patients as ʻovereager 
abstractorsʼ. More specifically, we provide evidence for the claim that the performance of these patients 
can be explained as the result of oversmoothing in a similarity-smoothed bigram word prediction model, 
using a similarity metric that relies on the distribution of conditioned words over conditioning words. 
 
To simulate the performance of the patients, we varied the amount of smoothing, i.e. the number of 
nearest neighbors that is used for extrapolation, and looked at the effect of this manipulation on the 
modelʼs accuracy for Tasks 1 and 2. Performance on Task 1 already started to break down when taking a 
relatively small number of neighbors into account (i.e. more than five). On the other hand, performance on 
Task 2 was more robust to oversmoothing and only started to decrease when extrapolating from a much 
larger number of neighbors (i.e. more than 10,000). At the same time, the model's accuracy on Task 3 (19 
out of 25 items correct) shows that the similarity metric captures relevant semantic similarities between 
the adjectives. 
 
Using mixed effects logistic regression (Bates & Maechler, 2010), we directly compared the model 
predictions to the behavioral data. According to the 'overeager abstraction' hypothesis, the items for which 
the model starts to predict the wrong order at low levels of abstraction (i.e. when still taking only relatively 
similar neighbors into account) should also be the most difficult for the patients to get right. This means 
that there should be a positive main effect of breakdown level on the probability that the patients will 
choose the correct adjective order. This was confirmed by our analysis (B = 0.10 (SE = 0.04), p = 0.006, 
eB = 1.1). 
 
Taken together, these findings provide strong support for our claim that the patients reported by 
Kemmerer et al. (2009) can be characterized as ʻovereager abstractorsʼ. Thus we were able to explain 
adjective order constraints and impairments to those constraints in terms of computationally explicit 
cognitive principles. 
 
 
Douglas Bates; & Martin Maechler (2010). Lme4; Linear mixed-effects models using S4 classes. 
R-package version 0.999375-33. 
David Kemmerer; Daniel Tranel; & Cynthia Zdanczyk (2009). Knowledge of the semantic 
constraints on adjective order can be selectively impaired. Journal of Neurolinguistics 22, 
91-108. 
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Action and emotion are intimately linked in our everyday experiences.  From infancy, people physically 
approach things they evaluate as positive and withdraw from things they evaluate as negative.  Is the way 
people perform actions with their particular bodies linked to the way they spontaneously communicate 
ideas with positive and negative emotional valence?  
 
In laboratory experiments, right- and left-handers implicitly associate good things with their dominant side 
and bad things with their non-dominant side of space.  When asked to decide which of two products to 
buy, which of two job applicants to hire, or which of two alien creatures to trust, right-handers tended to 
prefer the products, people, or creatures found on their right side, and left-handers the ones on their left 
(Casasanto, 2009).  In the present study, we investigated whether this association between space and 
emotional valence can be observed beyond the laboratory, where people are not constrained to make 
binary choices, in spontaneous speech and gesture.   
 
We analyzed a large and widely available corpus of speech and gesture: the final US presidential debates 
from 2004 and 2008.  Serendipitously, both of the candidates from 2004 were right-handed (John Kerry, 
Democrat; George W. Bush, Republican), and both candidates from 2008 were left-handed (Barack 
Obama, Democrat; John McCain, Republican).   
 
All spoken clauses (N=3012) were rated as expressing ideas with positive, negative, or indeterminate 
emotional valence, by raters blind to the gestures that accompanied them.  Gesture strokes during 
clauses with positive and negative valence (N=1747) were then coded as having been performed with the 
left hand, right hand, or both hands.  We tested for associations between the hand used to perform each 
uni-manual gesture (dominant, non-dominant) and the emotional valence of the co-occurring spoken 
clause (positive, negative).  
 
Right- and left-handed candidates showed contrasting associations between gesture and speech.  In both 
of the left-handed candidates, left-hand gestures were associated more strongly with positive-valence 
clauses and right-hand gestures with negative-valence clauses; the opposite pattern was found in both 
right-handed candidates (stratified binary logistic regression: Wald χ2=12.65, df=1, p=.0004).  Dominant 
hand gestures were more than twice as likely to be produced during clauses with positive valence, and 
non-dominant hand gestures during clauses with negative valence.  Candidates from both parties showed 
a similar pattern; the implicit association of 'dominant' with 'good' in co-speech gesture appears to be 
something that Democrats and Republicans agree on. 
 
Speakers are more likely to produce positive messages accompanied by dominant-hand gestures and 
negative messages by non-dominant-hand gestures.  The left-handersʼ pattern cannot be explained by 
conventions in language or culture, which associate ʻgoodʼ with ʻrightʼ but not with ʻleftʼ (e.g., my right hand 
man; two left feet).  Rather, results are consistent with studies showing that ʻbody-specificʼ associations 
between left-right space and emotional valence arise due to asymmetries in motor fluency. 
 
The hand that speakers use to gesture may have unexpected (and probably unintended) communicative 
value, providing the listener with a subtle index of how the speaker feels about the content of the co-
occurring speech. 

  
 

Casasanto, D. (2009). Embodiment of Abstract Concepts: Good and bad in right- and left-handers. Journal of 
Experimental Psychology: General. 138(3), 351-367. 
Casasanto, D. & Jasmin, K. (2010). Good and Bad in the Hands of Politicians: Spontaneous gestures during positive 
and negative speech. PLoS ONE, 5(7), e11805. 
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Are speakers sensitive to four-gram frequency? Production is affected by the frequency (and 
predictability) of linguistic material of varying sizes. Words are phonetically reduced in more predictable 
semantic and syntactic environments(e.g., Jurafsky et al. 2001; Gahl & Garnsey, 2004; Tily et al., 2009), 
and in highly collocated phrases (e.g. I donʼt know, Bybee & Schiebman, 1999). Such investigations 
uncover the range of distributional information speakers are sensitive to. However, they have mostly 
focused on the co-occurrence relations between words and other words (bigrams), and between words 
and the syntactic 

constructions they appear in. Less research has looked at how pronunciation variation is systematically 
affected by larger, less collocated, chunks of language. Here, we extend the previous literature to show 
that phonetic duration is affected by four-word frequency: three-word phrases are shorter when they are 
produced as part of a higher frequency phrase. Such findings have been previously reported for 
comprehension (Arnon & Snider, 2010) and in studies looking at children (Bannard & Matthews, 2008) but 
have not been tested in adults. The findings (a) extend the range of frequencies speakers are sensitive to, 
(b) illustrate parallels between production and comprehension, and (c) call for production models that take 
larger sequences into account when modeling speech. 

We tested the effect of phrase frequency on production by looking at four-gram phrases (11 item-pairs) 
that only differed on the final word (e.g. donʼt have to worry vs. donʼt have to wait) in a between-subject 
design (each participant saw one variant from each item-pair). The pair had the same bigram, unigram, 
and trigram frequency (and a phonologically similar final-word onset) but differed in phrase-frequency 
(estimated from the 20 million word Fisher corpus). The high frequency variants were significantly more 
frequent than the low frequency ones (20 per-million vs. 6.26 per million, t(11) = 11.8, p < .001). 
Participants saw the phrases (for 2000 ms). Once the phrase disappeared they had to produce it as 
quickly as possible. We then measured the duration of the first identical trigram in each item pair (using 
Praat). If phrase frequency affects production, then duration of the same trigram should be shorter in 

higher frequency chunks. Speakers (N=32) were faster to produce the first trigram in higher frequency 
chunks (B=.04 (SE=.01), p < .01), controlling for individual speech rate, order-of-presentation, the 
frequency of the final word, and subject and item effects. The production of the same words was affected 
by the frequency of the larger phrase they were embedded in.  

 

The findings reveal a novel effect of phrase-frequency on duration. They show that adult speakers attend 
to co-occurrence patterns beyond the bigram level in producing speech and call for production models in 
which larger chains of relations are drawn on. 

 
 

Arnon, I. & Snider, N. (2010). More than words: Frequency effects for multi-word phrases. Journal of Memory and 
Language, 62, 67-82. 
Bannard, C., & Matthews, D. (2008). Stored word sequences in language learning: The effect of familiarity on 
childrenʼs repetition of four-word combinations. Psychological Science, 19, 241–248 
Bybee, J., & Scheibman, J. (1999). The effect of usage on degrees of constituency: The reduction of donʼt in English. 
Linguistics, 37, 575–596. 
Jurafsky, D., Bell, A., Gregory, M., & Raymond, W. (2001). Probabilistic relations between words: Evidence from 
reduction in lexical production. In J. Bybee & P. Hopper (Eds.), Frequency and the emergence of linguistic structure 
(pp. 229–254). Amsterdam: John Benjamins. 
Tily, H., Gahl, S., Arnon, I., Kothari, A., Snider, N., & Bresnan, J. (2009). Syntactic probabilities affect pronunciation 
variation in spontaneous speech. Language & Cognition, 1, 147–165 
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Recent studies suggest that there may be age-related changes in the syntactic complexity of the 
sentences which people produce (eg, Kemper et al., 2001). However, the evidence typically relies upon 
small samples of speech and syntactic complexity is measured in terms of sentence length or the number 
of constituents used. Studies rarely involve measures that address the processing complexity of full 
grammatical representations. Natural language parsers have been developed to detect grammatical 
structure differences, for the purposes, for example, of author validation.  As these parsers use 
generalised phrase structure grammar, they provide an ideal tool to examine age-related syntactic change 
in sentence production at the level of processing complexity.  

We recorded 43 young (20-40yrs) and 30 older (60-90yrs) adults speaking about aspects of their personal 
lives. Their speech was transcribed, and a representative two minute excerpt  taken from each participant 
for syntactic analysis. Syntactic structure and processing measures were obtained by passing the 
utterances through RASP, a natural language parser (Briscoe et al., 2006). The parser, using a statistical 
grammar tuned with large corpora, thereby bases its syntactic analysis on representative language use in 
English. Such processing measures have been shown to relate to aspects of cognitive processing (Hale, 
2001; Roark, 2007). 

We investigated three different syntactic aspects of speech. First, we compared the proportion of 
utterances that could be parsed successfully to give a measure of the well-formedness of the speech. 
Then we turned to structural measures such as the relative frequency of grammatical dependency types 
(e.g. modifier, subject, or object) and the longest spanning dependency relation as these are most similar 
to previous research in age-related changes in language production. Finally, we evaluated syntactic 
complexity by calculating processing measures, such as the number of parser actions and amount of 
parser memory needed to construct the grammatical structure of an utterance. The greater the number of 
parsing actions and the more parser memory, the more complex the utterance. (eg Roark, 2007). These 
syntactic complexity measures, we assume, tap into the automatic, unconscious aspects of syntactic 
processing. 

There were no age-related differences in the grammaticality of the speech nor in any of the structural 
measures. There were significant differences, however, on both types of parsing measures: To construct 
a syntactic representation of older adultsʼ speech using the parser required fewer parsing actions and 
memory resources than that of young adults.  

These results show that while young and older adults produce equally grammatical sentences, the 
speech of young adults tends to be more complex. This complexity difference emerges at the level of the 
whole utterance, rather than any simple count measure. This difference may be related to known changes 
in brain structure across the life span (cf. Tyler et al., 2010). 

 
Briscoe, T., Carroll, J., & Watson, R. (2006). The second release of the RASP system. In Proceedings of the 
COLING/ACL on Interactive presentation sessions (pp. 77–80).  
Burke, D. M., & Shafto, M. A. (2004). Aging and Language Production. Current directions in psychological science : a 
journal of the American Psychological Society, 13(1), 21-24.  
Hale, J. (2001). A probabilistic earley parser as a psycholinguistic model. In Second meeting of the North American 
Chapter of the Association for Computational Linguistics on Language technologies 2001 - NAACL '01 (pp. 1-8). 
Kemper, S., Marquis, J., & Thompson, M. (2001). Longitudinal change in language production: effects of aging and 
dementia on grammatical complexity and propositional content. Psychology and Aging, 16(4), 600-614. 
Mortensen, L., Meyer, A., & Humphreys, G. Age-related effects on speech production: A review. Language and 
Cognitive Processes, 21, 238-290. 
Roark, B., Mitchell, M., & Hollingshead, K. (2007). Syntactic complexity measures for detecting mild cognitive 
impairment. In Proceedings of the Workshop on BioNLP 2007 (pp. 1–8). 
Tyler, L. K., Shafto, M. A., Randall, B., Wright, P., Marslen-Wilson, W. D., & Stamatakis, E. A. (2010). Preserving 
Syntactic Processing across the Adult Life Span: The Modulation of the Frontotemporal Language System in the 
Context of Age-Related Atrophy. Cerebral Cortex, 20(2), 352-364. 
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Recent masked priming studies have argued for morphological decomposition during initial lexical access 
(Rastle & Davis, 2008). However, whether productivity constrains initial decomposition has not been 
thoroughly examined, although it has been argued that deviations from productivity may engender whole-
word storage and access (Berent et al., 2002, Hagiwara et al., 1999, Sugioka, ms.). We report a masked-
priming experiment showing robust, statistically-equivalent priming for productive and unproductive 
Japanese de-adjectival nominals, suggesting that initial decomposition is not constrained by productivity. 

Evidence from overt recognition paradigms, such as cross-modal priming (Marslen-Wilson et al., 1996), 
and from aphasiology (Hagiwara et al., 1999) has suggested that productivity indeed affects lexical 
processing. However, Silva & Clahsen (2008) reported masked priming effects for productive (-ness) and 
unproductive (-ity) English affixed words, tested in separate experiments. They argue these effects are 
morphological since priming was not modulated by prime-target orthographic-overlap proportion. This 
raises questions regarding whether productivity constrains decomposition, or operates post-
decompositionally. 

The current study investigates the strong productivity contrast among productive さ(-sa) and unproductive 
み (-mi) Japanese de-adjectival nominal affixes, akin to English -ness and -ity, tested in the same 
experiment, and including an orthographically-related prime-target condition. While -sa is very productive 
(like -ness), -mi is argued to be extremely unproductive. Our set of 30 -mi-affixed stimuli includes nearly 
every -mi de-adjectival nominal in the NTT Japanese corpus, while English -ity is much more widely 
attested and arguably productive in some affix combinations (see Hagiwara et al., 1999 for an analysis 
positing decomposition for -sa and storage for -mi).  

Our stimuli included 30 prime-target pairs each in Productive (速い-速さ, “quick-quickness”), Unproductive 
(丸い-丸み, “round-roundness”) and Orthographic-overlap (つづく-つづり, “continue-spelling”) conditions. 
Each experimental prime was paired with a length- and frequency-matched control prime. Primes and 
targets were also matched across conditions on length and frequency. 30 additional unrelated prime-
target pairs were added to reduce the prime-target relatedness proportion. 120 word primes preceded 
non-word targets. Trials consisted of a string of hash marks (#####) for 500ms, the prime for 48ms, then 
the target, remaining until a response or 3000ms timeout. Twenty-four native-Japanese speakers 
participated in the study, implemented using DMDX. 

A 2(Relatedness: Related vs. Unrelated) X 3(Condition: Productive, Unproductive, Orthographic-Overlap) 
Repeated-Measures ANOVA revealed significant effects of Relatedness (F1(1,23)=34.587, p<0.001; 
F2(1,29)=10.707, p<0.004), Condition (F1(2,46)=31.294, p<0.001; F2(2,58)=28.505, p<0.001), and their 
Interaction (F1 (2,46)=13.753, p<0.001; F2(2,58)=5.698, p<0.007). This reflects significant priming for 
both Productive and Unproductive (all p<0.002), and a lack of priming for Orthographic-overlap (all 
p>0.28). Priming magnitude did not differ for productive and unproductive conditions (t<1). 

These results suggest initial morpheme-level processing independent of productivity. The findings are 
consistent with an across-the-board decompositional approach in which properties like transparency and 
productivity constrain post-decompositional processes, and run counter to approaches eschewing 
morpheme-level representations. 

 
Berent, I., Pinker, S., and Shimron, J. (2002). The Nature of Regularity and Irregularity:Evidence from Hebrew 
Nominal Inflection Journal of Psycholinguistic Research, 31, 459-502. 
Hagiwara, H., Sugioka, Y., Ito, T., Kawamura, M., Shiota, J-I. (1999). Neurolinguistic Evidence for Rule-Based 
Nominal Suffixation. Language, 75, 739-763. 
Marslen-Wilson, W.D., Ford, M., Older, L., & Zhou, X. (1996). The combinatorial lexicon: Priming derivational affixes. 
Proceedings of the 18th Annual Conference of the Cognitive Science Society. 
Rastle, K. & Davis, M.H. (2008). Morphological decomposition based on the analysis of orthography. Language & 
Cognitive Processes, 23, 942-971. 
Silva, R. & Clahsen, H. (2008).  Morphologically complex words in L1 and L2 processing: Evidence from masked 
priming experiments in English. Bilingualism: Language and Cognition, 11, 245–260. 
Sugioka, Y. (ms.) Rule vs. Analogy in Word Formation. 
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Agreement phenomena are pervasive among the typologically diverse languages of the world, yet few of 
these languages have been investigated from the perspective of agreement processing. This study aims 
to differentiate notional and syntactic effects of agreement in a cross-linguistic psycholinguistic 
perspective. Two experiments tested the distribution of optional plural morphology in Yucatec Maya, an 
indigenous language of Mexico. Yucatec nouns do not inherently bear a count-mass distinction. 
Moreover, plural marking is not obligatory for plural interpretation (unlike for count nouns in English and 
Romance languages). The lack of count-mass distinction as well as the optionality of plural marking 
facilitate the cross-linguistic test of whether syntactic or notional effects drive agreement. We present two 
timed Spanish-Yucatec translation tasks on bilingual speakers. 
 
Experiment 1:  Participants listened to synthesized Spanish stimuli and produced the Yucatec translation 
under time pressure (15 seconds). Subject phrases involved conjoined nouns, either two singulars, 
singular + plural or plural + singular. Verb plural marking was more likely if the closest conjunct was plural 
(97% vs. 89%, p<0.09). Plural marking on the first conjunct did not result in higher probability of an 
agreement marker on the verb compared to two singular conjuncts (90% vs. 88%, p>0.6). Plural marking 
on the first or second conjunct did not significantly increase the probability of plural verb agreement 
(p<0.16). 
This supports a notional interpretation of agreement attraction (cf.Bock and Miller, 1991).  
 
Experiment 2: Subject phrases were singular, dual, or plural followed by an intransitive verb. While the 
dual is notionally plural, it does not presuppose syntactic plural marking on the subject phrase (see 
example stimuli and responses). We found significantly more plural marking of plural subjects compared 
to duals (88% vs. 50%, p<0.0001) and more plural marking of duals compared to singulars (50% vs. 0%, 
p<0.0001). The same gradient pattern is observed on the verb (ps<0.0001), though agreement on the 
verb seems to be highly preferred (88% duals, 93% plurals). The effect of plural marking on the verb is 
driven both by syntactic and notional effects. Plural marked subject phrases often result in agreement on 
the verb (p<0.009), but notional plurality increases the probability of verb agreement beyond the syntactic 
effect (p<0.02). 
 
 
We find independent support for both syntactic and notional account of agreement. Unlike many previous 
studies, this evidence does not come from (agreement) error data, but rather from speakersʼ choices 
between two felicitous forms (marking vs. no marking). Furthermore, the findings contribute to the 
investigation of language production in understudied languages (see Christianson and Ferreira, 2005). 
 
 
Example stimuli and responses 

c. a. Spanish stimulus: Dos mujeres están cocinando. 
Two women are cooking. 

b. Yucatec response: Ka'a-túul  kolelo'   tun   meyajanal-o'ob 
two-CL.AN woman -D2 PERFV.3 make.meal-PL 

  
d. a. Spanish stimulus: Los muchachos están jugando. 

     The boys are playing. 
b. Yucatec response: Le  xi'ipal-o'ob-o'   tun   baxal-o'ob 

     the male.child-PL-D2 PERFV.3 play-PL 
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Many studies have shown that the syntactic structure of sentences can be primed (e.g., Bock, 1986, see 
Pickering and Ferreira, 2008, for a review). Hartsuiker et al. (2008) showed that, when dative prime and 
target constructions are lexically unrelated, the strength of syntactic priming is not affected by the number 
of unrelated sentences that are processed in between the prime and the target sentence (a lag of 0, 2 or 
6 intervening sentences). The lexical boost of this effect on the other hand, which is obtained when prime 
and target constructions use the same head, does interact with lag. In fact, it disappears when prime and 
target are not adjacent. These results can be taken as support for a multi-factorial account of syntactic 
priming (cf. Bock and Griffin, 2000), in which the implicit learning of sentence structures causes syntactic 
priming at all lags, while the lexical boost of priming in immediate conditions is caused by the explicit 
memory of the prime sentence. 

The present study challenges the empirical generalization of persistent syntactic priming and a short-lived 
lexical boost. Experiment 1 investigated priming between Dutch transitives with unrelated main verbs in 
different lag conditions (0, 2 or 6 intervening intransitives). We found a significant interaction between lag 
and the strength of priming: significant priming was obtained at lag 0 (10% priming), but not at later lags 
(lag 2: 1% priming, lag 6: 0% priming). Experiment 2, investigating priming of the order of auxiliary and 
participle in Dutch relative clauses (Hartsuiker & Westenberg, 2000), yielded comparable results: 
significant priming at lag 0 (17% priming), but not at later lags (lag 2: 4% priming, lag 6: 4% priming). 
Experiment 3 demonstrated a significant lexical boost (20%) of dative priming when the participants heard 
and repeated one unrelated intransitive sentence in between the prime and the target constructions. It 
thus appears that priming for some structures is actually short-lived, in contrast to the claims of implicit-
learning accounts. Additionally, Experiment 3 with datives showed that the lexical boost of priming can at 
least survive one filler in between prime and target.  

These data pose problems for the multi-factorial account as proposed by Bock and Griffin (2000) and 
Hartsuiker et al. (2008). It is not yet clear why the structure of transitives and the order of auxiliary and 
participle can only be primed in immediate conditions, whereas priming for datives persists over longer 
lags (Bock & Griffin, 2000; Hartsuiker et al., 2008). The production of these structures might be more 
strongly affected by the processing of the intervening sentences (information structure, prosody), thereby 
masking effects of syntactic priming. In any case, the absence of priming at longer lags and the 
occurrence of a lexical boost of dative priming in a non-adjacent condition indicate that the multi-factorial 
account of syntactic priming needs to be refined. 
 
 
Bock, J. K. (1986). Syntactic persistence in language production. Cognitive Psychology, 18, 355–387. 
Bock, K., & Griffin, Z. M. (2000). The persistence of structural priming: Transient activation or implicit learning? 
Journal of Experimental Psychology: General, 129, 177-192. 
Hartsuiker, R. J., Bernolet, S., Schoonbaert, S., Speybroeck, S., & Vanderelst, D. (2008). Syntactic priming persists 
while the lexical boost decays: Evidence from written and spoken dialogue. Journal of Memory and Language, 58, 
214-238. 
Hartsuiker, R. J., & Westenberg, C. (2000). Word order priming in written and spoken sentence production. Cognition, 
75, B27-B39. 
Pickering, M. J., & Ferreira, V. S. (2008). Structural priming: A critical review. Psychological Bulletin, 134, 427-459. 
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Two experiments analysed effects of perceptual and referential priming on structural selection in English 
transitive sentence production. In Experiment 1, an unrelated visual cue (red dot) appeared in the location 
of either Agent or Patient of the subsequently presented target event. In Experiment 2, the cue was a 
picture of either Agent or Patient presented before the target picture in the referentʼs corresponding event 
location. In both studies, the cueʼs relative power was manipulated as Cue Duration (Implicit (70msec) 
and Explicit (700 msec)). 

Analysis of initial fixations to the referents confirmed the success of cueing and revealed that fixating the 
cued Agent delayed initial fixations to the Patient often beyond the point of sentence formulation. In 
Experiment 2 this delay was reliably smaller, suggesting that the conceptual information provided by the 
cue triggered faster identification. Also, a cue to the Agent significantly reduced the magnitude of Subject-
related eye-voice spans suggesting a faster transition from conceptualization to formulation in the Agent-
cued condition. Cueing the Patient led to full rapid apprehension reflected in saccadic-rate fixations to 
every element of the scene following the initial fixation to the Patient. This pattern suggests that full rapid 
apprehension does not always precede sentence formulation. When canonical causation is assumed, 
sentence formulation can start before the whole event is apprehended. Apprehension of less preferred 
referential schemes and the production of less common syntax may depend on a much higher degree of 
full event analysis. This pattern contradicts Griffin and Bock (2000) who separated rapid apprehension 
and incremental sentence generation. 

The priming effect on structural choice was equally strong in both studies: Participants were ~35% more 
likely to produce passive-voice sentences when the cue was on the Patient. Importantly, this effect did not 
increase in Experiment 2 suggesting that availability of conceptual information from referent preview does 
not increase the general perceptual priming effect. Hence, the given-before-new effect known to improve 
structural selection is not potent during event apprehension. Explicit cueing had a similar facilitating effect 
on structural selection in both studies. 

Perceptual priming affected name onset latencies so that cueing Agents led to faster sentence initiation. 
Speakers in both studies initiate sentences faster when the Cue was Explicit; this effect was reliably 
larger when a Referential Cue was used. Also, interaction between Cue Type (Experiment) and the Cue 
Duration demonstrated that participants in Experiment 2 were faster to initiate their sentences in the 
Explicit Cue condition but they were slower to do so in the Implicit Cue condition. This penalty associated 
with implicit referential priming is intriguing. It suggests that a brief exposure to a more complex cue may 
be confusing to the speaker: she notices that the cue is potentially informative but there is not enough 
time to apprehend it. On the other hand, the explicit referential cue facilitated production because 
speakers had enough time to benefit from the conceptual information provided by the cue. 
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SAME HUMAN NATURE, DIFFERENT LINGUISTIC MANIFESTATIONS: 
ACCESSIBILITY AND LENGTH-BASED PHRASE-ORDER TENDENCIES 

Tadahisa Kondo (NTT Comm. Sci. Labs.)  Hiroko Yamashita (Rochester Inst. of Tech.) 
tkondo@brl.ntt.co.jp 

 

The Long-before-short (LbS) tendency is a phenomenon observed in the production of languages such as 
Japanese and Korean, head-final languages with relatively flexible word-order [1][2]. It contrasts with the 
Short-before-long (SbL) tendency observed in English [1][3].  However, when the competing phrases are 
both short, the speakers of both types of language tend to choose structures that place an accessible 
word earlier in a sentence than the less accessible one [4][5]. Also, a recent study shows that speakers 
do not seem to produce LbS structures for the ease of production [6].  The LbS tendency, then, may not 
be strategic but the manifestation of an interaction between word accessibility and linguistic constraints in 
those languages.  Using the Corpus of Spontaneous Japanese (CSJ) [7], we investigated the correlation 
between word accessibility and phrase orders in Japanese.   
The Locative sentences with a ni-marked Locative phrase (LOC) and an Accusative-marked argument 
(ACC) shown in (1) were extracted from the unscripted conference presentation portion of CSJ.   The 
accessibility we used was ʻcontextual frequency,ʼ i.e., the frequency of each word obtained by calculating 
how frequently it appeared within each speakerʼs presentation (approximately 15 min. each, 168 speakers 
total).  This presumably represents continuous values that reflect the wordʼs relevance to the topic of each 
presentation.  We examined how contextual frequency accounts for phrase order, more specifically, the 
frequency of particular position in a phrase (phrase initial or head-noun) plays the most important role. 
For the analyses the mixed-effects logit model was employed.  The probability of ACC uttered before 
LOC, pACC, was used as the dependent variable.  Three independent variables were used:  (a) 'maxany', 
whether or not the highest frequency word in the two phrases appeared anywhere in ACC, (b) 'maxhead', 
whether or not the head noun of ACC was most frequent, and (c) 'maxfirst', whether or not the first 
content word of ACC was most frequent. 
The length measured by the number of morphemes was significant, showing the LbS tendency (p < .05). 
Among three independent variables, only the contribution of 'maxany' was significant even when the 
length variable was used simultaneously (p < .05). The significant contribution of 'maxany' suggests that 
the phrase containing the highest frequency word is uttered ahead of other phrases in the sentence, but 
the word is not necessarily in a particular grammatical position such as the head or the phrase-initial 
word.  
Assuming incremental production [8] and accessible words are processed from the message to 
grammatical component ahead of others, the results suggest that LbS tendency is an interaction between 
Japanese grammar and accessibility.  Speakers follow limited grammatical constraints (such as 
adjectives preceding the noun), but the word-order flexibility allows speakers to start with a phrase that 
contains the word they are prepared to articulate and complete the sentence. LbS tendency presumably 
emerges because long phrases have more words, and statistically the most accessible word is more likely 
to be contained in long phrases than short ones.  The study also suggests that the rigid grammatical 
constraints and head-initiality of English may lead speakers to use contexutal fequency information 
differently, leading them to a different length-ordering tendency from speakers of Japanese. 
 (1) (John-NOM/TOP) [table-LOC]  [book-ACC] put.      “(John) put the book on the table.”  

 
[1] Hawkins, J. (1994). A Performance Theory of Order and Constituency. Cambridge: Cambridge University Press. 
[2] Dennison, H., & Schafer, A. (2008). Universal versus language-specific conceptual effects on shifted word order 
production in Korean: Evidence from bilinguals. Working Papers in Linguistics, University of Hawaiʼi. 
[3] Chang, F. (2009). Learning to order words: A connectionist model of heavy NP shift and accessibility effects in 
Japanese and English. Journal of Memory and Language, 61(3), 374-397. 
[4] Bock, J. K., & Irwin, D. E. (1980). Syntactic effects of information availability in sentence production. Journal of 
Verbal Learning and Verbal Behavior, 19(4), 467-484.  
[5] Ferreira, V. S., & Yoshita, H. (2003). Given-new ordering effects on the production of scrambled sentences in 
Japanese. Journal of Psycholinguistic Research, 32(6), 669-692. 
[6] Kondo, T., & Yamashita, H. (2009, March). Paradox of long-before-short tendency in the production of Japanese. 
Poster presented at CUNY2009, Davis, CA. 
[7] National Institute for Japanese Language & National Institute of Information and Communications Technology 
(2004).  
[8] Kempen, G., & Hoenkamp, E. (1987). An incremental procedural grammar for sentence formulation. Cognitive 
Science, 11(2), 201-258.
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SYNTACTIC DIFFERENCES IN THE RELIABILITY OF PROSODIC 

DISAMBIGUATION 
Michael Wagner and Aron Hirsch (McGill University 
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Snedeker & Trueswell (2003, ST) found that the structural ambiguity between NP-modifier and instrument 
readings of the PP in (1) is prosodically disambiguated only when speakers are aware of the ambiguity:  

(1) Tap the frog with the flower.  
a. Tap the frog that has a flower.  
b. Tap the frog by using a flower.  

Kraljic and Brennan (2004, KB), however, found that speakers reliably and consistently use prosody to 
disambiguate the PP attachment ambiguity in (2) even when unaware of the ambiguity:  

(2) Put the dog in the basket on the star.  
a. Put the dog that is in the basket on the star.  
b. Put the dog in the basket that is on the star.  

KB consider two possible explanations for these differing findings: (i) their task, allowing for feedback from 
the listener, was more interactive than the one in ST; (ii) the test sentence in (2) is longer than that in (1), 
making it more likely to be broken up by a prosodic boundary. An alternative hypothesis would be that 
there is some syntactic difference between (1) vs. (2) responsible for the difference in the reliability of 
prosodic phrasing as a disambiguating cue. To test KBʼs hypotheses against this possibility, we looked at 
three-°©‐way ambiguous sentences like that in (3).  

(3) Tap the frog with the flower on the hat.  
a. Tap the frog that has a flower on its hat.  
b. Tap the frog by using the flower on its hat.  
c. Tap the frog by using the flower that is on the hat.  

The ambiguity between (3a) and (3b) is parallel to that studied in ST, and the one between (3b) and (3c) 
to that studied in KB. We conducted 3 production experiments in which 16 participants read aloud 
sentences drawn from 9 items similar to (3). Similar to ST and KB, we manipulated how aware 
participants were of the ambiguity. In (Exp1) they asked to disambiguate, in (Exp2) they could be aware 
because they saw all three types of structures, but in Exp3 finally each participant saw the same type of 
bracketing on each trial. The data was annotated by forced-alignment and acoustic measures were 
extracted. We looked for differences between conditions using duration, intensity and pitch-measures in a 
mixed model controlling for subject and item as random effects.  

The results show all three structures to be prosodically disambiguated whenever participants saw all three 
bracketings, independent of whether they were explicitly instructed to disambiguate (Exp.1+2). However, 
when participants were exposed to only one of the possible bracketings (Exp.3), structures (3a) and (3b) 
were not disambiguated, but (3a) and (3c) were. Thus Experiment 3 replicated the contrast between ST 
and KB in the same experiment. These findings are incompatible with KBʼs explanations. Our proposed 
explanation is that the complex meaning of the left-branching structure in (3a) can be conveyed using a 
list-like structure more similar to (3b) (and usually is unless one is aware of the ambiguity), but the same 
is not true for the right-branching structure in (3c).   
 
 
Kraljic, T. and Brennan S. (2005): Prosodic disambiguation of syntactic structure: For the speaker or for the 
addressee? Cognitive Psychology 40. Snedeker, J. and Truswell (2003): Using prosody to avoid ambiguity: Effects of 
speaker awareness and referential context. Journal of Memory and Language. 
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ARGUMENT ORDER IN PANTOMIME:  CONSISTENCY FAILS WHEN IT'S NEEDED 

MOST 
Matthew Hall, Rachel Mayberry, and Victor Ferreira (University of California, San Diego) 
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People from diverse linguistic and cultural backgrounds show a surprising level of consistency when 
asked to pantomime, demonstrating a strong preference for SOV (the relationships here are more 
thematic than syntactic; however, for ease of exposition we use SOV to refer to:  
s (subject/agent), o (object/patient), and v (verb/action).) in transitive events like a woman twisting an 
object (Goldin-Meadow et al., 2008).  Importantly, the events tested were semantically unambiguous: that 
is, the correct message would presumably be conveyed regardless of order (cf. WOMAN TWIST 
OBJECT, WOMAN OBJECT TWIST, OBJECT WOMAN TWIST). Given that a consistent order is 
unnecessary for communication, why might it arise? 

One possibility is that having a reliable order in unambiguous cases could act as a cue for how to interpret 
"reversible" cases, such as a woman pushing a boy.  A necessary prediction of this account is that people 
will indeed produce the familiar SOV pattern for these potentially reversible events (i.e. WOMAN BOY 
PUSH). In Experiment 1, we exposed native English speakers to short vignettes of transitive actions and 
asked them to describe these events in pantomime.  All participants began with 48 non-reversible scenes 
(human agent, inanimate patient), followed by 16 reversible events (human agent, human patient). 

Participants produced the familiar SOV pattern for non-reversible cases, but showed marked avoidance of 
SOV for the more ambiguous events, preferring SVO instead (among others).  This could indicate that the 
SOV bias does not extend to reversible events. However, it is also possible that these results were due to 
participants' concerns that it might be difficult to identify which gesture was intended to represent which 
person.  

Experiment 2 addressed this by replicating Experiment 1, but added two new conditions.  In "Shared 
Lexicon", participants were instructed to create consistent gestures for each of the 14 entities involved, 
and to teach them to the experimenter, who remained in the room during testing.  In "Private Lexicon", 
participants were instructed to think of consistent gestures to use, but did not share them with the 
experimenter, who left the room after practice.  If the SOV avoidance in Experiment 1 was due to 
concerns about the gestures not being understood, participants in the Shared Lexicon condition should 
not avoid SOV. 

Results revealed that participants in all conditions avoided SOV for reversible events.  However, it is also 
possible that the abrupt transition between reversible and non-reversible events implicitly cued the 
participants to behave differently.  Therefore, Experiment 3 mixed reversible and non-reversible events. 

Once again, participants consistently avoided SOV for reversible events.  Interestingly, the SOV 
preference for non-reversible events was weaker here, suggesting that the bias to avoid SOV for 
reversible events might "bleed through" to the non-reversibles. Whether this is a viable explanation for 
historical shifts in word order typology is left to future research. 

At present, it is clear that SOV pantomimes of non-reversible events do not function as a cue for how to 
interpret reversible events. Furthermore, the fact that SOV is dispreferred for reversible events further 
constrains the original claims of Goldin-Meadow et al. (2008), suggesting that the natural order of some 
events is different than others. 

 
 

Goldin-Meadow, S., So, W. C., Özyürek, A., & Mylander, C.  (2008).  The natural order of events: How speakers of 
different languages represent events nonverbally.  Procedings of the National Academy of Sciences, 105, 9163-9168. 
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CONCEPTUAL-LEXICAL SYSTEM DURING SPEECH PLANNING 
Andreas Mädebach, Jörg D. Jescheniak, Frank Oppermann (University of Leipzig), & Herbert 

Schriefers (Radboud University Nijmegen) 
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Cascading and interactive models of language production assume that the activation flow between 
conceptual, lexical and phonological representations is not restricted to elements of an intended 
utterance. This view is supported by studies with the picture-picture interference paradigm which showed 
that not-to-be named objects can be processed up to the phonological level, at least when the objects are 
presented in the context of a naming task (e.g. Morsella & Miozzo, 2002; Navarrete & Costa, 2005). 
However, automatic phonological processing of context objects was not observed in a number of other 
studies (e.g. Bloem & La Heij, 2003; Oppermann, Jescheniak, & Schriefers, 2008). This discrepancy 
suggests that automatic phonological activation of context objects is modulated by additional factors. The 
presented experiments investigated one possible modulating factor, namely the ease with which target 
and context objects are processed. In three picture-word interference experiments, speakers named a 
target object in the presence of an unrelated not-to-be-named context object. Distractor words, which 
were phonologically related or unrelated to the context objectʼs name, were used to determine whether 
the context object had become phonologically activated. In all experiments only objects with high 
frequency names (i.e. easily accessible phonological representations) were used. Ease of processing of 
these objects was manipulated by a visual degradation technique. In Experiment 1, both objects were 
presented non-degraded, in Experiment 2 both objects were degraded, and in Experiment 3 either the 
target object or the context object was degraded. Distractor words, which were phonologically related to 
the context objects, interfered with the naming response when both objects were presented non-
degraded, indicating that the context objects had become phonologically co-activated. The effect 
vanished, when both objects were degraded, when only the context object was degraded, and - most 
importantly - when only the target object was degraded. Thus, automatic processing of context objects 
appears to be not only contingent on the processing demands of the context object itself, but also on the 
processing demands of the target object. This result is in line with the perceptual load theory of selective 
attention (cf. Lavie, 2005) and suggests that not-to-be-named context objects can only be processed up 
to the phonological level, if processing the target object does not exhaust the available processing 
capacity. These data demonstrate that the amount of available processing resources constrains the 
forward-cascading of activation in the conceptual-lexical system. Context objects are likely to become 
phonologically co-activated, if they are easily retrieved and if prioritized target processing leaves sufficient 
resources. 

 
 
Bloem, I., & La Heij, W. (2003). Semantic facilitation and semantic interference in word translation: Implications for 
models of lexical access in language production. Journal of Memory and Language, 48, 468-488. 
Lavie, N. (2005). Distracted and confused?: Selective attention under load. Trends in Cognitive Sciences, 9, 75–82. 
Morsella, E., & Miozzo, M. (2002). Evidence for a cascade model of lexical access in speech production. Journal of 
Experimental Psychology: Learning, Memory, and Cognition, 28, 555-563. 
Navarrete, E., & Costa, A. (2005). Phonological activation of ignored pictures: Further evidence for a cascade model 
of lexical access. Journal of Memory and Language, 53, 359-377. 
Oppermann, F., Jescheniak, J. D., & Schriefers, H. (2008). Conceptual coherence affects phonological activation of 
context objects during object naming. Journal of Experimental Psychology: Learning, Memory, and Cognition, 34, 
587-601. 
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Grammatical learning in a second language (L2) results in the modification of the brainʼs electrical activity 
elicited by linguistic processing (Osterhout et al. 2006). However, little is known about the cognitive 
processes underlying such neural changes and whether they are observed when learning involves 
grammatical features that are absent in oneʼs first language. The current study explored the 
neurocognitive processes associated with grammatical gender acquisition in L2 French by L1 English 
speakers. ERPs were recorded in native French controls (n=14) and English-French learners (n=28) 
when processing gender agreement in sentential context. Grammaticality was manipulated by gender 
agreement between the noun and post-posed adjective (e.g. la musique française vs. français*). Nouns 
were either masculine or feminine. Sentences were presented visually word by word, at a rate of 650 ms 
per word. Participants were instructed to make an end-of-sentence acceptability judgment from which d-
prime scores were calculated. French native speakers showed a P600 effect in response to gender 
concord errors. In contrast, no significant effects were found when ERPs were averaged across all L2 
learners. However, further analysis of the individual data revealed that L2 learners showed remarkable 
individual differences in their brain responses. Inspection of ERP responses showed that the identical set 
of gender concord errors elicited an N400 effect in some L2 learners and a P600 effect in others. Given 
the large variability in brain response across L2 learners and in order to better characterize these 
differences, we separated learners into two groups by subtracting the N400 and P600 effect sizes 
obtained in response to gender concord errors. Those who presented a negative difference were 
averaged (n=14) which resulted in an N400 effect, whereas the average of those who presented a 
positive difference (n=14) resulted in a P600 effect. The type of ERP response was also significantly 
correlated with behavioral accuracy. L2 learners, who showed a P600 effect, detected agreement 
violations more accurately than L2 learners who showed an N400 in response to violations. The analysis 
of the combined ERP signature and behavioral responses suggest that L2 learners who showed an N400 
effect were in the process of  acquiring gender agreement while the others had already acquired the 
grammatical rule. Indeed, the fact that a group of L2 learners presented a P600 effect alike to French 
native speakers to the same grammatical violations suggests that they processed grammatical gender at 
the syntactic level (Hagoort et al., 1993, Osterhout & Holcomb, 1992). This contrasts with those who 
showed an N400 effect. Osterhout et al. (2006) suggested, based on an N400 response to subject-verb 
agreement violations, that novice L2 learners may use a chunking strategy by memorizing lexical forms 
including their morphological inflections, and subsequently grammaticalize an abstract morphosyntactic 
rule. Our results call this “chunking” strategy into question; the noun-adjective pairs we used were unlikely 
to have been frequently encountered, in contrast to regular verbal inflections. Nonetheless, the N400 we 
found to grammatical violations is indeed in line with a stage of “early” grammaticalisation. In addition, the 
presence of similar ERP patterns in native speakers and a group of L2 learners provide further evidence 
in favor of L2 learnersʼ  capacity  to acquire grammatical features which are absent in the native 
language. Finally, the identification of  ERP patterns in L2 learners may allow us to understand 
developmental trajectories in the process of acquiring grammatical structures in L2.  
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Background 

Word form recognition is at the heart of spoken language processing, and one of the major achievements 
in early language acquisition. Infants appear to extract phonological word forms from speech even before 
they know the wordsʼ exact meaning (see Swingley 2009 for review). Here we tested neuronal correlates 
of early word forms in 6-month-olds. We measured Event-Related Potentials (ERPs) in unimodal auditory 
word onset priming, a paradigm that has previously been shown to reflect word form activation in a left-
lateralized P350 deflection in adult listeners (Friedrich et al., 2009). 

 

Methods  

We presented spoken word onsets that were either followed by spoken congruent target words (e.g. Ta – 
Tante [Engl. Aunt]) or by incongruent target words (e.g. Fe – Tante). The 40 target words were initially 
stressed two-syllable nouns that were spoken in child directed speech. We used nouns that are highly 
frequent in German and likely to be frequent in parental speech. The words were taken from a 
questionnaire that accesses early language acquisition milestones (German version of the McArthur 
Communicative Development Inventories: Elternfragebögen für die Früherkennung von Risikokindern). 
Participants watched silent videos (BabyEinstein) while presented with the spoken stimuli. EEG data of 23 
6-month-old infants (from monolingual German speaking environments, mean age: 183 days, 11 female), 
and EEG data of 16 adult controls (monolingual German speakers, mean age: 25 years, 8 female) were 
analyzed. We recorded Event-Related Potentials (ERPs) from 45 electrode leads.  

 

Results 

Adult control group: Our results replicate a left-lateralized P350 effect between 350 and 400 ms after 
target word onset (see Friedrich et al., 2009). 

6-month-olds: We found remarkable ERP differences for congruous and incongruous words in infants as 
well. Congruous target words elicited more positive-going amplitudes over temporal frontal electrodes 
between 750 and 1000 ms after target word onset. Comparable to the P350 in adults, this effect had a 
maximum over the left hemisphere.  

 

Discussion 

ERP effects related to early phonological processing and lexical access in unimodal auditory word 
fragment priming can be elicited in a passive listening condition in adults. ERPs recorded from 6-month-
olds revealed neural priming in this paradigm. The observed ERP differences might be a neural correlate 
of early word form representations in infancy that are lateralized to the left hemisphere. Thus, ERPs 
recorded in word onset priming might provide a promising means to further investigate the format and 
structure of early word form representations. 

 
 
Friedrich, C. K., Schild, U., & Röder, B. (2009). Electrophysiological indices of word fragment priming allow 
characterizing neural stages of speech recognition. Biological Psychology, 80, 105-113. 
Swingley, D. (2009).Contributions of infant word learning to language development. Phil. Trans. R. Soc. B, 364, 3617-
3632 
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Behavioural and brain imaging studies suggest two distinct neural processes combine in learning novel 
spoken words (see Davis & Gaskell, 2009 for a review). The phonological form of a fictitious word 
(fugitok) can be learned rapidly, but does not compete with similar real words (fugitive) or produce a word-
like cortical response until after overnight consolidation. Here we use MEG to assess the timing of neural 
responses to novel spoken words at different stages of learning and consolidation. We predict that 
consolidation should modulate neural responses after word uniqueness point (UP, when the word fugitive 
gains an additional competitor) whereas initial learning of novel words should modulate responses after 
nonword deviation point (DP), when novel words are phonologically distinct from real words. 

The experiment consisted of three phases: on two successive days 21 participants learned two sets of 60 
novel spoken words during 18 repetitions of a phoneme-monitoring task. MEG data was acquired during a 
test phase on day 2 when novel words from day 1 (consolidated) and day 2 (trained but unconsolidated) 
were presented together with untrained novel words during a delayed repetition task. Participants were 
cued to say each novel word as quickly as possible after a tone played after word offset (700-1900ms 
delay). Each novel word was derived from a real “source” word with average UP=323ms and DP=503ms 
measured by a trained phonetician. Whole-head MEG data was acquired on a 306 sensor Elekta 
Neuromag system. After signal-space separation, head-movement/position compensation, and 
downsampling (250Hz) we used SPM8 for robust averaging of event-related field (ERF) and time-
frequency (TF) data and FieldTrip for group analysis using cluster-based permutation tests. ERF and TF 
analyses were time-locked to UP and DP with baseline correction prior to word onset. 

Response latencies for the onset of speech production showed significantly faster RTs for consolidated 
(647ms) relative to unconsolidated (653ms, p<.05), and untrained novel words (654ms, p<.05). 
Comparison of ERFs time-locked to UP showed effects of consolidation (day 1 > day 2) but not of initial 
learning (day 2 ~ untrained) that were maximal over posterior sensors (50-160ms post UP). Effects of 
initial learning (day 2 > untrained), were reliable for ERFs time-locked to DP over frontal sensors (50-
350ms post DP). TF analysis showed consolidation-induced alpha-suppression post-DP (50-200ms for 8-
12Hz) over posterior sensors. 

As predicted, consolidation modulates ERFs immediately after UP, whilst unconsolidated and untrained 
items did not differ until after DP. Thus consolidation serves to enhance the speed of processing reflected 
both by speeded repetition data and by neural responses that deviate post-UP whilst new items (fugitok) 
compete with similar-sounding existing words (fugitive). Neural responses to unconsolidated items only 
differed from untrained items in a later post-DP period (>500ms from word onset). These changes may 
reflect initial learning of new phonological endings which can be achieved without consolidation. Results 
provide neural evidence for a change in the time course of responses to novel words following overnight 
consolidation that differs from the effects of same-day learning. This is consistent with the predictions of a 
complementary learning systems account. 
 
 
Davis, M.H. & Gaskell, M.G. (2009) A complementary systems account of word learning: neural and behavioural 
evidence. Philosophical Transactions of the Royal Society B: Biological Sciences, 364(1536), 3773-3800. 
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A longstanding question in speech processing is the relationship between the categories used in 
perception and those used in production. Considerable plasticity in perceptual categories has been found, 
possibly driven by lexically disambiguating information  (Clarke & Luce, 2005; Kraljic & Samuel, 2006; 
Maye, Aslin, & Tanenhaus, 2008; Norris, McQueen, & Cutler, 2003) and also by short-term changes to 
the distributions of acoustic cues in the absence of lexical disambiguation (Clayards, Tanenhaus, Aslin, & 
Jacobs, 2008). Speakers shift their productions to be more like the speech of others (Delvaux & Soquet, 
2007; Nielsen, 2007), however, plasticity in perception does not always lead to changes in production 
(Kraljic, Brennan, & Samuel, 2008). 

Two experiments tested the relationship between plasticity in perception and production by exposing 
participants to a shifted distribution of phonetic cues in the absence of lexical disambiguation. During a 
pre-test, English participants read aloud 12 words beginning with /b/ or /p/ three times, then categorized a 
/ba/-/pa/ VOT continuum. In a subsequent exposure phase participants categorized /b/-/p/ minimal pairs 
for which the distributions were shifted so that VOTs were slightly longer than is typical for English. 
Participants did not receive feedback in the exposure phase, and both alternatives were lexical items 
(e.g., beach-peach), meaning that only distributional cues could signal the VOT shift. Following the 
exposure phase, participants again completed the categorisation and production tasks from the pre-test.  

In Experiment 1, exposure words were heard in isolation and spoken by the same female talker as in the 
syllable categorisation task. The burst and aspiration portions were cross-spliced so that they were 
identical for both words and syllables. In Experiment 2 the same burst and aspiration portions from 
Experiment 1 were spliced onto words spoken by a different female talker embedded in semantically 
neutral sentences (e.g., “what she said was beach”). 

In both experiments, over the course of 450 stimulus presentations in the exposure phase, participants 
showed a shift towards longer VOTs in their category boundary congruent with the same shift in the 
exposure VOT distributions. Thus, participants were able to adjust their categorisation of the continuum 
on the basis of its distributional properties (cf. Clayards et al., 2008). This categorisation shift in the 
training materials also influenced more general perception of VOT continua. Categorisation of the /ba/-
/pa/ continuum showed a congruent boundary shift after exposure, even in Experiment 2 when the 
speaker of the syllables was different to that of the altered distribution. Along with these perceptual 
effects, we found generalisation of this perceptual category shift to production of the key consonants, with 
longer VOTs in the post-test than the pre-test. Thus, perceptual plasticity in category boundaries as a 
result of listening to speech can generalise to perception of different talkers and to production, even when 
cues to category boundaries are only signalled by distributional information. We argue that these data are 
consistent with models in which speech perception and production are closely linked, and where 
statistical learning allows constant retuning of phonetic categories. 
 
 
Clarke, C. M., & Luce, P. A. (2005). Perceptual adaptation to speaker characteristics: VOT boundaries in stop voicing 
categorization. In C. T. McLennan, P. A. Luce, G. Mauner & J. Charles-Luce (Eds.), University at Buffalo Working 
Papers on Language and Perception, 2 (pp. 362-366). 
Clayards, M., Tanenhaus, M. K., Aslin, R. N., & Jacobs, R. A. (2008). Speech perception reflects optimal use of 
probabilistic speech cues. Cognition, 108, 804-809. 
Delvaux, V., & Soquet, A. (2007). The influence of ambient speech on adult speech productions through unintentional 
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Maye, J., Aslin, R. N., & Tanenhaus, M. K. (2008). The weckud wetch of the wast: Lexical adaptation to a novel 
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Norris, D., McQueen, J. M., & Cutler, A. (2003). Perceptual learning in speech. Cognitive Psychology, 47(2), 204-238. 
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A comparison of music and language processing and representations shows a strong connection 
between melodic and prosodic processing (Besson and Schön, 2001). Familiarity to prosodic patterns 
helps to discriminate weak pitch violations in listenersʼ native language (Colombo et al., 2010). Moreover, 
speakers of tonal languages, such as Mandarin Chinese, show a high sensitivity to pitch variations in 
monosyllabic words that are less clearly perceptible by speakers of non-tonal languages (Bent et al., 
2006), because these variations convey lexical/semantic distinction in tonal languages. 
 
In the present study, we investigated whether the tonal sensitivity of Mandarin native speakers, acquired 
through experience with their language, could enhance pitch discrimination ability. Specifically, we verified 
if sensitivity to pitch variations on the prosodic contour of mandarin syllables produced an advantage in 
discriminating changes in pitch direction in a sequence of non-linguistic tones and syllables. 
 

Twelve Chinese Mandarin native speakers and 12 Italian native speakers, all non-musicians, participated 
in the experiment. They had to perform two tasks: a Mandarin tone identification task (Bent et al. 2006) 
and a pitch direction judgement (Stalinski et al., 2008) on non-linguistic tones and on syllables.   
 

The aim of the first task was to confirm the superior performance of Chinese participants in classifying the 
prosodic contour of syllables (real Chinese words or nonwords) according to the four-class distinction 
used in their language: high rising, falling, rising, flat. 
 
The aim of the second task was to verify if the superior performance of Chinese participants extended to 
the discrimination of pitch direction in musical tones and syllables. Given their familiarity with the task of 
prosodic contour classification, due to practice in their own language, we might expect that their 
performance would be also superior in the discrimination of pitch direction. However, it is possible that the 
discrimination of pitch contour in Mandarin syllables has become overlearned in Chinese listeners, 
leading to automatic lexical access, and their superior performance is restricted to prosodic contours with 
which they are familiar. If this is the case, we might expect that the advantage of Chinese participants 
would be found only in the Mandarin tone identification task, and would not extend to the discrimination of 
pitch direction changes. 

Results of Mandarin tone identification confirmed a significantly higher accuracy for Chinese speakers 
than for Italian speakers (95% vs. 40%). There was also a significant advantage for real Chinese words 
compared to nonwords, but only for Chinese speakers (p < .05).  

An ANOVA conducted on the accuracy of discrimination of pitch direction, including three types of stimuli 
and five tone intervals as within-subjects factors and group as between subject factor showed a general 
advantage for Chinese participants, more pronounced on shorter tone intervals. 

Overall results suggest that long-term experience with a tonal language increases the sensitivity to 
melodic and prosodic differences. Further research on pitch processing in speech and music may help 
clarifying the cognitive locations of these effects. 
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The frequency with which words occur in the language has a well-established influence on their 
recognition: Frequent words are recognized more accurately when presented under suboptimal conditions 
than rarer words. How control mechanisms [1, 2] may modulate the influence of frequency on word 
recognition has received relatively little attention. The present study examined the interaction between 
rate of processing and frequency by varying how quickly people were made to respond. The influence of 
frequency on word recognition was assessed by monitoring listenersʼ eye movements to visual referents, 
i.e., four pictured objects displayed on a computer screen, as participants heard the name of one of the 
pictures and selected it by clicking on it using the computer mouse and moving it to a predefined location. 
On critical trials, the names of two of the pictures overlapped in their first sounds but contrasted in their 
lexical frequency (e.g., the high-frequency word window and the lower-frequency word windmill). Whether 
the target was the high- or low-frequency item of the pair was varied across lists. Past research using 
similar methods [3, 4] demonstrated the influence of frequency on participantsʼ gaze behavior over time: 
Shortly after word onset, people were more likely to fixate on a high-frequency competitor than on a low-
frequency competitor, resulting in delayed fixations to the low-frequency target, compared to its high-
frequency counterpart. Of interest here was whether the influence of frequency on peopleʼs recognition 
behavior would vary as a function of how quickly people were made to respond. In Experiment 1, half of 
the participants were asked to finish moving the named picture before hearing a tone, which was placed 
1.7 second after word onset; the other half were under no such time pressure. In Experiment 2, all 
participants were under time pressure, but the degree of pressure was manipulated by parametrically 
varying the delay of the tone (1.2, 1.7, or 2.2 seconds after word onset).  

Results from both designs were very consistent: Lexical frequency modulated the recognition of a spoken 
word proportionally to the time pressure to identify its referent. When decisions had to be made rapidly, 
frequency bias played a larger role than when the conditions allowed for a more thorough analysis of the 
sensory information. This finding fits well within a Bayesian approach to perception: The recognition of a 
word consists of selecting the most probable or ʻoptimalʼ interpretation for the sensory information at 
hand, given an inherently uncertain world. Prior experience with language (approximated by lexical 
frequency where words are presented with no or only minimal context) provides a valuable source of 
information to determine the identity of a stimulus, but its influence should diminish as the quality of the 
sensory evidence at the time a perceptual decision is made increases [5]. Finally, simulations with the 
TRACE model [6, 7] indicated that the observed interaction between rate of processing and frequency can 
be readily accommodated in current models of spoken-word recognition. 
 
 
[1] Kello, C. T., & Plaut, D. C. (2003) Strategic control over rate of processing in word reading: a computational 
investigation. Journal of Memory and Language, 48, 207-232. 
[2] Kello, C. T. (2004).  Control over the time course of cognition in the tempo-naming task.  Journal of Experimental 
Psychology: Human Perception and Performance, 30, 942-955. 
[3] Dahan, D., Magnuson, J. S., & Tanenhaus, M. K. (2001). Time course of frequency effects in spoken-word 
recognition: Evidence from eye movements. Cognitive Psychology, 42, 317-367. 
[4] Dahan, D., & Gaskell, M. G. (2007). Temporal dynamics of ambiguity resolution: Evidence from spoken-word 
recognition. Journal of Memory and Language, 57, 483-501 
[5] Norris, D. (2006). The Bayesian Reader: Explaining word recognition as an optimal Bayesian decision process. 
Psychological Review, 113, 327-357. 
[6] McClelland, J. L., & Elman, J. L. (1986). The TRACE model of speech perception. Cognitive Psychology, 18, 1-86. 
[7] Strauss, T. J., Harris, D., & Magnuson, J. S. (2007). jTRACE: A reimplementation and extension of the TRACE 
model of speech perception and spoken word recognition. Behavior Research Methods, Instruments, and Computers, 
39, 19-30. 
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So far, previous research on the recognition of words with more than one phonological variant has led to 
three key findings. Firstly, there seems to be a systematic processing advantage for canonical forms (e.g., 
Spinelli & Gros-Balthazard, 2007). Secondly, for some processes (i.e., assimilation, Gaskell & Marslen-
Wilson, 1998), the context in which the words occur can modulate the advantage for canonical forms. 
Thirdly, frequent variants are recognized with shorter response times (Ranbom & Connine, 2007). So far, 
however, no study has examined jointly the roles of these three variables – canonicity, context and 
frequency – making it difficult to interpret these findings in a unified account. The question also arises of 
whether each of these three variables still plays a role when the other two are taken into account. The 
present study addresses this issue by focussing on the recognition of French schwa words. These words 
have two pronunciation variants. For instance, the word semaine ʻweekʼ, can be realized with the schwa 
variant semaine (i.e., canonical form) or with the reduced variant s'maine. Participants performed a lexical 
decision task on schwa words either preceded by a determiner or included in a sentence produced at a 
higher speech rate and with a more informal speech style. Results replicate the advantage for schwa 
variants obtained by Racine and Grosjean (2005). This advantage is, however, modulated by context: the 
effect of variant type is bigger in the determiner condition than in the sentence condition. In addition, 
variant frequency is found to affect the recognition of reduced variants but not that of schwa variants. 
These findings provide further evidence in favour of the fact that canonical forms have a privileged status 
in word recognition. Importantly, they show that this privileged status is intrinsic, i.e., not caused by the 
likelihood of these variants in the experimental context nor driven by their higher frequencies. Moreover, 
these results underline the role of the listenerʼs experience in lexical representation and that of context 
during the recognition process. 

 
 

Gaskell, M. G. & Marslen-Wilson, W. D. (1998). Mechanisms of phonological inference in speech perception. Journal 
of Experimental Psychology: Human Perception and Performance, 24, 380-396. 
Racine, I. & Grosjean, F. (2005). Le coût de l'effacement du schwa lors de la reconnaissance des mots en français. 
Canadian Journal of Experimental Psychology, 59, 240-259. 
Ranbom, L. & Connine, C. (2007). Lexical representation of phonological variation. Journal of Memory and Language, 
57, 273-298. 
Spinelli, E. & Gros-Balthazard, F. (2007). Phonotactic constraints help to overcome effects of schwa deletion in 
French. Cognition, 104, 397-406. 
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Listeners frequently face the task of recognizing spoken words in spite of regular variations in the speech 
signal. A regular variation that is frequently observed in English, concerns place assimilation (see Gaskell 
& Marslen-Wilson, 1996, 1998). This means that certain consonants adopt the place of articulation of the 
subsequent segment (e.g., "sit" can be produced more like "sip" in the context of "sit politely"). A recent 
empirical study has looked into the perception of assimilation during novel word learning in adults 
(Snoeren, Gaskell, & Di Betta, 2009). Novel words (decibot) were presented with final alternations in 
carrier sentences that either licensed assimilation (viable contexts) or not (unviable contexts). In that 
study, it was shown that for newly learned novel words, listeners made use of the subsequent viable 
context to infer the underlying speech sound. This finding suggested that newly acquired lexical 
knowledge interacts with contextual compensation for assimilation. In the current contribution, a Bayesian 
model is used to further explore the possible mechanisms governing the perceptual processing of word-
final assimilated consonants. Bayesian inference proposes that listenersʼ perception arises by optimally 
combining prior knowledge and current sensory information (Friston, 2005; Feldman et al., 2009). The 
goal of the current contribution is to formalize the problem of perceiving assimilated speech in novel word 
learning on the basis of the evidence from the Snoeren et al. (2009) study, using a Bayesian analysis. We 
solely focused on the core assumptions of the model as we are concerned with its qualitative description. 
Two implementations of the Bayesian model are described. In the first implementation, we assumed that 
the listener tries to reconstruct the speech signal as accurately as possible in the face of transmission 
noise and brain response variability. In the second implementation, we assumed that the listener tries to 
infer what the speakerʼs intended speech signal was, which may be different from what was actually 
produced, precisely because of phenomena such as assimilation. The second model thus considers an 
additional source of variability, the process from intended to actual speech signal. Our simulations 
showed that the second implementation can most readily account for the available empirical evidence, 
suggesting that listeners take into account the speaker's speech intentions. The present Bayesian results 
are thus compatible with the general rationale according to which previous language knowledge is used 
by the listener to overcome perceptual ambiguities in assimilated speech. Moreover, our analysis 
provides an interesting illustration of how degrees of expectancy related to the speaker's intentions and 
general language knowledge can guide the listener in reconstructing modified speech sounds. These 
findings are discussed in the light of current theories of speech perception. 

 
 

1) Feldman, N.H., Griffiths, T.L., & Morgan, J.L. (2009). Learning phonetic categories by learning a lexicon. 
Proceedings of the 31st Annual Conference of the Cognitive Science Society.  
2) Friston,  K. (2005). A theory of cortical responses. Philosophical Transactions of the Royal Society, (360), 815-36. 
3) Gaskell, M.G. & Marslen-Wilson, W.D. (1996). Phonological variation and inference in lexical access.  Journal of 
Experimental Psychology: Human Perception and Performance, 22,144-158. 
4) Gaskell, M.G. & Marslen-Wilson, W.D. (1998). Mechanisms of phonological inference in speech perception.  
Journal of Experimental Psychology: Human Perception and Performance, 24, 380-396.  
5) Snoeren, N.D., Gaskell, M.G., & Di Betta, A.M. (2009). The perception of assimilation in newly learned novel 
words. Journal of Experimental Psychology: Learning, Memory & Cognition, 35(2), 542-549.   
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The interpretation of the linking en in Dutch nominal compounds (boekenkast, 'book+cupboard, book 
case') is an issue of controversy. Some claim that there is a close relationship between the linking en and 
the plural suffix -en in orthography (Schreuder et al., 1998), while others consider this element as 
meaningless and accidentally homographic with the plural suffix (Booij, 2007).  

Until now, this issue has mainly been investigated on the basis of written words. In the study presented 
here, we provide data based on spoken input. Prior studies have shown that the plural suffix -en (e.g. 
noten 'nuts') is produced differently by speakers from different regions in the Netherlands. In an earlier 
production study, we found a similar and correlated regional speech variation in the pronunciation of 
linking en in Dutch compounds: a systematic relation between the production of plural -en and linking en 
was detected. In continuation of this, the present study concerns the perception of these different speech 
variants of Dutch linking en and investigates to what extent they induce plural activation.  

We tested 60 native speakers of standard Dutch. As materials, we selected one hundred singular noun-
noun compounds (e.g. beschuitbus, 'rusk+tin, rusk tin') as experimental items and one hundred plural 
noun-noun compounds (e.g. oorbellen, 'ear+bells, earrings') as fillers. Each experimental item was 
presented in four forms, corresponding to possible regional speech variants: without linking element 
(beschuit+bus), with linking [ә] (beschuit+e+bus), with linking [әn] (beschuit+en+bus) or linking [n] 
(beschuit+n+bus). Speakers of standard Dutch use [әn] less often than [ә] and never use [n] in their 
speech. The pronunciation of [(ә)n] typically occurs in the northern parts of the Netherlands. The 
participants performed an auditory number decision task, in which they had to press the right button when 
they heard a plural word, and the left button when they heard a singular one.  

The results show an interference effect - the singular decision is slowed down - when the left member of 
the compound contains [ә], [әn] or [n], with [ә] being the least effective and [n] being the most effective. 
This strongly suggests the activation of plural semantics. On the basis of these results, we conclude that 
all speech variants of the Dutch linking en are interpreted as plural markers by speakers of standard 
Dutch. Current experiments collect new data of speakers from different dialect regions, to investigate the 
influence of one's dialect background on one's plural interpretation. 
 
 
Booij, G.E. (2007). The Grammar of Words. An Introduction to Linguistic Morphology. Oxford: Oxford University 
Press. 
Schreuder, R., Neijt, A., van der Weide, F. & Baayen, R.H. (1998). Regular plurals in Dutch compounds: Linking 
graphemes or morphemes? Language and Cognitive Processes, 13(5), 551–573. 
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Studies of monolingual speech show evidence of lexically conditioned phonetic variation. Words that have 
many neighbors (i.e., phonologically related words) are produced with more extreme gestures than those 
with few neighbors (Wright, 2004). Could this conditioning also be present in bilingual speech?  This study 
investigated whether cross-linguistic neighbors—namely, cognates and “false-friends”—modulated 
phonetic processes in bilingual speech. Cognates are translation equivalents that overlap in form and 
meaning—e.g., English ʻcanoeʼ and Portuguese ʻcanoaʼ. The processing of cognates is facilitated in 
speech production (Costa, Caramazza & Sebastian-Gallés, 2000). They are produced faster and more 
accurately relative to noncognates (i.e., translation equivalents that are formally dissimilar; e.g., English 
ʻcakeʼ and Portuguese ʻboloʼ). To determine whether this extends to phonetic processes, we analyzed 
Brazilian Portuguese (BP) – English bilinguals. BP-English bilinguals produce English consonants with 
voice onset times (VOT)s that are shorter than the English norms (Sancier & Fowler, 1997). This reflects 
the influence of their native language—BP distinguishes voiced and voiceless stops using pre-voiced vs. 
short-lag VOTs, whereas English has a short-lag/long-lag distinction. We examined whether cognate 
facilitation modulated this interaction between the contrasting phonetic systems of these two languages. 
 
Our materials consisted of pairs of words beginning with voiced and voiceless consonants (matched for 
length, frequency, and phonotactic probability). Pictures corresponding to these words were given to 24 
native speakers of Brazilian Portuguese (BP) and 24 monolingual English controls in a picture-naming 
task conducted entirely in English. 
 
Results were analyzed with linear mixed effects models. Cognate status affected bilingual but not 
monolingual VOTs (t = 2.43, p < 0.01; see Figure 1). Bilinguals produced cognates with more English-like 
VOTs than noncognates; monolinguals exhibited no difference between these categories. We then 
examined if this facilitation effect extended to false-friends. These are formally similar words that have 
distinct meanings in each language—e.g., English ʻbaldʼ and Portuguese ʻbaldeʼ (ʻbucketʼ). In contrast to 
cognates, false-friends and noncognates were produced with similar VOTs (t = 0.78, p > 0.43). This 
cognate facilitation effect provides evidence that the lexical properties of words influence post-lexical 
phonetic processes in bilingual speech. The lack of facilitation for false-friends further suggests that 
simultaneous overlap of both form and meaning is required for processing benefits to be observed.  
These results reflect interactive processing in speech production. Because cognates share both semantic 
and phonological representational structure with their translation equivalent, they facilitate the targetʼs 
activation. The increased activation serves as a stronger input to phonetic encoding processes, yielding 
the production of phonetic features that better reflect the properties of the response language. In contrast, 
since noncognates and false-cognates lack simultaneous overlap in form and meaning, they yield less 
facilitation of target processing. 
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Skilled adult readers process the written form using phonologic, semantic, and orthographic information, 
and the interplay between these domains during novel word learning in adult skilled readers has been a 
focus of recent psycholinguistic investigations. With respect to the contribution of word form 
characteristics to adult word learning, competition between newly learned pseudowords and words that 
are similar in form has been demonstrated in visual word tasks (Bowers, Davis, and Hanley, 2005) and 
auditory tasks (Gaskell and Dumay, 2003). In their investigation into the role of semantics in novel word 
learning, McKay, Davis, Savage and Castles (2008) reported that incorporating meaning during word form 
learning influenced naming performance for novel words only when semantic information was provided 
prior to exposure to the orthographic form, and then only for words with inconsistent orthography-to-
phonology mapping. Training context also influences behavior on learning tasks: Sandak, Mencl, Frost et 
al. (2004) demonstrated that attention to semantic or phonological features during training resulted in 
reliably faster naming times than training that focused on orthography. We extend the body of information 
about adult word learning by manipulating the extent to which pseudowords are orthographically and 
phonologically similar to existing words (wordlikeness), and examining the effects of learning context on 
subsequent task performance. Our experimental questions are whether similarity to existing words 
facilitates learning new words, and whether semantics mediates those effects. In the current study, we 
used a novel word learning paradigm with two learning contexts: an orthographic ascender verification 
task and a semantic paired associate learning task. Pseudoword stimuli were created that differed in their 
wordlikeness (e.g. high: SLISH, low: GWAWV) as assessed by criteria that included both orthographic 
and phonological dimensions. Following training, participants completed three tasks measuring the 
consequences of learning, including pseudoword naming, old-new recognition, and category identification. 
Training and test results revealed significant main effects of learning context and wordlikeness, as well as 
interactions between those variables. In terms of similarity to existing words, responses to high 
wordlikeness items were faster and more accurate during training and naming. Old-new recognition 
sensitivity was also better for high wordlikeness items that had been trained, but was better for low 
wordlikeness items that were untrained. Reliably faster reaction times for high wordlikeness trained 
pseudowords were noted on the category identification task. Regarding learning context, semantically 
trained items were named faster and more accurately, and sensitivity was better for semantically trained 
items than for orthographically trained items in the old-new recognition task. Taken together, these results 
suggest that similarity in form to existing items in the lexicon can be facilitative during early novel word 
learning, and that semantic information can modulate that effect. 

 
 

Bowers, J., Davis, C. & Hanley, D. (2005). Interfering neighbors: The impact of novel word learning on the 
identification of visually similar words. Cognition, 97, B 45-B54. 
Gaskell, M.G. & Dumay, N. (2003). Lexical competition and the acquisition of novel words. Cognition, 89, 105-132. 
McKay, M., Davis, C., Savage, G, & Castles, A. (2008). Semantic involvement in reading aloud: Evidence from a 
nonword training study. Journal of Experimental Psychology: Learning, Memory, & Cognition, 34, 1495-1517. 
Sandak, R., Mencl, W.E., Frost, S, Rueckl, J., Katz, L., Moore, D., Mason, S., Fulbright, R., Constable, R.T., & Pugh, 
K. (2004). The neurobiology of adaptive learning in reading: A contrast of different training conditions. Cognitive, 
Affective, & Behavioral Neuroscience, 4, 67-88.  
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Background. Spoken words are not only characterized by phonemes and their establishing features 
(segments). Duration, pitch and amplitude form syllables with characteristic stress pattern 
(suprasegments). The fact that infants show language-specific discrimination of stress patterns well 
before language-specific discrimination of phonemes (Friederici et al., 2007) suggests that 
suprasegments are basic processing units of speech recognition that are independently processed from 
segments. Here we tested this assumption in adult listeners. 
 
Methods. We presented spoken primes (word initial syllables) followed by spoken target words. Primes 
were either stressed (e.g., AL taken from ALter [Engl. age]; capital letters indicate a stressed syllable) or 
unstressed (e.g., al taken from alTAR [Engl. altar]). Stressed primes were longer, with higher amplitude 
and higher fundamental frequency compared to unstressed primes. We independently tested effects for 
overlapping segments (initial phonemes of the target word match vs. mismatch the primeʼs phonemes) 
and Suprasegments (initial stress of the target word matches vs. mismatches the primeʼ stress). 96 
disyllabic German words (48 initially stressed, 48 initially unstressed) served as targets (see Table 1 for 
example trials).  
 
 Phoneme Match  Phoneme Mismatch 

AL - ALter KOS - ALter Stress Match al - alTAR kos - alTAR 
AL – alTAR KOS – alTAR Stress Mismatch al - ALter kos – ALter 

 
Table 1. Examples of prime-target pairs for the initially stressed German target word Alter 
and for the initially unstressed German target word Altar.  

 
18 native German listeners made lexical decisions to the targets (pseudowords were presented in 50 
percent of the trials). Response times and Event-Related Potentials (ERPs, 76 electrode leads) for the 
target words were recorded. 
 
Results.  

• Prime effect. Lexical decision latencies were slower and ERP deflections were delayed for words 
following stressed primes compared to the same words following unstressed primes. 

• Phoneme effect. Behavioral facilitation and characteristic ERP responses starting at 100 ms for 
phoneme match were replicated (see Friedrich et al., 2009). 

• Stress effect. Target words that matched their primesʼ stress elicited different ERPs than stress-
mismatching target words starting at 300 ms. This effect was independent from phoneme overlap 
and showed a different topography than phoneme-related ERP effects. 

 
Discussion. The ERP data are more informative about the processing of stress than the lexical decision 
latencies. They reveal a function of syllable stress at both a pre-lexical level and a lexical level of 
representations in neural spoken word recognition. The prime effect might be evidence for a pre-lexical 
segmentation strategy that is based on stress (e.g., Cutler, 1997). The stress effect might suggest that 
suprasegments are pre-lexical processing units in neural speech recognition activating lexical 
representations that code for this type of information. Stress-based neural spoken word recognition 
appears to be independent from phoneme-based neural spoken word recognition. 
 
 
Cutler, A. (1997). The syllableʼs role in the segmentation of stress languages. Language and Cognitive Processes, 
12, 839-85. 
Friedrich, C.K., Schild, U., & Röder, B. (2009). Electrophysiological indices of word fragment priming allow 
characterizing neural stages of speech recognition. Biological Psychology, 80, 105-113. 
Friederici, A.D., Friedrich, M., & Christophe, A. (2007). Brain response in 4-month-old infants are already language 
specific. Current Biology, 17, 1208-1211. 
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There is convincing evidence of the activation of orthography during spoken word recognition in L1 (e.g., 
Grainger et al., 2003; Perre & Ziegler, 2008; Ventura et al., 2004; Ziegler & Ferrand, 1998). Given that 
these effects can be obtained under masked priming, they are assumed to reflect rapid automatic 
activation of representations shared by prime and target across modalities (Grainger et al., 2003). We 
asked whether these early effects of orthography could be obtained in L2 spoken word recognition with 
language learners not dominant in the target language. We studied this issue in two visual-auditory cross-
modal masked priming experiments. Prime exposure in both experiments was 67ms. The participants 
were Finnish L2 learners of French, none of whom were balanced in the two languages. Their age of 
acquisition, competence level and exposure were controlled for French. In both experiments, subjective 
frequencies of all the target words for each participant were collected after the lexical decision task using 
a familiarity rating task. 

Experiment 1 was a partial replication of Grainger et al. (2003; experiment 5) and it assessed with L2 
learners the intralingual orthographic facilitation effect obtained in L1 French. Auditory targets were 
monosyllabic French nouns, adjectives, and verbs. Visual primes were 1) repetitions (stage-stage 
ʻcourseʼ) 2) nonword pseudohomophones (staje-stage) and 3) nonword controls (bleur-stage). The results 
showed a marginal facilitative effect in the repetition condition but not in the pseudohomophone condition. 

Experiment 2 tested the interlingual orthographic effect with the same paradigm. Auditory targets were 1-2 
syllable French nouns. Visual primes were Finnish-based and the conditions were 1) semantically 
unrelated words with orthographic onset overlap (fi: huivi ʻscarfʼ - fr: huile ʻoilʼ ), 2) phonologically/ 
orthographically legal nonword pseudohomophones (fi: yil ʻnonwordʼ - fr: huile) and 3) control words with 
no orthographic or semantic overlap with the target (fi: saate ʻcovering noteʼ - fr: huile). The primes in 
conditions 1 and 3 were matched with the targets for frequency and syllable length. There was a 
significant facilitative effect in the orthographic overlap condition (1) but not in the pseudohomophone 
condition (2). This effect interacted with subjective familiarity. Interestingly, the Finnish-spelled 
pseudohomophones in (2) produced significantly more errors than the controls. This is in line with the 
findings from bilingual lexical decision tasks where interlingual homophones produce delayed reaction 
times (e.g., Schulpen et al., 2003). 

The results showed both intra- and interlingual orthographic facilitation effects in French spoken word 
recognition with L2 participants. However, pseudohomophone effects seemed to be more sensitive to 
language dominance and difficult to obtain with the cross-modal masked priming paradigm with non-
dominant L2 speakers. 

 
 

Grainger, J., Diependaele, K., Spinelli, E., Ferrand, L., & Farioli, F. (2003). Journal of Experimental Psychology: 
Learning, Memory and Cognition, 29, 1256-1269. 
Perre, L., & Ziegler, J. (2008). Brain Research, 1188, 132-138. 
Schulpen, B., Dijkstra, T., Schriefers, H. J., & Hasper, M. (2003). Journal of experimental psychology. Human 
perception and performance ,29, 1155-1178. 
Ventura, P., Morais, J., Pattamadilok, C., & Kolinsky, R. (2004). Language and Cognitive Processes, 19, 57-95. 
Ziegler, J., & Ferrand, L. (1998). Psychonomic Bulletin & Review, 5, 683-689. 
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In prosodic phonology, the foot is considered the domain that accounts for the alternation of strong and 
weak elements, grouping them within phonological words. It thus plays an important role in determining 
the stress position. Moreover, there is a handful of experimental evidence showing the involvement of foot 
in language computation (Domhas et al., 2008). Looking at the literature, two options have been proposed 
to take into account the foot in Italian: on the one hand, Nespor (1993) argued that it is trochaic and 
composed by one, two or three syllables; on the other hand, Alber (2009) and Krämer (2009) assumed 
that the foot is trochaic and binary, that is it can contain a maximum of two elements.  

In the present study, the presence of the foot level during language computation, and the validity of the 
binary foot hypothesis (Alber, 2009; Krämer, 2009) were investigated. Looking at Italian three-syllabic 
words, two possibilities of grouping syllables into feet were hypothesized: the first one is (σσ)(σ), and the 
second one is σ(σσ). Within this theory both antepenultimate (pèntola, 'pot') and final (colibrì, 
'hummingbird') stress words share the same foot structure [(σσ)(σ)], differing only in the relative 
prominence of the feet. By contrast, penultimate stress words (pistòla, 'gun') would have a different foot 
structure [σ(σσ)]. Specifically, given final-stress words (colibrì) an incorrect stress on the first syllable 
would still maintain foot structure. Similarly, given antepenultimate stress words (pèntola) an incorrect 
stress on the final syllable should still maintain foot structure. However, given words with antepenultimate 
stress (pistòla), stress on either the initial or final syllable will require foot reparsing in both the cases. 

An experiment was run to test our hypotheses. Three different versions of each stimulus were recorded, 
one for each stress pattern (antepenultimate, penultimate, ultimate position). Participants heard stimuli 
with the stress on right and wrong positions and they had to judge if they were correct Italian words or not. 
Each participant heard only one version of each stimulus. 

The effect of foot violation was investigated. We compared both the incorrect realizations of the same 
stimulus (e.g., for colibrì, còlibri vs colìbri); and the stimuli having the same wrong stress pattern (e.g., for 
colibrì, pistolà vs bufalò). Results showed a clear effect of foot: participants were faster to judge the cases 
in which the violation involved only the stress position, than the cases in which both stress and foot were 
violated. This effect was found in both the comparisons. The response accuracy showed a similar trend of 
results. 

Thus, the results were in line with our predictions: when the violation was due to a mismatch of the feet 
structure, stimuli were recognized faster as non-words, compared to when the foot structure was 
preserved. Moreover, the asymmetry showed by our results is in line with the binary hypothesis of the 
Italian foot (Alber, 2009; Krämer, 2009): final- and antepenultimate- stress words and their manipulations 
showed a similar profile, which was different from the results obtained for the penultimate stress pattern. 

 
 
 
Alber, B. (2009). Wortakzent im Deutschen und im Italienischen: eine kontrastive Analyse. In Di Meola, C., Gaeta, L., 
Hornung, A. & Rega, L. (eds.). Perspektiven Drei. Akten der 3. Tagung Deutsche Sprachwissenschaft in Italien. Lang, 
Frankfurt a.M., pp.43-53. 
Domahs, U., Richard, W., Bornkessel-Schlesewsky, I., & Schlesewsky, M. (2008). The processing of German word 
stress: evidence for the prosodic hierarchy. Phonology, 25, 1-36.   
Krämer, M. (2009). The Phonology of Italian. Oxford University Press, New York. 
Nespor, M. (1993) Fonologia. Il Mulino, Bologna. 
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NON-NATIVE ENCODING OF PHONEMIC CONTRASTS IN VISUAL WORD 

RECOGNITION 
 

Lucy Kyoungsook Kim and Elsi Kaiser (University of Southern California) 
kyoungsk@usc.edu 

 
We investigated whether the phonology of oneʼs native language—here, Korean—influences the lexical 
representations that L1 Korean speakers have for English words, focusing on the English /l/-/r/ contrast. 
In work with L1 Japanese/L2 English speakers, Ota et al.ʻ09 showed that L1 phonology influences 
learnersʼ lexical representations of L2 words, independently of perception. Their findings suggest that 
Japanese speakers map the English liquids /l/ and /r/ onto a single category (presumably the alveolar flap 
/ɾ/). Korean has a more complex system: a syllable-final liquid is realized as an alveolar lateral /l/, but an 
intervocalic liquid is realized as /ɾ/. In essence, Korean does not distinguish different liquid phonemes in 
word-initial position, but does make distinctions elsewhere (see Ingram-Parkʻ98). We tested how Korean 
speakers represent English syllable-initial /l/ and /r/, given that Korean—unlike Japanese—distinguishes 
different liquids in other positions.  

Experiment—We tested whether Korean speakers have difficulty categorizing a word-initial /l/-/r/ contrast 
during visual word recognition, using Ota et al.ʼs semantic-relatedness decision task with 20 experimental 
pairs (LOCK-HARD, ROCK-KEY) and 20 spelling-controls (SOCK-HARD, SOCK-KEY). Target words 
(e.g. LOCK) were paired with semantic associates (e.g. HARD) of their competing phoneme-counterparts 
(e.g. ROCK) and presented visually. Participantsʼ (16 L1-Korean, 16 L1-English) task was to respond 
whether the pairs of words were related in meaning (yes/no response). Both experimental pairs and 
spelling-control pairs were semantically unrelated. We might observe false positives/slowdowns if 
participantsʼ lexical representations fail to encode the /l/-/r/ distinction. 

Results-Accuracy—Overall, accuracy was lower in the experimental condition than the spelling-control 
condition (L1 Korean: (F1(1,15)=8.74, p<.01, F2(1,19)=3.41, p=.081; L1 English: (F1(1,15)=8.17, p<.05, 
n.s. by item). Additional analyses separating /l/- and /r/-items showed that Korean speakers made more 
false positive errors with experimental pairs than spelling-control pairs with both /l/ and /r/ items (pʼs<.05), 
but English speakers exhibited no significant differences for /l/ or /r/.  

Results-Reaction times—Korean speakers had longer RTs in the experimental condition than the 
spelling-control condition (F1(1,15)=4.985, p<.05, n.s. by item), modulated by phoneme type (interaction: 
F1(1,15)=8.517, p<.05, n.s. by item): RTs in the experimental condition were longer than RTs in the 
spelling-control condition only for /l/-items (t1(15)=-3.045, p<.01, n.s. by item), not the /r/-items. RTs for 
English controls revealed no significant effects.  

Discussion—The accuracy rates revealed that L1 Korean speakers made more false positive errors in the 
experimental condition than the spelling-control condition with both /l/ and /r/. However, RTs reveal a 
finer-grained sensitivity: Korean speakers took longer to accurately reject the semantic-relatedness of the 
experimental pairs than the spelling-control pairs only in the /l/-items, not the /r/-items. Furthermore, our 
data suggest asymmetric interference: It seems that processing LOCK triggers access to ROCK, but 
ROCK does not interfere with LOCK to the same extent. This suggests Korean speakers may be mapping 
both English onset liquids to /r/. More broadly, our findings show L1 phonology can influence L2 lexical 
representations, independently of perception (see Ota et al.) —even in a language that distinguishes 
more than one liquid phoneme in other linguistic environments. 

 
  
Ingram, J.C.L., & Park, S.-G. (1998). Language, context, and speaker effects in the identification and discrimination of 
English /r/ and /l/ by Japanese and Korean listeners. JASA, 103, 1161-1366.  
Ota, M., Hartsuiker, R., & Haywood, S.L. (2009). The KEY to the ROCK: Near-homophony in nonnative visual word 
recognition. Cognition, 111, 263-269. 
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Understanding speech is usually easy but can become noticeably harder when the speaker has a foreign 
accent. This is because foreign accents add considerable variation to the speech signal. Recent research 
indicates that understanding foreign-accented speech can improve with experience. Most of this research, 
however, focuses on comprehension by non-native listeners. In two cross-modal priming experiments, we 
investigated how both long- and short-term experience with a foreign accent influence word recognition in 
native listeners. 
 
In Experiment 1, 21 Dutch participants who were highly familiar with German-accented Dutch and 21 
Dutch participants with limited experience listened to Dutch prime words spoken by a German speaker, 
and subsequently made lexical decisions to printed Dutch target words (e.g. [boyk] - BUIK (identical) or 
[diːf] - BUIK (unrelated)). Two typical German-accent markers were tested: 12 primes contained the vowel 
[ɛɪ] pronounced as [ɑɪ], and 12 primes contained the vowel [œy] pronounced as [oy]. Since neither [ɑɪ] nor 
[oy] are Dutch phonemes, the vowel substitutions never created lexical ambiguity in Dutch. These two 
vowel realizations differed in perceptual difference from the standard vowels ([ɑɪ]-[ɛɪ] are more similar 
than [oy]-[œy]). 
 
Participants with extensive experience showed, throughout the experiment, significant facilitatory priming, 
i.e., faster responses following related primes than unrelated primes  for words with both types of accent 
marker. Participants with limited experience, however, showed significant priming for [ɑɪ]-type items, but 
not for [oy]-type items. Seemingly, long-term experience with a foreign accent (acquired outside the lab) 
allows immediate correct interpretation of foreign-accented words, even when the deviations from the 
standard pronunciation are quite large. With limited prior experience, however, correct interpretation is 
restricted to smaller deviations. But there was a learning trend for the [oy]-items in the second half of the 
experiment. This short-term adaptation was explored further in Experiment 2.  
 
In Experiment 2, 32 Dutch participants with limited experience with German-accented Dutch, listened to a 
Dutch short story for four minutes before they took part in the cross-modal priming experiment. The story 
was spoken by the speaker of the cross-modal priming experiment and had two versions: One version 
contained twelve instances of words in which an [œy]-vowel was pronounced as [oy], in the other version 
the [œy]-words words were replaced with words without [œy]. Participants were randomly assigned to 
one of the two versions. 
 
Participants who had listened to the story with the [œy]-words showed significant facilitatory priming, for 
[œy]-items in both halves of the cross-modal priming experiment; participants who had been exposed to 
the story without [œy]-words only showed priming for the [œy]-items in the second half of the experiment. 
Thus, even brief exposure to the German-accented speaker, with only twelve instances of a vowel 
mispronunciation, was sufficient to immediately allow the correct interpretation of words with this 
particular segmental deviation. 
 
The results from Experiment 1 suggest that natural long-term exposure to foreign-accented speech 
facilitates word recognition across speakers of that accent. Experiment 2 shows that without familiarity 
with a foreign accent, speaker-specific learning effects can be obtained even after only four minutes of 
exposure. 
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Barry J. Devereux (University of Cambridge), Kirsten I. Taylor (University of Cambridge & 
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Understanding spoken words involves accessing their conceptual representations. Many models of 
conceptual knowledge assume a distributed, feature-based representation, where a wordʼs meaning 
corresponds to patterns of activity over a network of semantic features (e.g. has_eyes, has_ears, 
has_udder; McRae et al. 1997; Tyler & Moss, 2001). Critically, the statistical characteristics of features, 
such as how often features co-occur (correlational strength) or the number of concepts a feature occurs in 
(feature sharedness) are claimed to determine how concepts are processed. For example, most models 
claim that strengthened interconnections between highly correlated features facilitate conceptual 
processing (McRae et al., 1997). 

One distributed model, the Conceptual Structure Account (Tyler et al., 2000), claims that upon hearing a 
word, the statistical properties of its conceptual representation are variably activated as a function of the 
context. Thus, in the context of a category-level task, highly shared features (e.g. has_legs) informative 
about concept category facilitate decisions (e.g. living/nonliving or word/non-word). Furthermore, the time-
course of activation of a conceptʼs perceptual and semantic properties should vary, with perceptual 
properties affecting word recognition earlier than semantic properties. With respect to semantic effects, 
we predicted that shared features that are strongly correlated would co-activate as a coherent semantic 
network faster than weakly correlated shared features. 

We tested these predictions in a lexical decision (LD) experiment with spoken words denoting concrete 
concepts. We used a large, representative set of concepts (adapted from McRae et al., 2005) and tested 
for key effects whilst controlling for many lexical and phonological variables. A principal components 
analysis on a wide range of stimulus variables (e.g. phonological, lexical, conceptual) yielded seven 
components used as predictors in mixed-effects models. Two components reflected the main variables of 
interest: feature sharedness and mean correlational strength of shared features. We predicted facilitatory 
effects for these components in LD. We further predicted that phonological and lexical components would 
also influence LD, especially in faster participants who are assumed to base their responses on primarily 
lexical and phonological cues, before a coherent network of shared features co-activate. In contrast, we 
predicted that slower participants would be affected more by semantic factors: a more conservative 
decision-making strategy may rely on evidence of a coherent network of semantic feature activation 
before making real-word decisions. 

As predicted, words with more shared features were recognized faster than words with fewer shared 
features, confirming that the differentiation of words from nonwords is based on general conceptual 
information. The effect of the correlational strength (CS) component interacted with participantsʼ mean 
response speed: slower subjects showed a greater facilitatory effect of CS than faster participants, who 
were unaffected by CS but showed strong effects of lexical and phonological variables. These findings 
suggest that fast LD responses are sensitive to early processing variables reflecting phonological and 
wordform properties of the stimuli. 

Our results demonstrate that the processing of spoken words is influenced by conceptual structure. In 
particular, our results support the CSA, which predicts that shared features and highly correlated shared 
features facilitate category-level tasks. 
 
 
McRae, K., Cree, G. S., Seidenberg, M. S., & McNorgan, C. (2005). Semantic feature production norms for a large set 
of living and nonliving things. Behavior Research Methods, 37, 547-559. 
McRae, K., de Sa, V. R., & Seidenberg, M. S. (1997). On the nature and scope of featural representations of word 
meaning. Journal of Experimental Psychology: General, 126(2), 99-130. 
Tyler, L. K., & Moss, H. E. (2001). Towards a distributed account of conceptual knowledge. Trends in Cognitive 
Sciences, 5(6), 244-252. 
Tyler, L. K., Moss, H. E., Durrant-Peatfield, M. R., & Levy, J. P. (2000). Conceptual structure and the structure of 
concepts: a distributed account of category-specific deficits. Brain and Language, 75(2), 195-231. 
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Sudha Arunachalam, Emily Escovar, Melissa Hansen, & Sandra R. Waxman (Northwestern 

University) 
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When toddlers hear a novel verb during an event, the verbʼs linguistic context helps them establish its 
meaning. But over 60% of the verbs that mothers produce in conversations with their children refer to 
events that are not currently visible (Tomasello & Kruger, 1992). Can toddlers nevertheless learn verbs 
from such encounters? To do so, toddlers must establish an initial representation for the verb based on its 
linguistic context alone. Moreover, a single encounter with a novel word can offer only a rough index of its 
meaning. If toddlers are to fill in more precise aspects of meaning, they must use ʻcross-situational 
learningʼ; they must access their initial representation, however sparse it may be, in order to add to it when 
they encounter the word later (e.g., Gillette et al., 1999; Smith & Yu, 2008).  
 

Recent work has established that by 27 months, toddlers can indeed learn aspects of a novel verbʼs 
meaning from hearing it in dialogues, absent a relevant visual scene (Arunachalam & Waxman, 2010; 
Yuan & Fisher, 2009). The current study advances this finding in two ways. First, we ask whether toddlers 
as young as 21 months can also use syntactic context to assign verb meaning. Previous evidence 
suggests that toddlers under 2 years are sensitive to word order cues (Gertner et al., 2006), but not 
argument structure (Hirsh-Pasek & Golinkoff, 1996). Second, we examine the time-course underlying 
toddlersʼ resolution of novel verb meaning. To benefit from cross-situational learning, toddlers must parse 
the sentence containing the novel verb and access the verbʼs lexical representation quickly enough to 
benefit from the currently available learning situation. 
 

To investigate these issues, we presented 21-month-olds with dialogues incorporating novel verbs either in 
transitive or intransitive sentences, but no relevant referent scene. Next, toddlers viewed two test scenes: 
(1) two actors performing synchronous actions (e.g., boy and girl wave), (2) two actors performing a 
causative action (e.g., boy spins girl). Toddlers heard, “Whereʼs fezzing?”  
 

In recent work using a similar task, toddlers required 2 - 3 sec to respond to a novel noun (Booth & 
Waxman, 2009). To see if novel verb processing follows a similar timeline, we defined two 2.5 sec 
windows for analysis: Window1 (begins with onset of novel verb at test) and Window2 (2.5 – 5 sec from 
verb onset) (Figure 1). We predicted that in Window2, toddlers in the Transitive condition should devote 
more looks to the causative scene than those in the Intransitive condition. The results support this 
prediction. In Window2, 2.5 seconds after novel verb onset, looking behavior in the two conditions 
diverged.  
 

The contribution of this work is two-fold: First, we find that even at 21 months, toddlers are able to posit a 
new verb representation from syntactic information alone, and to call up this representation on a second 
encounter with the verb. Second, their preference for the verbʼs referent is evident within 2.5 secs of 
hearing the novel verb at test. This is striking because the test query was the first time toddlers heard the 
verb in the context of the visual event. Therefore, toddlers had no existing links between the verb and its 
referent: To fixate the correct scene, they used only the information gleaned from the dialogues. Though 
we do not see evidence of incremental activation as the word unfolds—toddlers require additional 
processing time after verb offset—this is the first evidence we are aware of that toddlers rapidly access 
either a semantic or syntactic representation only (and not a visual representation) for a novel word. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 1: Looks to causative scene from novel verb onset in test 

query (e.g., “Whereʼs fezzing?”)  
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UNCONSCIOUS TRANSLATION AND CHARACTER DECOMPOSITION IN 

CHINESE-ENGLISH BILINGUALS 
Taoli Zhang, Walter J. B. van Heuven, & Kathy Conklin (University of Nottingham) 

lpxtz@nottingham.ac.uk 
 

About 80% of Chinese characters consist of a semantic and a phonetic radical (Zhou, 1978). The present 
study investigates whether such Chinese characters are decomposed into radicals when they are 
presented in Chinese and when their English translations are presented. In three experiments Chinese-
English bilinguals performed a semantic relatedness judgment task on two words presented in 
succession. Semantic relatedness and character repetition were manipulated, resulting in four types of 
word pairs: 1) semantically related and shared a semantic radical (e.g., chicken - duck, 鸡 - 鸭, repeated 
radical: 鸟), 2) semantically related but do not share a radical, 3) semantically unrelated but shared a 
phonetic radical (e.g., wheel - discuss, 轮 – 论, repeated radical: 仑), 4) semantically unrelated and do not 
share a radical.  

 

In Experiment 1a, Cantonese-English bilinguals performed the task exclusively on English word pairs 
such that radical repetition was completely covert. In Experiment 1b, a different group performed the 
same task on Cantonese translations of the English word pairs where radical repetition was overt. The 
results revealed that semantically related word pairs were responded to faster than semantically unrelated 
ones. More importantly, regardless to whether the word pairs were semantically related or not, covert 
radical repetition in English resulted in slower responses and higher error rates, whereas overt radical 
repetition in Cantonese speeded up bilingualsʼ response latencies. A second experiment replicated the 
results with Mandarin-English bilinguals. Finally, in Experiment 3, an English monolingual control group 
performed the same task on the English materials from the two experiments. The results of this control 
experiment showed, as expected, no radical repetition effects in English native speakers, indicating that 
the materials in Experiments 1 and 2 were well controlled and that the effects of covert Chinese radical 
repetition are unique to Chinese-English bilinguals. 

 

The observed facilitation effect of overt radical repetition provides evidence that Chinese characters are 
decomposed into radicals (e.g., Feldman & Siok, 1999). Interestingly, the overt radical repetition effect 
was larger for semantic radicals than phonetic radicals, which could be due to a focus on meaning in the 
semantic relatedness task. The inhibition effect for covert radical repetition provides evidence that 
bilinguals automatically and unconsciously translate English words into Chinese. Unconscious translation 
has been observed before in event-related potentials with character repetition (Thierry & Wu, 2007). 
However, the present results provide the first behavioural evidence for a repetition effect at the radical 
level. Crucially, the different pattern of results for covert and overt radical repetition suggests that these 
effects originate from different levels in the bilingual word processing system. 

 
 
Feldman, L. B., & Soik, W. W. T. (1999). Semantic radicals contribute to the visual identification of Chinese 
characters. Journal of memory and Language, 40, 559-576.  
Thierry, G., & Wu, Y. J. (2007). Brain potentials reveal unconscious translation during foreign-language 
comprehension. PNAS, 104 (30), 12530-12535.  
Zhu, X. (1988). Analysis of the cueing function of the phonetic in modern Chinese. Proceddings of the symposium on 
Chinese language and Character. Beijing: Guang Ming Daily Press. [in Chinese]. 
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CONSTRAINTS IN THE RESOLUTION OF FRENCH PRONOUNS 
Alice Doherty, Kathy Conklin, Walter van Heuven (University of Nottingham) & Jonathan 
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Research has shown that we employ a variety of cues to establish pronoun reference including features 
marked on the pronoun (e.g. gender and number) and structural cues such as order of mention. The 
Visual World Paradigm has proved useful in determining how different cues interact probabilistically in the 
process of pronoun resolution. For example, Arnold et al (2000) showed that native English speakers 
immediately employ a first mention preference and a natural gender cue to resolve pronouns with more 
than one potential referent. The current research explores how native French speakers resolve pronouns 
that refer ambiguously or unambiguously to an inanimate object or an animate character. Here there are 
three cues that participants may employ to resolve the pronoun: grammatical gender information, animacy 
information, and order of mention.  

In two experiments participants listen to auditory sentences as in (1) and (2) while viewing a 
corresponding visual scene. In the gender ambiguous condition, the object and the character have the 
same gender, while in the gender unambiguous condition, the pronoun always referred unambiguously to 
the character. After each item participants responded to a question about details of the sentence or 
scene. In 60% of cases this question probed participants for the referent of the pronoun. This enabled the 
comparison of participantsʼ offline responses to the questions with their online looking patterns. In 
Experiment 1 experimental sentences used an active structure (character first mentioned). When gender 
was ambiguous, participantsʼ offline decision demonstrated no significant preference. This finding was 
reflected in their online looking patterns with no more looks to either the object or the character. Where 
gender was unambiguous participants showed a strong preference for the character both offline and 
online. In Experiment 2, sentences were in the passive (object first mentioned).  Here participantsʼ offline 
ratings and online looking preferences favoured the inanimate object in the ambiguous condition. In the 
unambiguous condition, participants looking patterns showed no preference towards either the object or 
the character. However, the offline decision showed participants thought the pronoun referred to the 
character.   

These results will be discussed in terms of a constraint-based model of pronoun resolution ((e.g. Arnold 
1998, Kaiser et al, 2009) and will address the following: 1) whether some cues contribute more than 
others, indicating that pronoun resolution is a probabilistic process, 2) the extent to which different cues 
(e.g. animacy and order of mention) interact with each other in this process and 3) if and how the model 
might account for discrepancies between offline and online behaviour. 

Gender Ambiguous  

Donald Duck réparera le tracteur(masc). Il se trouve de lʼautre côté du champ.  

Donald Duck will repair the tractor. He is on the other side of the field.  

 

Gender Unambiguous 

Daisy Duck réparera le tracteur(masc).Elle se trouve de lʼautre côté du champ. 

Daisy Duck will repair the tractor. She is on the other side of the field.  
 
 
 

Arnold, J. (1998). Reference form and discourse patterns. Unpublished PhD thesis: Stanford University, Stanford CA.  
Arnold, J. E., Eisenband, J. G., Brown-Schmidt, S., Trueswell, J. C., & Nn. (2000). The rapid use of gender 
information: evidence of the time course of pronoun resolution from eyetracking. Cognition, 76(1), B13-B26. 
Kaiser, E., Runner, J. T., Sussman, R. S., & Tanenhaus, M. K. (2009). Structural and semantic constraints on the 
resolution of pronouns and reflexives. Cognition, 112(1), 55-80  
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TASK DIFFICULTY 
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Several studies carried out using the lexical decision task suggest that consistent words (where the 
phoneme-grapheme mapping is one-to-one) are easier to recognise than inconsistent words (where the 
phoneme-grapheme mapping is not perfectly matched). However, these effects seem less reliable in the 
visual modality (Peereman, Content, & Bonin, 1998; Ziegler, Petrova, & Ferrand, 2008) than in the 
auditory one (Pattamadilok, Morais, Ventura, & Kolinsky, 2007; Ziegler & Ferrand, 1998). For example, 
Ziegler et al. (2008) found neither phonology-to-spelling (i.e., multiple ways to spell a pronunciation) nor 
spelling-to-phonology (i.e., multiple ways to pronounce a spelling) consistency effects in either French or 
English visual lexical decision task for the same words that provided phonology-to-spelling consistency 
effects in auditory lexical decision task. This pattern of results could indicate a qualitative difference 
between the recognition systems, but alternative possibilities rely on differences in processing time and/or 
difficulty.  If consistency effects take time to develop, the fact that visual word recognition is typically 
swifter than spoken recognition could explain this pattern of results. The current study addressed the 
latter explanation using the same task and items as Ziegler et al. (2008) by manipulating task difficulty in 
visual lexical decision.  

In Experiment 1, (using French), a short presentation duration (100 ms) and a preceding mask were used 
with words that varied on phonology-to-spelling consistency of the onset and the rime. This methodology 
decreased the mean reaction time and replicated Ziegler et al. (2008) in finding no consistency effect. 
Thus demanding visual conditions that did not lead to longer response time also failed to reveal a 
consistency effect. 

In order to explore visual word recognition in a language with stronger grapheme-phoneme inconsistency 
than French, Experiment 2 used English. Words were manipulated on both phonology-to-spelling and 
spelling-to-phonology consistency. We altered the conditions of visual word recognition to make it more 
similar to the auditory task by presenting these words in visual Gaussian noise. This manipulation 
ensured that response times and errors were similar to those in the auditory lexical decision task of 
Ziegler et al. (2008) using the same items. The results indicated that participants were quicker to 
recognise phonology-to-spelling consistent words than inconsistent ones, but they were quicker to 
recognise spelling-to-phonology inconsistent words than consistent ones. Phonology-to-spelling effects 
were present only for spelling-to-phonology consistent words while spelling-to-phonology effects occurred 
only for phonology-to-spelling inconsistent words. Adding difficult visual conditions that increase the 
response time allows both types of consistency to influence performance. 

Our results show that interactions between phonology and spelling are present not only in the auditory 
modality but also in the visual modality where they maintain a complex relationship. These findings shed 
new light on the previously discrepant results in the literature. Consistency effects may only be 
observable in visual word recognition when conditions enforce a slower and noisier recognition process 
more comparable to auditory processing. Our results suggest that the underlying substrates for spoken 
and visual word recognition operate in broadly comparable ways. 
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As the lexical representations of young readers become more finely-tuned (Castles, Davis, Cavalot & 
Foster, 2007), children with good awareness of derivational morphology (MA) may be able to underpin 
their knowledge about orthographic spelling patterns at the morphemic level, thereby strengthening their 
processing of the semantic aspects of written text. Work by Carlisle (2000) showing a relation between 
MA and Grade 5 reading comprehension is consistent with this interpretation, but the specificity of the 
relationship remains to be established - are children with good MA simply better able to interpret complex 
words after decoding or are they using morphemic recognition units to decode the words?  
 
For adults, morphological decomposition does not appear secondary to semantic access since automatic 
morpho-orthographic decomposition has been observed in the initial stages of the visual word recognition 
process (Rastle, Davis & New, 2004). The one study to have investigated this issue developmentally used 
a fragment completion task and reported a greater likelihood of fragment completion with a root form like 
“need” if children had been primed with a derived word like “needy” than with a control word like “needle” 
(Rabin & Deacon, 2008). However, auditory semantic priming may have mediated the result as primes 
were read aloud to the children in this ʻpaper and pencilʼ task. 
 
Our study used online priming techniques to examine evidence for a morphological organisation in 
childrenʼs visual word recognition. English-speaking normal readers (n=35) in Grades 4-6 participated in a 
visual lexical decision task with three (long duration) priming conditions: (1) morphologically transparent 
prime-target pairs (e.g. worker-WORK); (2) morphologically opaque prime-target pairs (e.g. corner-
CORN); and (3) orthographic (form) prime-target pairs (e.g. turnip-TURN). The older children also took 
part in an identical task using new stimuli to examine brief duration (masked) priming. Suffix type 
frequency was manipulated since type frequency governs early suffix use in oral language (Clark, 1993) 
and may influence the emergence of suffix recognition units in reading. To explore links between word 
recognition and MA, the oral production of real and novel derivations was assessed via a sentence 
completion task in which suffix frequency was also manipulated. 
 
With long duration primes, reliable priming effects were found in the morphologically transparent condition 
for accuracy in younger children and for RT in older children. The older children also showed priming with 
low frequency suffixes in this condition (accuracy and RT). Comparison across conditions revealed 
differences for older children only: facilitation was strongest for transparent primes relative to orthographic 
primes and (marginally) opaque primes. No priming was observed in the masked priming conditions. 
Finally, oral MA correlated with reading and vocabulary but no relation was observed between oral MA 
and the priming effects. 
 
The outcome suggests an emerging sensitivity to morphological complexity in the visual word recognition 
of intermediate readers. However, this effect appears to be primarily semantically mediated in view of the 
lack of evidence of pre-lexical morpho-orthographic decomposition and the absence of a relation with oral 
MA. 
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