
Week 6: Word recognition
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• semantic priming 

• morpheme

• word

• L2



• KF database (Kucera & Francis, 1967)

• Celex database (Baayen, Piepenbrock, & van Rijn, 1993)

• SUBTLEXus (based on 51 million words in total)

• https://www.ugent.be/pp/experimentele-

psychologie/en/research/documents/subtlexus

• English lexicon project

• https://elexicon.wustl.edu/

• Subtlex_ch

• https://www.ugent.be/pp/experimentele-

psychologie/en/research/documents/subtlexch

How to get measures of these 
variables? 

https://www.ugent.be/pp/experimentele-psychologie/en/research/documents/subtlexus
https://elexicon.wustl.edu/
https://www.ugent.be/pp/experimentele-psychologie/en/research/documents/subtlexch


• What will happen if we take phonemic (or 
orthographic) units into consideration and 
find out how they are connected to word 
representations. 



1.3 How to build this into models of word 
recognition? 
• Excitatory connections: connections along which 

activation is passed from one unit to another, so that the 
more active a unit becomes, the more it increases the 
activation of a unit it is linked to. 

Question: Why hearing the word beam should make it harder to 
subsequently recognize beat? 

(A) A simple model 
showing only 
excitatory 
connections (solid 
lines and arrows). 



(B) A model with inhibitory connections (red dashed lines) in 
addition to excitatory links. As the activation of a phoneme or word 
rises, activation is decreased for units that are connected to it via 
inhibitory links. For example, the rise in activation for beam results 
in the suppression of activation of beat. (2019:293)



2. Ambiguity
• What about when the sound overlap between 

words is not partial, but complete?
– homophones: Two or more words that have 

separate, non-overlapping meanings but sound 
exactly the same (even though they may be spelled 
differently)



– homographs: Words that are spelled exactly the same but have 
separate, non-overlapping meanings (and may or may not 
sound the same).

– polysemous:  Words that can convey related, but different 
meanings, such as the various related meanings of paper, which 
can, among other meanings, refer to a specific material or a 
news outlet.



How is it that words manage to make themselves useful 

after all? In other words, how is it that we ultimately 

arrive at a single interpretation, despite the numerous 

possible meanings?

Context



• Bottom-up approach: models that allow 
links going from the bottom up, e.g., from 
the sound level to the word level

• Top-down approach: models that allow a 
bidirectional flow of information between 
levels



2 ways in which context can help word recognition

1. Flow in one direction only;
2. bottom-up;
3. Contextual information (used by a 

separate decision mechanism) 
helps to select the most 
appropriate meaning.

1. Activation can move from the top 
semantic level down to lower levels;

2. Context “pre-activate” some semantic 
features so that one meaning is more 
active even before the word bank was 
uttered. 



• Simultaneous activation of word 
meanings
– Rumor had it that, for years, the government 

building had been plagued with problems. 
The man was not surprised when he found 
several spiders, roaches, and other bugs in 
the corner of his room

– crossmodal priming task: An experimental 
task involving both spoken and written 
modalities. Participants typically hear prime 
words (which are often embedded within full 
sentences) and then must respond to test 
words displayed orthographically on a 
computer screen.







• Conclusions: 
– Upon hearing ambiguous words, listeners 

immediately access both meanings of the word, even 
when the context favors only one; 

– however, the contextually irrelevant meaning is 
quickly suppressed, so that within a few syllables of 
the ambiguous word, there is no longer any evidence 
of increased activation of the irrelevant meaning of 
the ambiguous word.



3. WORD RECOGNITION 
MODELS



• Modality-specific issue: 

– word recognition could apply equally well to the spoken or written language 

modality 

– spoken language unfolds one sound at a time, rather than being uttered all at 

once, and once it’s been uttered, it’s gone

– At what point do people begin matching a string of speech sounds to a 

stored word representation? 
• For example, when you hear the sequence of sounds /k/, /ae/, and /t/, the word cat will be 

activated, and also, to a lesser extent, the words cot and can, among others. 

• But when does the activation of possible word representations begin, given that there’s a 

time lag between the first and last sounds of a word? 

• Does the activation of word candidates start even before the end of the word is 

encountered in the speech stream, or is it delayed until all the sounds of the word have 

been uttered? 

• And if people do wait until the entire word has been uttered before activating lexical 

candidates, how do they identify where the end of the word is anyway, given that usually no 

silences occur between words in running speech?



• Evidence of priming (that is, speeded responses) for words like spy and ant meant 

that both meaning representations for bugs were activated. 

• We can use a similar logic now, but instead of giving subjects entire words, we can 

present partial words and see whether there’s any evidence of priming for words 

that are related to potential matches to partial words. 

– For example, imagine recording a word like con/form, and cutting off the sound file right in 

the middle of the sound /f/. 

– So, if lexical activation is delayed until the ends of words are identified, we wouldn’t expect 

to see priming for any words that are related to conform

– if lexical activation is initiated, we’d expect to see priming not only for words related to 

conform, but also for words conflate, confuse, confine, confide, conflicted, and so on.

– Such words, with their overlapping onsets, are known as cohort competitors



• cohort model 

– cohort: a group of words that are in a common candidate set 

during lexical selection

– lexical activation begins right after the beginning of a word, with 

multiple cohort competitors sharing the first few phonemes 

becoming active. 

（群模型, Marslen-Wilson et al. in the late 1970s）





– Word recognition is incremental : humans recognize 

the word before hearing the whole word
• gating task: As more and more sound input comes in over 

time as the word unfolds, the set of possible matching 

candidates dwindles until the uniqueness point, at which 

there remains only one possible match with the sound input.

• lexical decision task:  reaction time for non-words is 

approximately constant from first non-word phoneme (e.g. 

sthoidik, thouziding)



– Word recognition is influenced by context: words can 

be recognized sooner in context than isolation 

•  earlier recognition for words in sentence contexts:
– I eat fish but don’t enjoy chi-.

– Did you give the toys to the chi-.

– This is referred as early selection with the interation of 

bottom-ip and top-down information.

• activation and compertition: word-initial corhort

• filtering: context and later input

• both activation and filtering are parallel processing that do 

not depend on the size of cohort



• According to cohort model, word 
recognition occurs in three stages: 
– access: competitors compete for activation 

and with more auditory input, some 
competitors are removed

– selection:only one word remains active out of 
all the activated competitors

– integration: the semantic and syntactic 
properties of the activated word are 
incoporated into high-level utterance 
representation



• Problems of cohort model: 
– the emphasize on word onset is potentially problematic (difficult 

to specify in the speech stream). 

Mispronounciations/misperceptions won’t activate the correct 

word

– frequency effect: after controlling for recognition point, more 

frequent words are recognized faster than less frequent words

– Contextually anomalous words

• “The room is painted a hideous shade of oracle 



• Trace model 

– degree of activation or inhibition from units at each of three 

levels (phonemic feture, phoneme, word) is determined by the 

resting activation level of word units.  

– features activate phoneme units, and then word units

– there is not mechanism that determines when a word has been 

recognized, but if activation reaches threshold, the it is 

interpreted as activation

（ McClelland et al., 1986）



• connections betwee 

levels are bi-

directional and 

excitatory 

• connections within 

levels are inhibitory 

producing 

competition between 

alternatives



• Evidence for Trace model 
– The TRACE model makes a clear prediction that words whose 

sounds overlap with the target word in the middles or ends (and 
not just the onsets) should become activated as well.



• Share some similarities with cohort model (word 
selection over time): preserve the large-scale 
competition effects that are part of word recognition, 
without any need for identification of the left edges of 
words

• can explain some empirical findings, such as Ganong 
effect

• treats all features as equal
• Lack of invariance
• Duplicated activation



• Written words:
–  both spoken and written language show similar 

effects of semantic priming and competition. 
– Moreover, there are implications for both spoken and 

written language of allowing a top-down flow of 
information within the system, with activation 
spreading from words to sounds or letters.

– But just as there are specific challenges that arise for 
the understanding of spoken words, the same is true 
for words in their written form. 



• Writing system
– An alphabet is a standardized set of basic 

written symbols or graphemes (called letters) that represent 
the phonemes of certain spoken languages.

– Logogram is a written character that represents a word or 
morpheme. 

– Syllabary is a set of written symbols that represent the syllables 
or (more frequently) moras which make up words. 

– Abjad is a writing system in which only consonants are 
represented, leaving vowel sounds to be inferred by the reader. 

– Abugida is known as alpha-syllabary, pseudo-alphabet, is a 
segmental writing system in which consonant-vowel sequences 
are written as units, each unit is based on a consonant letter, 
and vowel notation is secondary. 



• In spoken languages, sounds that have no 
intrinsic meaning are combined to form larger, 
meaningful units like morphemes and words. 
But in logographic writing systems, the smallest 
units of combination do have intrinsic meaning.


