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Conventions used in this paper 

The reader should be aware that the text styles in this article are used according to the 

following conventions. Italics are employed to indicate the mention usage of words and 

expressions, to show logical emphasis, to highlight the examples when they are part of the 

text, to mark the names of theories, and to introduce some terms. Quotation marks are used 

in the cases enumerated above when additional emphasis is needed. For instance, when an 

expression is rather mentioned than used and part of it needs to be logically emphasized, 

the expression itself is written in inverted commas. Bold-face type is used to indicate 

headings and to draw the reader’s attention to some parts of the text. 
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1. Introduction 

Language includes not only individual lexical items, but also a vast array of fixed 

expressions that are characterized by a certain degree of frozenness in their form or 

meaning. There have been different estimates of how frequent these expressions are in our 

lexicon. According to Pawley and Syder (1983), there are hundreds of thousands of fixed 

expressions in English. Jackendoff (1995) reports 10-15 thousand fixed expressions in a 

corpus based on the TV show Wheel of Fortune. A study of a corpus of written Dutch by 

Sprenger (2003) showed that 7% of all words in the corpus belonged to fixed expressions. 

Naturally, the numbers yielded by different counts and estimates depend on the definition 

of a fixed expression. The term might embrace a variety of items, such as proverbs, 

idiomatic expressions, collocations, phrasal verbs, compounds, proper names, clichés, 

stock phrases, quotes from books, songs and movies, etc. Traditionally, idiomatic 

expressions are considered to be prototypical examples of fixed expressions and most of 

the existing research on fixed expressions, including the present study, is concentrated on 

idioms. Idiomatic expressions are usually defined on the basis of semantic and syntactic 

criteria as a type of fixed expressions that displays restricted syntax and whose meaning 

cannot be derived compositionally from its constituents. These odd fellows have evoked 

much interest and controversy in modern linguistics, not only in syntax and semantics, but 

also in neurolinguistic research and studies on speech production and perception. 

  

1.1 Semantic Properties 

From the point of view of semantic properties, researchers strive to answer the 

questions of how the meaning of an idiomatic expression is related to the meanings of its 

constituents. According to Fraser (1970), an idiomatic expression is “a constituent for 

which the semantic interpretation is not a compositional function of the formatives of 

which it is composed”, i.e. the meaning of such an expression cannot be acquired from 

lexical knowledge of its component words. For instance, you do not actually go around 
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kicking buckets when you kick the bucket. However, there is a reason to think that not all 

idioms are like that. According to how much the elements an idiom is composed of 

contribute to its meaning, a continuum of semantic compositionality from transparent to 

opaque idioms can be imagined (Nunberg, Sag & Wasow, 1993). On the one hand, the 

meaning of some idioms is indeed transparent and easy to understand due to their 

metaphoricity. An example here could be to let off steam.  The idiom comes from the time 

when railway engines operated by steam power: if the pressure of steam became too high 

in the engine, it would have to let off steam to release the pressure (Longman Idioms 

Dictionary 2000). Steam is also often associated with anger or excitement, which gave rise 

to other idioms, such as to have steam coming out of one’s ears (to be very angry), to go 

full steam ahead (to do something with a lot of energy), to run out of steam (to begin to 

lose energy). Therefore, doing something in a noisy or active way in order to get rid of 

one’s anger is very much like a locomotive letting off steam. On the other hand, opaque 

idioms that might have lost their metaphorical origin seem to have an arbitrary form. The 

classical examples here would be to kick the bucket, to buy the farm to shoot the breeze.  

These are quite rare, however, and their form is not completely unmotivated. In fact, even 

the notorious to kick the bucket is subtly metaphorical as it cannot mean to die slowly, 

because kicking refers to a sudden and abrupt action (Hamblin & Gibbs, 1999). Although 

the etymology of this particular idiom is lost, one still could associate it with a dying man 

who accidentally kicks a bucket in a death spasm, or with someone kicking a bucket from 

under his feet to hang himself; or with kicking the bucket and thus emptying it - losing life. 

It might well be that new mappings between the form and the meaning of opaque idioms 

are invented. For instance, it is unknown what shooting has to do with breeze in the 

idiomatic expression to shoot the breeze, but it is defined as “to talk in an informal and 

friendly way about lots of different things, usually things that are not very important” 

(Longman Idioms Dictionary 2000), in other words “to engage in idle conversation”. 

Perhaps, it is the lightness and laziness associated with breeze that makes the conversation 
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idle. 

Idiomatic expressions usually originate from such means of figuration as metaphor, 

metonymy, euphemism, hyperbole. For many idiomatic expressions the origin is still 

intuitively clear, for some it might become trite, leaving the form and the meaning almost 

unrelated to each other. Interestingly, it is also possible in the latter case that native 

speakers create new connections between the form and the meaning thus removing 

idiosyncrasy.  

 

1.2 Syntactic Properties 

As for the syntactic properties of idiomatic expressions, they are peculiar for their 

inflexibility, meaning that certain changes to the components of an idiomatic expression 

can remove its non-compositional meaning (Culicover, 1976; van Riemsdijk & Williams, 

1986; Napoli, 1993).  Not every change destroys the non-compositional meaning, but there 

is often some change that is not allowed. For instance, to kick the bucket loses its idiomatic 

meaning when passivized (1), while to spill the beans in the passive voice preserves its 

metaphorical meaning (2). However, if to spill the beans is relativized (3), the sentence can 

only be interpreted literally.  

 (1) a. John kicked the bucket. 

         b. * The bucket was kicked by John. 

(2) a. Bill spilled the beans. 

         b. The beans were spilled by Bill. 

(3) a. * The beans John spilled were astonishing.  

There exist several theories that try to explain this eccentric syntactic behavior of 

idiomatic expressions. Fraser (1970) excluded clefting, topicalization and conjunction 

reduction from the possible syntactic operations on all idioms and suggested a hierarchy of 

idiomatic frozenness that predicts if an idiom can undergo gerund nominalization, particle 

movement, dative shift, passivization and action nominalization. However, numerous 
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counterexamples were cited in the later literature (Newmeyer, 1974; Wasow et al., 1983) 

and new approaches were suggested. Nunberg, Sag & Wasow (1993) and Gazdar, Klein, 

Pullum & Sag (1985) proposed that these syntactic irregularities depend on whether the 

meaning of an idiom can be spread over its parts. In other words, the syntactic structure of 

certain idioms directly maps onto that of the phrases describing their meaning. For 

example, the idiom to spill the beans means to divulge a secret.  Each of these phrases is 

built from the same components, and the components have the same thematic roles, i.e. 

they are both VPs consisting of a transitive verb and the direct object theme. But in the 

idiom to kick the bucket meaning to die, the components of the idiom do not have a one to 

one mapping with the components of the phrase representing its meaning; viz. the 

idiomatic version is a VP consisting of a transitive verb and its direct object, while the 

meaning phrase is an intransitive verb. It was thus claimed that certain transformations do 

not apply to a semantically unanalyzable type of idioms like to kick the bucket. This, 

however, does not explain why certain transformations are not possible with the 

semantically analyzable idiomatic expressions like to spill the beans. Another attempt was 

made by Schenk (1995), who proposed a distinction between the operations driven by the 

syntactic and morphological structure and those driven by semantics. He classifies 

idiomatic expressions into those containing meaningful and meaningless parts, which is 

similar to the classification of idioms into semantically analyzable and unanalyzable 

proposed by Nunberg et al. (1993). Schenk claims that the first type of operations (passive, 

raising) can apply to both analyzable and unanalyzable (meaningful and meaningless) 

expressions, while the second type (control, pronominalization, clefting, topicalization, 

Wh-questioning) applies only to the semantically analyzable (meaningful) expressions. 

It should be noted that many idiomatic expressions can undergo all the syntactic 

transformations that their non-idiomatic counterparts can undergo. Exceptions are rare, but 

very recalcitrant to analysis.  
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1.3 Neurological Properties 

Besides the extensive research done on the syntactic and semantic features of idioms, 

neurophysiological studies also suggest the special nature of idioms. There has been 

research into idiom comprehension in brain-damaged patients conducted by van Lancker 

and Kempler (1987). The researchers designed an experiment where subjects with left 

hemisphere damage (LH) and those
 
with right hemisphere (RH) damage were to select the 

appropriate line drawing
 
that corresponded to a sentence containing a figurative phrase. 

One drawing was related to
 
the literal interpretation of the idiom and another to the 

figurative
 

one. Patients with LH damage (who presumably have impaired syntactic 

capabilities)
 
outperformed the patients with damaged RH on the

 
figurative sentences. Also, 

van Lancker Sidtis et al. (2006) reported results of experiments investigating fixed 

(formulaic) expressions in spontaneous speech production of LH and RH damaged 

patients. A larger proportion of fixed expressions were found in the spontaneous speech of 

persons with intact RH, and proportionally fewer fixed expressions in speech of RH 

damaged patients, when compared to normal control speakers. Both findings were taken to 

support the hypothesis that the right hemisphere is of great importance in the figurative 

language.  

Oliveri et al. (2004) argued against the right hemisphere hypothesis by using 

repetitive transcranial
 

magnetic stimulation (rTMS) in normal, non-brain-damaged 

participants. In their experiment, the functioning
 
of the frontal and temporal areas of the 

right versus left hemisphere was disrupted by rTMS. A group of participants had to match 

a sentence containing either an idiom or a free expression with one of two presented 

pictures and to press a button corresponding to the matching
 
picture. Disruption of only left

 

temporal and frontal function by rTMS had an observable effect, increasing
 
reaction times 

and reducing accuracy for both sentences with free expressions and idiomatic
 
ones. The 

results seem to show that the left hemisphere is also greatly involved at least in the 

processing of idiomatic expressions. 
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Although the mentioned experiments seek to tackle similar problems, it is difficult 

to draw a general conclusion as the experiments used different types of fixed expressions, 

participants and methods, which could have resulted into answering slightly different 

questions.  

 

1.4. Storage, Comprehension and Production 

All the above-mentioned properties of idiomatic expressions suggest that there must also 

be something peculiar about the way they are stored, accessed and processed. Particularly, 

the simultaneous existence of both a literal and an idiomatic meaning raises questions as to 

which meaning is triggered first in a listener’s mind in online processing, how the different 

meanings are intertwined in speech production and how idiomatic expressions are 

represented in our lexicon.   

In order to understand how idioms are stored and processed we should keep in 

mind that a human brain can store great amounts of knowledge in long term memory, but it 

is able to process only small amounts of it in real time. Logically, there are two ways in 

which large items such as idioms could be processed: 1) by first activating literal meaning, 

or 2) by the parellel processing of literal and idiomatic meaning. All the hypotheses about 

the storage and processing of idioms can be divided into non-compositional and 

compositional hypotheses. Theories of non-compositional representation assume that 

idioms are stored in and retrieved as a whole unit. One of these theories is the Idiom List 

Hypothesis by Bobrow and Bell (1973). It argues that fixed expressions are stored as a list 

in a special idiom lexicon. The theory suggests that literal meaning is activated prior to the 

activation of figurative meaning. The listener must first process the literal meaning, then 

reject it, and check the idiom lexicon for the right interpretation. This three-step process of 

idiom comprehension predicts that it would take longer for idioms to be processed. 

However, it was shown that the comprehension of idiomatic expressions was not more 
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time-consuming than that of non-idiomatic ones (Ortony et. al., 1978; Swinney & Cutler, 

1979).  

Therefore, another non-compositional theory was proposed, the Lexical 

Representation Theory by Swinney and Cutler (1979). It proposes that idiomatic 

expressions are represented as long ambiguous words in the general lexicon. Their 

processing is considered to be similar to that of normal polysemous words, all of whose 

meanings are accessed when the word form is encountered (Ahrens, 1998). Therefore, the 

theory claims that both meanings are processed in parallel: when the listener encounters 

the first constituent of a fixed expression both meanings are triggered, but the figurative 

one is preferred when the idiom form is identified. The common characteristics for the 

non-compositional theories of idiom representation and processing is that the single words 

an idiom is composed of, their semantics and syntax, are disregarded. Thus, syntactic 

modifications that idioms can undergo remain unexplained. 

The Configuration Hypothesis (Cacciari &Tabossi, 1988) focuses more on the 

compositional nature of idioms. In this view, idioms are treated not as words, but rather as 

a configuration of words. The meaning of an idiom becomes available only after the key 

word necessary for recognizing the configuration is encountered. Therefore, initially the 

literal meaning is activated. Then the key word is encountered and the configuration is 

identified. At this point the literal meaning is rejected and the figurative meaning is 

selected. The idea that the words an idiom is composed of, although united by the 

meaning, in most cases play the same role as in non-idiomatic strings accounts for 

syntactic modifications of idioms. However, it is still necessary to develop an account 

within this framework for the syntactic constraints characteristic of idiomatic expressions. 

As for the production of idiomatic expressions, the speaker certainly departs from 

the figurative meaning. But is the literal one still present? Everaert (1996) has drawn the 

attention to the selection of auxiliaries in Dutch idioms referring to the event of dying. One 

would expect the verb zijn to be selected for such a telic predicate. However, hebben is 
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always chosen if the verb an idiom contains is atelic (e.g. hij heeft de geest gegeven). The 

choice of auxiliaries is apparently made depending on the features of the non-idiomatic use 

of the verb contained in an idiom. This might suggest that in speech production the literal 

meaning of an idiom is available to the speaker. Sprenger (2003) also found that 

production of idiomatic expressions can be primed with words that are identical to one of 

its non-idiomatic constituents, indicating that its literal word meanings are available.  

Apart from the coexistence of the literal and idiomatic meanings, the complicated 

mechanism of idiom production itself presents much interest. A model of such a 

mechanism has been proposed by Levelt and Meyer (2000) based on Levelt’s theory of 

lexical access in speech production (1989). Levelt’s speech production model (1989) 

includes four autonomous components: the Conceptualizer, the Formulator, the Articulator 

and Speech Comprehension System (Figure 2). The Conceptualizer is responsible for 

planning of the utterance meaning and its purpose on the conceptual level. When the 

propositional message created by the Conceptualizer is delivered to the Formulator, it is 

translated into linguistic, verbal structure via grammatical and phonological encoding. 

First, lemmas corresponding to the conceptual elements in the preverbal message are 

selected. Second, syntactic form is generated based on the chosen lemmas. At last, the 

phonological structure is built up.  The articulatory plan is temporarily stored in the 

Articulatory buffer, from which the Articulator retrieves sequences of internal speech and 

unfolds them for execution. The Speech Comprehension System helps the speaker monitor 

his or her overt and covert speech for errors. 
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                                                        Conceptualizer 

 

Preverbal message 

 

Formulator 

Speech comprehension grammatical encoding 

system     lemma selection 

syntactic form generation 

 

       phonological encoding 

        internal loop 

                    articulatory plan (covert speech) 

 

articulatory buffer 

 

Articulator 

                  external loop 

audible speech (overt speech) 

Figure 2: a rough model of speech production. 

The Superlemma Theory (Levelt and Meyer, 2000) describes the special way 

idiomatic expressions are produced. According to this theory, idiomatic expressions are 

activated as superlemmas. A superlemma relates to a specific lexical concept which in its 

turn activates the single lemmas it is composed of. Therefore, the lemma selection part of 

the Formulator involves two steps and thus is more complex than the lemma selection in 

non-idiomatic speech production. For instance, the lexical concept ‘die’ can activate the 

superlemma kick the bucket, which then activates the lemmas kick, the, and bucket. The 

selection of a superlemma immediately provides the speaker with the whole set of lemmas. 

Interestingly, the same concept can activate other superlemmas, such as to bite the dust, to 

go to a better place or to breathe one’s last and those will compete for production in the 

overt speech plan just like simple lemmas do.  

At first sight, the additional step in lemma selection in Levelt and Meyer’s theory 
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would make a prediction that idiomatic expressions should be activated at longer latencies 

than free expressions. In case of idiomatic expressions the retrieval process is complicated 

by the superlemma necessitating an additional step, which should cost time. This 

prediction was checked by Sprenger (2003). In her cued recall experiment participants had 

to learn combinations of a prime with two words, forming either an idiomatic or a free 

expression. The participants then had to produce the word combinations as soon as the 

corresponding prime was presented. The latencies from the prime introduction to the onset 

of speech were measured. The results proved idioms to have longer latencies. Thus, it was 

concluded that the lexical activation of idioms was slower.  

However, there seems to be an internal problem with the superlemma theory. The 

superlemma provides a speaker with the whole set of simple lemmas, which requires no 

need to compose idiomatic expressions through word selection and grammatical 

sequencing. This would predict that idiomatic expressions take less time to activate. 

Moreover, faster activation would be predicted by the frequency of idiomatic expressions. 

It has been noted that often used expressions such as idioms, clichés, proverbs, and other 

fixed expressions require less mental computation and mental search since their utterance 

is more routine than that of new expressions. In general, it is always easier to do something 

that you have already done many times before than to create something new. Kuiper 

(1996) observed that sports commentators tend to use many prefabricated expressions 

when the game takes a quick action. This might suggest that under time pressure, when 

fast decisions should be taken, it might be easier to retrieve an idiom from one’s lexicon 

than to construct a new expression.  

The Superlemma theory and frequency of idiomatic expressions also suggest 

differences at other levels of speech production. In normal speech production the speaker 

can chose to start articulation at two points: 1) when the first element of the intended string 

(or just not the whole string) is grammatically and phonologically encoded, and 2) when 

the whole string is encoded and ready for production. In the first case, the speaker will be 
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earlier in initiating his speech, but his fluency will be at risk because he is still in the 

process of encoding other elements of the string, which could lead to pauses, hesitations 

and even speech errors. Research shows (Schriefers & Teruel, 1999) that articulation can 

be initiated as soon as the first syllable has been encoded. In the second case, the speaker 

will sacrifice the time, but will gain fluency. Levelt and Meyer’s study (2000) showed that 

speakers usually prefer the first strategy to possibly minimize the processing load 

associated with storing a lot of information in the articulatory buffer. In relation to this, 

there could be a difference between idioms and non-idioms manifested on the articulation 

level. The selection of a superlemma immediately providing the whole set of lemmas 

lowers the competition of lexical nodes in idioms and facilitates grammatical encoding. 

Therefore, less pauses, hesitation and disfluencies that cost time at the level of articulation 

are expected. It is also possible that idiomatic expressions take less time to articulate than 

their non-idiomatic counterparts, from the onset of the overt speech to its offset, as they are 

more automatic for the Articulator to execute due to their frequency. Here we could think 

of tongue-twisters that become automatic and fast in articulation due to very frequent 

repetition. 

The habitual use of idiomatic expressions also predicts that less attention is 

invested in their production and thus that they differ from non-idiomatic expressions at the 

monitoring level. Nooteboom (1999) has made an observation concerning the monitoring 

of fixed expressions. A corpus of speech errors in the Dutch language was investigated and 

it was found that the probability of error corrections decreases with the increase of the 

degree of fixedness of the studied expressions in the corpus. Nooteboom concluded that 

fixed expressions are not monitored for errors as thoroughly as free expressions. Since, the 

monitor is less attentive in the production of idiomatic expressions, it might be worse at 

filtering out speech errors. The Superlemma theory predicts that the lowered competition 

of lexical nodes in idiom production might decrease the number of errors in the produced 

speech. Therefore, there should be fewer speech errors and disfluencies in idiomatic 
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expressions as compared to free expressions, but those errors errors sneak in in idiomatic 

expressions will be less corrected than those in free expressions. 

In conclusion, the Superlemma theory and the high frequency with which idioms 

are used in every day communication both predict that idiomatic expressions must be 

different from their non-idiomatic counterparts at all levels of speech production: 

formulation, articulation and monitoring
1
.  However, some of the predictions they yield are 

orthogonally different. 

 

2. Predictions 

As is seen from the previous section, the Superlemma theory and the frequency 

with which idiomatic expressions are used predict differences between the production of 

idiomatic and free expressions at the formulation, articulation and monitoring levels. This 

research focuses on formulation and articulation alone as speech errors are difficult to 

elicit and more time and a larger scale study is necessary for that. At the formulation level, 

the Superlemma theory predicts that, due to the double-step lemma selection process at the 

grammatical encoding stage, it will take more time to formulate an idiom than a non-

idiomatic expression. Although this prediction has been tested by Sprenger (2003) we find 

it necessary to check it again as Sprenger conducted a priming experiment, which does not 

say much about the actual production of the idiomatic versus free expressions. Moreover, 

the Superlemma theory is ambiguous here as it also predicts that due to lowered 

competition between simple lemmas within the superlemma less time will be needed to 

formulate an idiomatic expression. A faster formulation is also predicted by frequency as it 

is easier to make up an expression that is often used than to create a totally new one.  

At the articulation level, it is predicted that idiomatic expressions should take faster 

to articulate since they are frequently and routinely used and thus more automatic for the 

                                                 
1
 Note that on the conceptualizing level there would probably be no difference in idiomatic and free 

expressions because it deals with the preverbal message only. Moreover,  it would be very difficult to test in 

an experimental situation (unless it is a spontaneous speech production experiment) when the participants 

have no communicative intention. 
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Articulator to produce. The unitary nature of the superlemma, with reduced competition 

between the simple lemmas, also predicts that there will be fewer time-costly hesitations 

and pauses during the actual articulation and thus that idiomatic expressions take less time 

to articulate, from the onset of the overt speech to its offset. This prediction has not been 

tested yet. 

To sum it up, we would like to test the following predictions in this study: 

1. Idiomatic expressions take longer to formulate than free expressions due to the 

additional step in lemma selection;  

2. Idiomatic expressions take shorter to articulate than free expressions due to their 

frequency and holistic nature of the superlemma. 

 

3. Method  

Ideally, the speech to be elicited from the participants should be as close as possible to the 

normally produced speech in terms of the mechanism of speech production, i.e. from 

intention to articulation. In order to make a valid comparison between free and idiomatic 

expressions, the free expressions to be elicited should preferably be of the same lexical and 

syntactic structure as the idiomatic ones. The method should allow the participants to elicit 

only the intended idiomatic expressions, excluding any synonymous ones with a different 

lexical and syntactic structure.  

 The choice of the method complying with the aforementioned criteria was made 

among the following options: paraphrasing, visual stimuli description, elicitation by a key 

word, reading, repetition and combinations of these methods. None of the suggested 

experimental methods was perfect: the paraphrasing and the key-word methods were 

unfortunately not suitable due to the problem of elicitation of non-idiomatic expressions of 

the same structure as their idiomatic counterparts for the valid comparison. Reading aloud 

was also excluded because the produced speech would have no formulation behind it and 

because premature articulation can be expected. Elicitation with pictures of figurative 
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meaning was hardly possible due to a technical reason: the idiomatic meaning is often hard 

to depict. This left us with two methods: the repetition and the elicitation with a picture of 

the literal meaning. Although these methods have certain disadvantages, they are possible 

to implement thanks to the lack of technical problems and the possibility to elicit the free 

and the idiomatic expressions of the same form. Moreover, they allow checking the 

predictions we have made earlier. In the repetition experiment, we are able to measure the 

time necessary for articulation. The disadvantage of this method (lack of speech planning) 

will be compensated in the picture experiment as it will be possible to determine the time 

required for the lemma selection, grammatical and phonological sequencing. The 

articulation time will be measured in the picture experiment as well. 

 

3.1 Experiment I (repetition) 

This method allows us to test the prediction that idiomatic expressions take shorter to 

articulate than free expressions. The reader should note that the prediction that idiomatic 

expressions take longer to formulate than free expressions cannot be tested in this sort of 

experiment as the participants had to merely repeat the stimuli rather than to construct the 

expressions themselves (see the design description below). This prediction will be tested in 

experiment II. 

 

3.1.1 Stimuli  

Twenty-five idiomatic expressions were selected for the experiment according to the 

following criteria:  

1. Structure and length: The idioms selected consisted of two or more notional words and 

were of a similar lexical and syntactic surface structure. Structurally, idiomatic expressions 

were of two forms: Verb+ (Prep + (Det + Noun)) and Verb + (Det + Noun) + (Prep+ (Det 

+ Noun)). All idioms had a single empty position, viz. the subject position, which was 

filled for all expressions with the pronoun hij (he).  
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2. Familiarity: The idioms were tested for their familiarity to the speakers of the Dutch 

language. The familiarity of every expression was determined by means of a questionnaire, 

where the participants (56 participants were involved) were asked to indicate if they knew 

the expressions provided and to rank the known ones on a 7-point scale ranging from very 

unfamiliar (1) to very familiar (7). Only idiomatic expressions ranked 5 and higher on 

average were chosen for the experiment. To avoid any degree of fixedness in free 

expressions their content was intended to be unusual for everyday speech (e.g. hij heeft een 

oor op zijn hand (he has an ear on his hand)). All of the expressions were digitally 

recorded while being read aloud by a native speaker of Dutch in a normal speech tempo. 

 

3.1.2 Participants 

Twenty native speakers of Dutch took part in the experiment, all of them being students at 

Utrecht University with no obvious or diagnosed speech and hearing disorders. They 

received course credit for their participation. 

 

3.1.3 Design and Procedure 

The experiment included a practice and a test part. The practice part consisted of 10 

expressions and the test part included 40 expressions, half being free and half being 

idiomatic in both parts of the experiment. The expressions in each part were presented in a 

random order. The spoken stimuli were presented to the participants via headphones. 500 

msec after a participant had been presented with a stimulus he/she heard a beep (200 msec 

long) and saw a timebar on the computer screen. They heard another beep (500 msec long) 

when the time assigned for speaking had ran out (Fig.1). The timebar looked like a usual 

time-remaining progress indicator, i.e. a long horizontal rectangular bar that starts out 

empty but is filled with yellow from left to right as the time available for speaking elapses. 

The length of the timebar was calculated for each expression separately and was 20 

percent shorter than the time necessary to produce the expression in a normal tempo, for 
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which the length of the spoken stimuli was used. Participants were instructed to start 

speaking after the first beep and finish before the second. After the experiment participants 

were also asked to fill out a follow-up familiarity questionnaire to make sure that the 

idioms used in the experiment were known to the participating individuals.  

      timebar 

                               beep1          beep2 

 

        t 

  500msec  

     Stimulus            participants’ speech 

Figure 1: Temporal structure of a trial. 

 

3.1.4 Measurements 

The utterance duration (UD) was measured from the onset of the participant’s speech to 

its offset, which should show the time needed for actual articulation. It is expected that due 

to the unitary nature of idiomatic expressions and their more automated production, the 

utterance duration time will be shorter for idiomatic expressions as compared to their non-

idiomatic counterparts. 

 

3.1.5 Data Collection 

Speech errors and disfluencies for all stimulus presentations for every participant were 

transcribed in Dutch orthography. The utterance duration for all responses was measured 

manually in the PRAAT programme.   

 

3.1.6 Results and Discussion 

As predicted, idiomatic expressions were found to be shorter in duration than free 

expressions IE (M=973 msec, SD=84) to FE (M=1012 msec, SD=83). The result was 

significant on the paired-samples t-test (t (19) = -7, p < 0.000). The eta squared statistic 
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(0.72) indicates a large effect size.  

The results we obtained seem to confirm the prediction that the actual articulation 

of idiomatic expressions takes less time than that of free expressions. The means of the 

utterance durations - measured from the onset of speech to its offset - were significantly 

shorter for idiomatic expressions as compared to their free counterparts. We believe that 

the difference is explained by the unitary nature of the superlemma, which results into a 

faster and more fluent speech, and by the fact that idiomatic expressions are more 

frequently heard and produced by speakers than individual free expressions, the 

Articulator being thus more trained in actual physical materialization of an idiomatic 

speech plan.  

In this type of design, it does not seem possible to distinguish what explains the 

result: frequency alone, reduced lemma competition alone or both. The subjects did not 

have time to fully prepare their own speech as they were forced to speak 500 msec after 

they have heard the stimulus and they had to initiate their speech before the last element of 

the string was encoded. Therefore, it is possible that the difference is accounted for by the 

reduced lemma competition. Naturally, the difference can be explained by frequency as 

well. Design of experiment II might help us clear up the picture. 

  

3.2 Experiment II (pictures) 

In addition to the prediction tested with the help of the repetition method, this experiment 

makes it possible to determine the time needed for the formulation of idiomatic and free 

expressions, thus yielding the following two predictions: 

1. Idiomatic expressions take longer to formulate than free expressions;  

2. Idiomatic expressions take shorter to articulate than free expressions; 

 

3.2.1 Stimuli  

Fifteen idiomatic expressions were selected for the experiment according to the same 



 23 

criteria as were used for the imitation experiment (familiarity, structure and length) with 

one additional criterion of depictability, i.e. idiomatic expressions whose literal meaning 

involves too abstract notions or relationships were left out and only those whose content 

could easily be depicted were selected. For instance, it would be quite difficult to depict 

ziel (soul) if the expression hij snijdt door de ziel (he cuts through the soul) was chosen. 

The same free counterparts as in the imitation experiment were employed. A picture was 

drawn for every expression using Macromedia Flash. Every picture was tested prior to the 

experiment as to how good it elicited the intended expressions. 

 

3.2.2 Participants 

Thirteen native speakers of Dutch took part in the experiment. All of them were students at 

Utrecht University. No obvious or diagnosed speech or hearing disorders were present. 

They received course credit for their participation. 

 

3.2.3 Design and Procedure 

The speech was elicited by means of pictures presented on a computer screen. Pictures 

were administered in six blocks of five items each: three blocks of idiomatic expressions 

and three of free expressions. The expressions were blocked according to their structure 

(see the design below). Each block was preceded by two practice items. 

  

Idiomatic expressions Free expressions 

1. V+(Prep+(Det+N))  2. V+(Prep+(Det+N)) 

3. V+(Det+N)+(Prep+(Det+N)) 4. V+(Det+N)+(Prep+(Det+N)) 

5. V+(Prep+(Det+N)) 6. V+(Prep+(Det+N)) 

  

In case of idiomatic expressions participants were presented with a picture of the literal 

meaning of the expression and were asked to push a button as soon as they recognized and 
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formulated the idiom and were ready to speak. In case of free expressions participants 

were asked to describe the picture in one sentence and hit the button when they formulated 

their speech and were ready to speak. 70 msec after they hit the button they heard a beep 

(200 msec long) and saw a timebar on the screen, which finished with another beep (500 

msec long). Participants were instructed to start speaking after the first beep and finish 

before the second (Fig2.). Every picture was accompanied with an indication of the type of 

expressions to be produced - free or idiomatic- and the necessary syntactic structure 

scheme. After the experiment participants were asked to fill out a follow-up familiarity 

questionnaire similar to that used in the repetition experiment. 

 

         button hit               timebar  

                                beep1            beep2 

 

        t 

  70 msec  

     Stimulus            participants’ speech 

Figure 2: Temporal structure of a trial. 

 

3.3.4 Measurements 

In addition to the utterance duration time used in the repetition experiment, the formulation 

time was measured in this experiment. The formulation time (FT) was measured from the 

picture onset until the button press, which should give an indication of time necessary to 

formulate an expression via the grammatical and phonological encoding. The utterance 

duration (UD) was measured from the onset of the participant’s speech to its offset, which 

should show the time needed for actual articulation. 

The formulation time is predicted to be slower for idioms due to the additional step in 

lexical selection. Similarly to the repetition experiment, it is predicted that in idiomatic 

expressions the utterance duration time will be shorter as compared to their non-idiomatic 
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counterparts because it is more routine for the Articulator to produce idioms.  

 

3.2.5 Data Collection 

The data from three subjects were not included into the analysis due to experimenter’s 

error. Therefore, eleven sets of valid data were obtained and analyzed. Speech errors and 

disfluencies for all stimuli presentations for every participant were transcribed in Dutch 

orthography. The reaction times and the utterance durations for all responses were 

measured manually in the PRAAT programme.   

 

3.2.6 Results  

a) Formulation time 

 

The results showed that idiomatic expressions were longer in formulation time than free 

expressions, 8361 msec and 4556 msec respectively (Table 1). The difference between 

idiomatic and free expressions was significant on a one-way analysis of covariance [F = 

10.5, p=0.003, partial eta squared =0.3]. In the analysis we controlled for the 

recognizability (RC) of the pictures that might have influenced this reaction time, viz a 

poor quality picture might have resulted into hesitations and thus longer reaction times. 

Recognizability indicates the percentage of people who recognized the correct expression 

from the picture and it was measured prior to the experiment.  

The relationship between the formulation time and recognizability was investigated 

using Spearman’s Rank Order correlation ratio. For idiomatic expressions, there was a 

strong, negative correlation between the formulation time and recognizability [rho= - 0.60, 

n = 15, p< 0.018]. This means that faster reaction time is associated with higher 

recognizability rates. For free expressions, a strong negative correlation was also found 

between the formulation time and recognizability [rho= -0.65 (large), n = 15, p< 0.009]. 

Thus, faster reaction times were found for higher recognizability rates.  

  The independent variable in the analysis was the type of expression (IE or FE) and 
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the dependent variable consisted of time necessary for formulating the expression, which 

was measured from the onset of the picture to the button hit. Participants’ scores on the 

recognizability test were used as the covariate in the analysis. Preliminary checks were 

conducted to ensure that there were no violations of assumptions of normality, linearity, 

homogeneity of variances, homogeneity of regression slopes, and reliable measurement of 

covariates.  

Table 1: Adjusted mean and standard error for formulation time and unadjusted mean and 

standard deviation for formulation time 

 Adjusted 

mean 

Std error Unadjusted 

mean  

SD 

idiomatic 8361 805 7720 4382 

free 4556 805 5196 2018 

 

b) Utterance duration 

As was predicted, the speech durations for idiomatic expressions appeared shorter than 

those for free expressions (1063 msec and 1116 msec respectively). A statistically 

significant difference was found for the utterance durations of idiomatic and free 

expressions on a paired-samples t-test (t (10) = -2.5, p < 0.034). The eta squared statistic 

(0.3) indicates a large effect size. The test was conducted after the square root 

transformation of the data to obtain a more normal distribution. The raw data can be found 

in table 2 below. 

Table 2: Utterance duration means and standard deviations  

 Mean SD 

idiomatic 32.6 1.0 

free 33.4 1.3 

 

  

3.2.7 Discussion 
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Importantly, this experiment allowed us to find out if there is a difference between 

idiomatic and free expressions at the formulation level of speech production. To test the 

hypothesis that the formulation time for idioms is longer than that for non-idioms, the time 

from the onset of the picture till the button hit was measured in this experiment. We 

expected slower latencies for idiomatic expressions than for free expressions. Since the 

result could have been influenced by the quality of the pictures, namely better pictures 

could be better recognized we conducted an ANCOVA with recognizability rate of the 

pictures as a covariate. A significant difference in the measured latencies for idiomatic and 

free expressions was found. After the unwanted effect of recognizability had been removed 

the difference in reaction times between idiomatic and free expressions became even 

larger. We might have taken this result to mean that the additional superlemma stage in the 

lexical selection contributed to the latencies, but we should be cautious about its 

interpretation as there are certain fallacies in this design. The pictures meant to elicit 

idiomatic expressions depicted their literal meaning. The participants had to first recognize 

the objects and actions depicted, compose a free expression describing the picture and 

check the lexicon if such an expression exists as a whole in it, confirm or reject it as a 

valid one, and repeat the whole process again if the expression was rejected. With free 

expressions the participants had to only recognize the picture and build up the expressions, 

which naturally took less time than with idiomatic expressions. Naturally, we do not know 

if all the idiomatic expressions were produced as idiomatic by the participants, but a post 

hoc analysis of results and the follow-up questionnaires allow us to say that most of the 

intended idiomatic expressions were produced as idiomatic. It might have been a good idea 

to ask the participants in the follow-up questionnaire whether they recognized the 

expression from the picture during the experiment in addition to the question whether they 

know the idiom or not. This would allow us to conduct a more precise analysis. 

  Results similar to those obtained in the repetition experiment were produced for the 

the utterance durations. The hypothesis that idioms take less time to articulate was 
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confirmed as a significant difference was found in the square root means of the measured 

utterance durations between idiomatic and free expressions. In this experiment the subjects 

were instructed to speak only after they have formulated the expressions, both idiomatic 

and free. So, the reduced lemma competition in idioms played no role here as subjects had 

the whole string ready for articulation in both free and idiomatic cases. Therefore, we 

might expect no difference in articulation durations. However, a significant difference was 

found between idiomatic and free expressions. This means that here the result can only be 

explained by the high frequency with which idioms are used and that reduced lemma 

competition cannot explain the difference alone.  

 

4. General Discussion 

With the help of these experiments we hoped to check if the production of fixed 

expressions differs from that of non-idiomatic expressions on the formulating and the 

articulating levels of speech production. The data collected allowed us to test both 

hypotheses that we initially planned to test.  

 On the formulating level, we tested the prediction borne from Levelt’s Superlemma 

theory, that idiomatic expressions take longer to formulate than free expressions due to the 

second step at the stage of lemma selection. The results of the picture experiment seem to 

confirm this prediciton of the Superlemma theory rather than the prediction that idioms 

take shorter to formulate due to a superlemma providing the speaker with the whole set of 

simple lemmas. It could also be that both of the predictions yielded by the Superlemma 

theory are correct, because the additional step in lemma selection could cost much more 

time than the united lemmas save. However, we are wary about the interpretation of the 

result as the design of the experiment did not precisely imitate natural speech, but in fact 

made participants select lemmas in the reverse order, from simple lemmas to the 

superlemma. It is difficult to predict how the Superlemma theory applies to speech elicited 

in this way, but it is important that the experiment allowed to ensure a double-step 
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selection of lemmas.  

 On the articulatory level, importantly, we found that idioms take less time to 

articulate. The results of both experiments confirmed our predictions. This result can be 

explained by the frequency with which the articulator has to produce idiomatic expressions 

and by the reduced competition between simple lemmas within the superlemma resulting 

into faster and more fluent speech. Although, this was not the goal of our study, we tried to 

distinguish if it is the frequency, the reduced lemma competition or both factors that 

facilitated articulation. We have found out from experiment II that reduced lemma 

competition alone cannot explain the difference, but it remains unknown if it is only 

frequency or also reduced lemma competition that explain this result. It would be quite 

difficult to disentangle the two experimentally, but worth trying. 
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Appendix1: Expressions used in the repetition experiment 

Idiomatic expressions 

 

Free expressions 

 

Practice  

Hij valt door de mand   

Hij bijt op een houtje   

Hij gaat buiten zijn boekje 

Hij heeft een dak boven zijn hoofd 

Hij strijkt zijn hand over het hart  

Test  

Hij is in de wolken   

Hij gaat uit zijn dak   

Hij gaat uit zijn bol   

Hij steekt zijn kop in het zand 

Hij loopt tegen de lamp   

Hij gooit geld over de balk   

Hij kijkt de kat uit de boom   

Hij vindt de hond in de pot   

Hij heeft een bord voor de kop  

Hij heeft zijn hart op zijn tong  

Hij komt over de brug   

Hij zit op de kast 

1Hij eet uit zijn hand   

Hij springt uit de band  

Hij klimt in de pen   

Hij springt uit zijn vel   

Hij loopt naast zijn schoenen   

Hij zoekt een speeld in een hooiberg 

Hij gaat naar de haaien  

Hij ligt in de goot 

Practice  

Hij loopt naar de vissen 

 Hij kauwt op een strootje   

Hij vliegt boven zijn krantje   

Hij vindt een pen in het grasveld  

Hij mept de bal tegen de muur  

Test  

Hij vliegt in het water  

Hij loopt door de muur   

Hij loopt uit de voet   

Hij rijdt naast zijn schaatsen   

Hij rijdt tegen de paal   

Hij gooit de bal over het net    

Hij ziet de muis in de kooi   

Hij ziet de kat in een pan  

Hij legt een steen op zijn voet   

Hij heeft een oor op zijn hand  

Hij vliegt boven een boot   

Hij staat op een stoel   

Hij drinkt uit een hoed   

Hij springt van het boek   

Hij zit in de kooi   

Hij klimt uit zijn jas   

Hij steekt zijn teen in een tent   

Hij heeft zijn voet in het zand   

Hij ligt naast de brug  

Hij klimt naar de zaag  
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Appendix2: Expressions used in the picture experiment 

Idiomatic expressions Free expressions 

 

Practice (block1) 

Hij valt door de mand 

Hij springt uit zijn vel 

Test (block1) 

Hij is in de wolken 

Hij loopt naast zijn schoenen 

Hij gaat uit zijn dak 

Hij gaat uit zijn bol 

Hij loopt tegen de lamp 

 

 Practice (block2) 

Hij loopt naar de vissen 

Hij klimt uit zijn jas 

Test (block2) 

Hij zweeft in het water 

Hij rijdt naast zijn schaatsen 

Hij loopt door de muur 

Hij loopt uit zijn voet 

Hij rijdt tegen de paal 

 

Practice (block3) 

Hij steekt zijn kop in het zand 

Hij zoekt een speld in een hooiberg 

Test (block3) 

Hij heeft een bord voor zijn kop 

Hij gooit het geld over de balk 

Hij heeft zijn hart op zijn tong 

Hij vindt een hond in de pot 

Hij kijkt de kat uit de boom 

Practice (block4) 

Hij heeft een tent boven zijn teen 

Hij stopt zijn voet in de grond 

Test (block4) 

Hij ligt een steen naast zijn voet 

Hij smijt een bal over het net 

Hij heeft een oor op zijn hand 

Hij ziet een kat in de pan 

Hij ziet een muis in de kooi 

Practice (block5) 

Hij gaat naar de haaien 

Hij ligt in de goot 

Test (block5) 

Hij zit op de kast 

Hij eet uit de hand 

Hij komt over de brug 

Hij klimt in de pen 

Hij springt uit de band 

 

Practice (block6) 

Hij ligt bij de brug 

Hij klimt naar de zaag 

Test (block6) 

Hij staat op een stoel 

Hij drinkt uit een hoed  

Hij vliegt boven een boot 

Hij springt van zijn boek 

Hij zit in de kooi 
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Appendix3: Pictures used for the picture experiment 

Test idiomatic expressions (block1) 

Hij is in de wolken 

 
 

Hij loopt naast zijn schoenen 

 
 

Hij gaat uit zijn dak 

 
 

Hij gaat uit zijn bol 

 
 

Hij loopt tegen de lamp 

 

Test free expressions (block2) 

Hij zweeft in het water 

 
 

Hij rijdt naast zijn schaatsen 

 
 

Hij loopt door de muur 

 
 

Hij loopt uit zijn voet 

 
 

Hij rijdt tegen de paal 
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Test idiomatic expressions (block3) 

Hij heeft een bord voor zijn kop 

 
 

Hij gooit het geld over de balk 

 
 

Hij heeft zijn hart op zijn tong 

 
 

Hij vindt een hond in de pot 

 
 

Hij kijkt de kat uit de boom 

 
 

Test free expressions (block4) 

Hij ligt een steen nasst zijn voet 

 
 

Hij smijt een bal over het net 

 
 

Hij heeft een oor op zijn hand 

 
 

Hij ziet een kat in de pan 

 
 

Hij ziet een muis in de trap 
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Test idiomatic expressions (block5) 

Hij zit op de kast 

 
 

Hij eet uit de hand 

 
 

Hij komt over de brug 

 
 

Hij klimt in de pen 

 
Hij springt uit de band 

 

Test free expressions (block6) 

Hij staat op een stoel 

 
 

Hij drinkt uit een hoed  

 
 

Hij vliegt boven een boot 

 
 

Hij springt van zijn boek 

 
Hij zit in de kooi 
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Practice idiomatic expressions (block1) 

 

Hij valt door de mand 

 
 

Hij springt uit zijn vel 

 
 

Practice idiomatic expressions (block3) 

 

Hij steekt zijn kop in het zand 

 
 

Hij zoekt een speld in een hooiberg 

 
 

 

 

 

 

 

 

Practice free expressions (block2) 

 

Hij loopt naar de vissen 

 
 

Hij klimt uit zijn jas 

 
 

Practice free expressions (block4) 

 

Hij heeft een tent boven zijn teen 

 
 

Hij stopt zijn voet in de grond 
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Practice idiomatic expressions (block5) 

 

Hij gaat naar de haaien 

 
 

 

Hij ligt in de goot  

 
 

 

 

 

Practice free expressions (block6) 

 

Hij ligt bij de brug 

 
 

 

Hij klimt naar de zaag 

 

 

 

 

 

 

 

 

 

 

 


