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ABSTRACT 

 

This dissertation presents experimental research on speech errors in Tunisian 

Arabic. The nonconcatenative morphology of Arabic shows interesting interactions of 

phrasal and lexical constraints with morphological structure during language production. 

The central empirical questions revolve around properties of ‘exchange errors’. These 

errors can mis-order lexical, morphological, or sound elements in a variety of patterns. 

Arabic’s nonconcatenative morphology affords quite different and revealing error 

potentials to link the production system with linguistic knowledge. 

 

The dissertation studies expand and test generalizations based on Abd-El-Jawad 

and Abu-Salim’s (1987) study of spontaneous speech errors in Jordanian Arabic by 

experimentally examining apparent regularities in that data from real-time language 

processing perspective. The studies address alternative accounts of error phenomena that 

have figured prominently in accounts of production processing. Three experiments were 

designed and conducted based on an error elicitation paradigm used by Ferreira and 

Humphreys (2001). Experiment 1 tested within-phrase exchange errors with a focus on 

root versus non-root exchanges and lexical versus non-lexical outcomes for root and non-

root errors. Experiments 2 and 3 addressed between-phrase exchange errors with a focus 

on violations of the grammatical category constraint (GCC).  
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The study of exchange potentials for the within-phrase items (experiment 1) 

contrasted lexical and non-lexical outcomes. The expectation was that these would 

include a significant number of root exchanges and that the lexical status of the resulting 

forms would not preclude error. Results reported in this dissertation show that root and 

vocalic pattern exchanges were very rare and that the word forms rather than root forms 

were the dominant influence in the experimental performance. On the other hand, the 

study of exchange errors across phrasal boundaries of items that do or do not correspond 

in grammatical category (experiments 2 and 3) pursued two principal questions, one 

concerning the error rate and the second concerning the error elements. Does the 

incidence of error differ for these two conditions? The expectation was that the 

conditions would differ and the errors predominantly come from grammatical category 

matches. That outcome would reinforce the interpretation that processing operations 

reflect the assignment of syntactically labeled elements to their location in phrasal 

structures. Results reported in this dissertation show that between-phrase exchange errors 

predominantly come from grammatical category matches. However, exchange errors 

involving words of different grammatical categories were also frequent. This has 

implications for speech monitoring models and the automaticity of the GCC.  
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CHAPTER 1: 

 INTRODUCTION 

 

La parole serait donc aux choses de 
l’esprit leur état de rigeur, leur façon de 
se tenir d’aplomb hors de leur contenant.* 
 

(Francis Ponge, De la 
modification des choses par 
la parole) 

 

 

1.1 Introduction 

This study offers experimental research on speech errors in Tunisian Arabic. The 

central empirical questions revolve around properties of ‘exchange errors’. These errors 

can mis-order lexical, morphological, or sound elements in a variety of patterns. Arabic’s 

nonconcatenative morphology affords quite different and revealing error potentials to link 

the production system with linguistic knowledge. 

 

Historically, the speech error tradition started with Meringer and Mayer (1895) 

when they published a fascinating sizeable corpus of German speech errors embedded 

with a classification and theoretical analysis of the different types of speech errors. Their 

most significant finding was the differentiation between meaning-based and form-based 

speech errors. After Meringer’s publication, Freud objected to this taxonomy and argued 
                                                
* Therefore the word would be for the things of the mind their inevitable state of firmness, their 
way to keep the balance outside of what they are contained in. 
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that all speech errors are meaning-based for they bear a strong connection to deep 

repressed psychological matters1.  

In the same way that psycho-analysis makes use of dream interpretation, it 

also profits by the study of the numerous little slips and mistakes which 

people make -- symptomatic actions, as they are called [...] I have pointed 

out that these phenomena are not accidental, that they require more than 

physiological explanations, that they have a meaning and can be 

interpreted, and that one is justified in inferring from them the presence of 

restrained or repressed intentions. [Freud, An Autobiographical Study 

1925] 

 

Thus began the tradition of the so-called “Freudian Slips”. Luckily the study of speech 

errors has evolved beyond the Freudian psychological interpretation and reached its 

linguistic “ebulant renaissance” with the publications of Cohen (1966), Fromkin (1973), 

and Garrett (1975)  

 

One may wonder why do we analyze speech errors?  Why don’t we just analyze 

normal speech since it is more accurate, more reliable and, for eminent practical reasons, 

more available? Normal speech is far from being ‘pristinely’ grammatical and the 

occurrence of speech errors is not negligible. This is not to say that normal speech is not 

fitting. The enormous variegated linguistic literature would gladly prove the opposite. 

However, ‘anomalies’, to a certain extent, tend to be more informative than normal 

                                                
1 Here is one on Freud’s analyses of a speech error: “why does a patient say of her parents that 
they have Geiz(‘greed’) instead of Geist(‘cleverness’)? Because she had suppressed her real 
opinion about her parents – oh, all the errors we would make!” (cited in Levelt, 1999). 
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speech at least for studies in language production. An analysis of errors contained in 

spontaneous speech, thus,   

“can give some clues to the particular mechanisms of language 

production, in which the abnormal case […] can lead to conclusions about 

the factors involved in normal functioning. […] [T]he phenomena 

involved in spontaneously produced correct sentences can be of interest in 

sorting out questions of the linguistic system proper. This fact is not 

surprising, since the essential factor in linguistic behavior is linguistic 

competence, so that all phenomena, can be related to competence.” 

(Bierwisch 1982:31) 

 

Suffice to say, speech errors are of diverse types and sizes and the decomposition 

of their properties would enable us to make inferences both about “the size of the 

units over which production processes are normally integrated, and the structural 

properties of those units.” (Garrett 1975: 143)  

 

At this point, it would be helpful to provide a general background of the 

various types of speech errors as they are classified in the literature before we 

progress into more in-depth analysis of the speech errors in the upcoming chapters 

of this dissertation. Table (1.1) includes the different, yet not exclusive, types of 

speech errors.2  

 

 

                                                
2 Example are taken from Garrett (1975, 1980a) 
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Table 1.1: Types of speech errors 
Error Type Mechanism Example 
Deletion A unit is missed out from the 

intended target 
- I’ll just get up and mutter 
__intelligibly. 
(Intended:  unintelligibly) 

Anticipation A unit occurs in the right place and 
earlier in the utterance 

- One bure cures a bad 
dinner.  
(Intended: One beer 
cures…) 

Perseveration A unit occurs both in the right place 
and later in the utterance 

- Experiences become more 
exportant than anything else. 
(Intended: … important) 

Shift Closely adjacent words interchange 
A single element shifts its position 

- Who did you say else 
came?’. 
(Intended: Who else did you 
say came?) 

Exchange Two units are swapped over 
- within phrase 
- between phrase  

- I broke a dinghy in the stay 
yesterday.  
(Intended: stay in the 
dinghy) 
- Oh, that’s just a back 
trucking out. 
(Intended: a truck backing) 

Stranding A unit is moved and the attached 
morpheme is left behind 

- Fancy getting your model 
renosed. 
(Intended: … your nose 
remodeled) 

Substitution A word is substituted for a different 
word 

- I’m chronically on the 
fringe of making a break. 
(Intended: on the verge 
of…) 

Blend Two units are combined  - Have you even flivven at 
night.  
(intended: flown or driven) 

Accommodation The phonetic shape of the units 
involved in the error accommodates 
to the error-induced environment  

- An anguage lacquisition 
problem. 
(intended: a language 
acquisition problem) 
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1.2 Major objectives and background 

 The research conducted for this dissertation addresses issues in real-time language 

production with data from Tunisian Arabic. Since Arabic is a Semitic language with 

nonconcatenative morphology, its word structure differs radically from the languages that 

have dominated language production research. It thus affords new ways to investigate 

production architectures and their interaction with linguistic knowledge. The research 

uses an established experimental procedure to elicit speech errors (Ferreira & Humphreys 

2001), and it draws on a foundation of previous research that combines naturally 

occurring speech error data (corpus research) with experimental methods. Errors like the 

English language errors illustrated in (1.1), from Garrett (1975), provide a springboard 

for discussion. 

 

(1.1) a. word exchanges 
error: left my briefcase in the cigar [target: my cigar in the 

briefcase] 
   
 b. sound exchanges 
  error: I won’t hit the bard hall  [target: the ball hard]   

 

 Properties of these and related types of errors have been core data for architectural 

claims in contemporary language production models. Word exchange errors like (1.1a) 

implicate syntactic features. They occur between phrases and involve words of the same 

grammatical category; they show little sensitivity to phonological variables. In contrast, 

sound exchange errors like (1.1b) implicate phonological features. They occur 

predominantly within phrases for words of differing grammatical category; they show 
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several kinds of sound similarity effects. This between-phrase and within-phrase contrast, 

combined with the correlated variables noted, motivated distinct structural and sound 

processing levels in the models developed by Fromkin (1971) and Garrett (1975). 

Substantial elaboration of this basic architectural claim and its relation to syntactic, 

lexical, and phonological processes was based on a variety of new error elicitation 

procedures and experimental techniques over subsequent periods (e.g., Dell 1986; Bock 

1987, Levelt 1989; see Bock & Levelt 1994, Bock et al. 2004 for relevant reviews). 

Within this framework, the main goal of this research is to use error elicitation techniques 

to explore the role of morphology in mapping between the two processing levels just 

sketched. In particular, the structure of Arabic offers options for error outcomes that may 

clarify the interpretation of existing data derived from English, German, and Romance 

speech error studies. 

 

 The nature of this work can be illustrated by examining additional speech errors. 

As noted above, grammatical category and phrasal membership are variables that link 

systematically to contrasting syntactic and phonological processing stages. Another type 

of exchange error from English is exemplified in (1.2), and this raises some relevant 

issues. 

 

1.2.  a. Between-phrase errors 
 
        - Verb exchange: it waits to pay           

[target: it pays to wait]  
 
 



 

 

22 

- Noun exchange: we sat around the song and sang fires for hours    
 [target: … the fire and sang songs ] 
       
 b. Within-phrase errors 
 
  - error: you have to square it facely  

[target: … face it squarely]  
 

             - error: it was just steadiling trickily 
[target:  it was just trickling steadily] 

    

This class of exchanges is often labeled ‘stranding error’ because only parts of the 

interacting words are involved, and typically, though not invariably, these reflect 

morphological decompositions. These exchanges appear in both of the syntactic patterns 

illustrated in (1.1). Some are between phrases and the interacting words are of the same 

grammatical category; they involve stems and strand inflections. Others are within 

phrases for words of different grammatical categories; they also strand inflections, but 

they sometimes strand other parts of words as well. The between-phrase errors show 

morphologically well-formed error products, while the within-phrase errors quite often 

do not. It is not clear exactly how these two kinds of stranding errors interact with syntax 

and what information about the phonological structure of utterance elements may be 

available at the processing stages where such errors arise.  

   

 We turn now to related speech error data from Arabic. In order to discuss this, we 

should note some features of Semitic morphology, the analysis of which is still debated 

(e.g., McCarthy 1993, Benmamoun 1999; Boudelaa & Marslen-Wilson 2001, Shimron 

2003, Farwaneh 2006, Ussishkin 2006). The dominant analysis refers to root consonants, 
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which are hypothesized to represent morphemes independent of the vocalic melody or the 

canonical shape of a word. As illustrated in (1.3) with the root consonants /ktb/, sets of 

semantically related words can share consonants (usually three). This consonantal 

morpheme is hypothesized to be common to the Tunisian Arabic words in the example. 

 
1.3. a. ktib   ‘wrote’ 
 b. ktab  ‘book’ 
 c. katib  ‘writer’ 
 d. kuttab ‘Koranic school’ 

 

In contrast to the linear strategy of concatenative languages, the mainstream analysis of 

Semitic morphology suggests that all lexical categories are derived non-linearly from a 

bi-, tri-, or quadriliteral root. Intervening vowels indicate the number and class in the case 

of nouns and adjectives, or measures in the case of verbs and corresponding verbal 

nominals. Thus, a word like katib (writer) consists of three noncontiguous meaningful 

units: the consonantal root /ktb/ with the core meaning ‘write’, the vowel melody a-i 

which marks an agentive noun, and the template CVCVC indicating its canonical 

morphological form. The basic meaning of the word is signaled by the consonantal root, 

but grammatical categories are expressed in terms of vowel melody and syllabic 

template. The root/pattern dichotomy is intended to capture common semantic features 

among words with the same consonants. The hypothesis is that the root consonants 

constitute a meaningful unit (a morpheme) independent of the vowel melody or canonical 

shape (template).   
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 In this analysis of Arabic word structure, interesting options arise for the 

investigation of the different types of exchange errors that we have noted for English (and 

related language corpora). In particular, the potential interaction of phrasal and lexical 

constraints with morphological structure can be investigated in a new way. A corpus of 

spontaneous errors by speakers of Jordanian Arabic is instructive. The errors in (1.4) 

appear in a study of Arabic speech errors published by Abd-El-Jawad and Abu-Salim 

(1987).  

 

1.4    a. between-phrase errors: 
             
          - error: insiit il-baas fi s-salle    [target: insiit is-salle  fi l-baas]  
   I forgot the bus in the basket         ... basket in the bus  
      (Abd El-Jawed & Abu Salim p. 148) 
 
   

- error: ?aGlaam ?il-lawn  [target:  ?alwaan  ?il-Galam] 
           the flags of the color             the colors of the flag   
             (Abd El-Jawed & Abu Salim p. 152) 
   
          b. within-phrase errors: 
 
   - error:  *saħaaħ-ħa kaliim  [target:  kalaam-ha saħiiħ] 
   [non-word output]   talk-her correct  
         (Abd El-Jawed & Abu Salim p. 149) 
            
    - error:  matbuuG aat   [target:  matluub  taabiGaat] 
             typed students     wanted typists 
        (Abd El-Jawed & Abu Salim p. 149) 
  

 Abd-El-Jawad and Abu-Salim’s error corpus was not large (n = 911), and it has a 

limited number of apparent word and morpheme exchange errors (about 100). These data, 

however, do suggest different patterns for between-phrase and within-phrase exchanges 
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with respect to morphological structures. The errors that exchange elements between 

phrases of corresponding grammatical category seem to move ‘words’ in the sense that 

both the consonantal and vocalic pattern of a lexical item move in the error. The 

exchanged words match in grammatical category, but often differ in root and template. 

The within-phrase errors (that do not correspond in grammatical category), however, tend 

to move the multiple discontinuous segments of the root as a unit and strand the vocalic 

pattern and template. This difference is in some ways similar to the contrast of within- 

and between-phrase stranding errors in English, but the dissociation of morphological 

constituents from their structural frames is more striking and more detailed. On the face 

of it, the within-phrase stranding errors implicate decomposition of the sound structure of 

the word forms and reflect the underlying morphology, while the between-phrase errors 

move entire lexical ensembles but within a syntactic framework.  

 

 How secure are these generalizations? And what detail best describes the phrasal 

environments and the elements that are moved in the error processes? Though important 

and suggestive, the spontaneous error data alone is not definitive. Corpus studies of 

spontaneous error are subject to perceptual and reporting errors that can compromise 

interpretation (Cutler 1982). Moreover, the limited number of Arabic examples is also a 

factor since the sampling of possible error is unknown and many of the errors can be 

described in more than one way. Thus, the existing corpus does not permit confidence 

with regard to the roles of grammatical category, phrasal configuration, and relevant 

lexical structures in driving this apparent dissociation.  
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 These and related questions require more extensive data. This motivates our 

experimental approach. The experiments compare within-phrase and between-phrase 

exchange errors in Arabic, with variations in correspondence of grammatical category, 

and with variation in the well-formedness of the lexical elements resulting from elicited 

errors. The studies will evaluate the outcomes both in terms of their bearing on language 

production issues and their bearing on morphological analyses of Arabic. 

 

 1.3 Proposed experimental research 

 The experimental task and materials are designed to elicit exchange errors for 

lexical elements inserted into phrasal frames. Two experiments are conducted for the 

dissertation; these will focus on the major diagnostic variables from past speech error 

work: phrasal membership, grammatical category, and lexical status (word/non-word). 

These might combine in several ways. At this stage, we separately test phrasal 

membership and grammatical category constraints to keep  the dissertation goals 

manageable. Our objectives will be:  

 To develop procedures of error elicitation for Arabic;  

 To measure effects of grammatical category matches on the incidence of word 

exchanges;  

 To determine whether the incidence of word versus root or other sound-based 

exchange errors differs for between- and within-phrase environments;  

 To identify possible effects of lexical status and morpho-phonological well-

formedness of error products on the incidence of root or other sound-based errors. 
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 Our experimental task is based on an error elicitation paradigm used by Ferreira 

and Humphreys (2001). This method has several advantages. It appears to be relatively 

easy for participants to cope with the task demands, and it has a demonstrated capacity to 

elicit significant numbers of involuntary exchange errors without a high rate of other 

potentially obscuring performance failures. The work by Ferreira and Humphreys also 

provides evidence that error incidence is responsive to structural variables that are of 

interest to this research. Also, the procedures can be presented and responses recorded 

using mobile computer technology.  

 

 Participants in the Ferreira and Humphreys experiment heard word pairs (like 

tape, record). They were asked to insert the words into a prespecified phrasal frame 

(“___ed the ___”) either in the order presented (“taped the record”) or in the reverse 

order (“recorded the tape”). The ordering for each trial was dictated by a post-stimulus 

visual cue (REPEAT: keep the presented order; SWAP: reverse the order). Either option was 

viable at any point in the experiment, but SWAP trials (using foils) were much more 

frequent than REPEAT trials, thus establishing a bias for the reversal operation. In a 

significant fraction of the experimental targets that were cued as REPEAT (~10%), 

participants mistakenly did the reversal operation (e.g., for the example above, the error 

output would be: “recorded the tape”). An error observation was thereby generated.   

 

 The errors that occur in this paradigm are ‘controlled’ in the sense of being 

brought into an experimental environment, but the errors are ‘involuntary’ in the sense 
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that they represent failures of the participants to successfully utter the target elements in 

their intended order. Ferreira and Humphreys provide evidence for the view that these are 

indeed errors and not intentional changes by participants (2001: p. 66). Further, 

comparisons of SWAP and REPEAT conditions (i.e., the bias variation) will provide us with 

an additional basis for assessing the extent to which compliance issues are relevant. The 

data thus has reasonable grounds for comparison with spontaneous error distributions and 

for evaluation of processing claims derived from such study. 

 

 The examples in (1.5) illustrate some of the contrasts of interest for the Tunisian 

Arabic materials. 

 

 1.5. a. Morpheme and sound exchanges, within-phrase 

   error:  bayat e-δiif  [target:] naδδaf el-biit 

             [hosted the-guest] cleaned the-room   

   

Our attention in Experiment 1 will be on root versus non-root exchanges and on lexical 

and non-lexical outcomes for root and non-root errors. Other possible features of such 

errors will be in play for analysis. As noted earlier, mainstream analyses of Semitic 

morphology assume a non-linear process based on a root structure that holds the core 

meaning of the derived form. A root-based analysis makes predictions about the elicited 

exchange errors. When participants are instructed to REPEAT an item pair, as in (1.5a), but 

mistakenly perform a SWAP, a root exchange would produce the error “bayat e-δiif”. 
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However, if we were to violate the root-based assumption, the error might be “*bayyat e-

nδafa” (make the cleanness stay overnight). The verb ‘naδδaf’ (to clean) and the noun 

‘nδafa’ (cleanness) share the same root ‘nδf’, whereas the noun ‘δiif’ has a different root 

‘δyf’. Other possible outcomes might be these: (i) bayyat eððeef: preserve template but 

not root; (ii) bayyat enðafa:  preserve root but not template; (iii) bayyat enniðf: preserve 

both.  

Several questions are in the scope of error processes similar to the example in (1.5b). 

 

 1.5. b. Word exchanges, between-phrase 

   error:  škun yji ki nqull-u  [target: škun nqullu-u ki yji] 

              who  come as tell-him  [target: who tell-him as come] 

 

These correspond in grammatical category. That is the dominant pattern in the literature 

for speech error corpora in several languages. Experiments 2&3 will address the strength 

of that constraint and whether significant violations of the category constraint can be 

observed for between-phrase interactions, and if so, what form they take. 

 

1.4 Significance of research 

The research in this dissertation is significiant to the field of psycholinguistics for 

several reasons. As of this date, no experiments on speech errors in Tunisian Arabic have 

been conducted. Tunisian Arabic, as a Semitic language, is of particular importance 

because of its idiosyncratic nonconcatenative morphology. TA is a rich linguistic 
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resource that differs from MSA, but it shares similarities with other North African 

dialects. Further research on the structural properties of TA is likely to pave the way for a 

new understanding of TA and other Arabic dialects. This research also investigates and 

expands on findings based on existing spontaneous speech error database (Abd-El-Jawad 

and Abu-Salim 1987). Through this research, we hope to find new and sharper ways to 

investigate interaction between production architecture and knowledge. Ultimately, we 

hope to explore the role of morphology in mapping between different processing levels in 

language production: syntactic, morphological & phonological levels.  

 

1.5 Outline of the dissertation 

This research has potential implications for the Ferreira and Humphreys findings. 

They analyzed violations of the ‘syntactic category constraint’ for stem exchange errors 

in English by arguing against a specific aspect of Garrett’s (1975) multi-level account, 

namely the representation of syntactic category information at the stage to which his 

original proposals assigned stranding errors like those in (1.2b) above. That stage is one 

in which phonologically specified lexical structures are linked to surface planning frames. 

The outcome Ferreira and Humphreys reported is not compatible with the idea that those 

second stage processes lack access to the syntactic description of the lexical 

representations. Error elements in their study assumed the grammatical category required 

by their position in the phrasal frames used in the experiment. Recovery of the 

appropriate lexical representation for that adjustment indicated access to syntactically 

categorized lexical representations. Their preferred interpretation was a single level 
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syntactic planning structure. An alternative that they discussed retains a multi-level 

explanation and attributes the adjustment of lexical form observed in their experiments to 

accommodation by editorial filtering of the word forms to the syntactic category of the 

phrasal planning form. This proposal is one that might be developed to account for the 

kind of error processes in their experiment. 

 

 The experiments in this study are keyed to the distinction in stranding errors 

illustrated by the examples in (1.2). These argue for two types of stranding error 

processes occurring at the two processing levels outlined in Section 1. One class of 

errors, like (1.2a), is associated with the syntactic levels of processing for word 

exchanges in general, and the second with the level of processing for phonological 

processing. This is the view suggested in Garrett (1980; 1993). These are typically 

between-phrase and grammatical category is constrained. The second class of errors, like 

(1.2b), is associated with the subsequent level of processing in which the phrasally 

bounded integration of segmental content occurs. The examination of Arabic errors of 

word and root stranding should provide a potentially informative addition to the data set. 

As noted above, the pattern of constraint on the root errors can reveal their association 

with two sources of syntactic constraint: phrasal membership and grammatical category, 

and, in turn, linkages to sound structure planning. It may turn out that root exchanges in 

Arabic are most readily compared to the English errors like those in (1.2b). This would 

suggest, though by no means prove conclusively, that a two-level stranding account may 

be adapted to cover the full range of error phenomena.  
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 The dissertation consists of seven chapters, including the present introductory 

chapter. In chapter two, I review the literature that will serve as a background reference 

to the current research. This chapter is divided into two major sections. First, I briefly 

sketch some previous work that investigates the psychological reality of language 

production processes as well as work on speech errors. The theoretical concepts I cover 

are models of language production. The two major competing frameworks are the 

Modular Theory of Speech Processing and the Spreading Activation Theory. The former 

claims the existence of a number of encapsulated unidirectional modules. The latter, on 

the other hand, is a non-modular account. The proponents of this framework present a 

more flexible model where the information flows bidirectionally and where the input to 

one level of processing can be affected by information coming from another level of 

processing (i.e., information converging from different levels of processing). In the 

second section of this chapter, I briefly discuss the pros and cons of the two major 

techniques of collecting speech error data. These are the traditional “catch-as-catch-can” 

technique, which collects naturally occurring speech errors, and the more controlled 

technique, which is the experimental elicitation and manipulation of speech errors. I 

conclude the chapter by highlighting the usefulness of combining the two techniques.   

 

 In the subsequent chapter, I review the literature on Semitic morphology. The 

theoretical models I address in this section are concatenative versus nonconcatenative 

morphology. Semitic languages, like Tunisian Arabic, are presumably characterized by 

their non-concatenative morphology.  In this type of morphology, words are not formed 



 

 

33 

by attaching morphemes to each other as in the concatenative morphologies of Indo-

European or Romance languages.  Instead, the prosodic shape and the vowel quality 

determine the semantic content of the derived word. Concatenative languages, on the 

other hand, contain continuous verb stems, to which derivational and inflectional affixes 

are adjoined in order to produce verbs of different tenses, person, gender and number 

features. 

  

In the fourth chapter, I present the first set of the Tunisian Arabic speech error 

data. The elicited data analyzed here – and that of the subsequent chapter – is of one type, 

namely exchange errors. This data set includes within-phrase errors, which are expected 

to give insight on the decomposition of the sound structure of the word forms and reflect 

the underlying nature of their morphological structure. Additionally, root errors exhibit 

their underlying association to grammatical category and phrasal membership (both 

considered elements of the syntactic constraint), and accordingly, draw a linkage to the 

larger sound structure level of processing.  

 

The fifth chapter of this dissertation includes the second set of the Tunisian 

Arabic speech error data and reports on findings derived from experiments 2 and 3. The 

data set is composed of elicited between phrase exchange errors. The purpose of this 

chapter is to test and evaluate Garrett’s (1975) functional (F) level of language 

production processing. I also aim to address the robustness of the Grammatical Category 
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Constraint (GCC) and the appeal for an internal quasi-automatic editor that monitors 

speech production accuracy. 

 

Chapter six includes implications of the previous findings on Second Language 

Acquisition and bilingual speech production planning models along with a discussion of 

the direction of future research.  

 

The seventh and final chapter provides a general summary of the dissertation. 

This includes empirical conclusions, directions for future research and concluding 

remarks,  
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CHAPTER 2:  

LANGUAGE PRODUCTION 

 AND THE STUDY OF SPEECH ERRORS  

 

The study of error is not only in the 
highest degree prophylactic, but it 
serves as a simulating introduction to 
the study of truth. 

 
(Walter Lippmann, 1922) 

 
 
 
2.1 Models of language production  

 In their book The Psychology of Language Pillsbury & Meader (1928)3 put the 

matter this way: 

Man thinks first and then expresses his thought in words by some sort of 
translation. To understand this it is necessary to know how the words present 
themselves in the consciousness of the individual, how they are related to ideas of 
another type than the verbal, how the ideas originate and how they arouse the 
words as images, how the movements of speech are evoked by these ideas, and 
finally how the listener or reader translates the words that he hears or the words 
that he sees into thoughts of his own. Speech has its origin in the mind of the 
speaker or writer, and the process of communication is completed only when the 
word uttered or spoken arouses an idea in the listener or reader. (pp. 92-93) 
 

The interesting thing about this quote is not only its emphasis on the essence of 

communication, but also it’s focus on the “word” as the vehicle of the translation of the 

mental states of speaker and hearer. One of the major changes in focus of modern study 

of production as compared with these earlier ways of thinking about the problem is the 

                                                
3 Cited in Ellis (1985: 2) 
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development of processing accounts that integrate words into larger structural 

frameworks that can express the ‘ideas’ that are the target of communicative efforts. How 

does the language go from the mind to the mouth, what route does it take and how many 

stops does it make? This also has been the query of many psycholinguists for many 

decades. As a result, various models of language production, informed by various 

techniques, have been proposed and, accordingly, many schools of thought have been 

established. Obviously, not all researchers concur on the theoretical deductions of 

experimental evidence, and the elucidation of experimental results hinges fundamentally 

on the framework alleged to govern the cognitive processes of language production.  

Nonetheless, reconciling the various frameworks are the three salient components of 

language production: (a) conceptualization, the process by which the intended 

communicative message is conceptualized; (b) formalization, during which the 

grammatical, lexical and phonological encoding of the intended message takes place; and 

(c) articulation, the overt execution or, simply, production of speech sounds. (Xavier 

Alario & Cohen, 2004) 

 

 The two major competing frameworks that emerged from this are the Modular 

Theory of Speech Processing and the Spreading Activation Theory. The former claims the 

existence of a number of encapsulated unidirectional modules. The information takes a 

one-way trip from the conceptualization module to the formalization one without a 

possibility of feedback. Moreover, the models within this framework stipulate that the 

information that flows from one module to another is the ‘minimal necessary 
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information’. The latter, on the other hand, is a non-modular account. It considers the 

notion of unidirectional encapsulated modules as ‘too strong’ an assumption and the 

minimal interaction between the modules fails to account for certain observations of the 

behavior of speech errors4. In return, the proponents of this framework decided to opt for 

more flexible models where the information flows back and forth and where the input to 

one level of processing can be information coming from one other level of processing or 

information converging from different levels of processing. In other terms, the 

information that guides the selection of a lexical item may generate from both the 

conceptualizer, which, as we have mentioned above, is a processing level that comes 

prior to lexical selection, and from processes responsible for generating the syntactic 

frames of the intended message, which are supposed to take place after lexical selection. 

Instead of ‘modules’, in this framework they use ‘nodes’. These nodes, as opposed to the 

highly independent and non-overlapping modules, represent “an interactive network of 

units and rules” (Kormos, 2006). Both frameworks, however, are reinforced by 

observations of naturally occurring and/or experimentally induced speech errors. The 

difference between these two types of data and their implication on research theorizing 

will be discussed in section 2.3 of this chapter.  

 

                                                
4 By and large, research on speech errors is of long-standing. It has been carried out intensively to 
draw generalizations regarding the processes of language production. Historically, the study of 
speech errors dates back to, as early as, Meringer’s (1895-1908) first two-volume publication of a 
pen-and-paper German speech error corpus including 8800 SOTs (see Celce-Murcia, 1973; 
Cutler and Fay, 1978 for a review of his work). Nevertheless, the first working theories of 
language production were not put up until the 1970s. For more details on the history of speech 
error studies see Poulisse (1999) and Levelt (1999) and references therein. 
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 Within each of these accounts there are multiple models (Modular Theory of 

Speech Processing: Fry, 1969; Fromkin, 1971; Garrett, 1975, 1980; Laver, 1980; Levelt, 

1989; Levelt et al., 1999; Nooteboom, 1980; and Spreading Activation Theory: Dell, 

1986; Dell & O’Seaghda, 1991; Kempen & Vosse, 1994; MacKay, 1987, 1992; 

Stemberger, 1989; Vigliocco & Hartsuiker, 2002, just to name a few). An overview of the 

differences between the general schemata of the two accounts will suffice as backdrop for 

the study. We already mentioned the common ground between these two accounts i.e. the 

three major levels of processing conceptualization, formalization, and articulation. The 

following sections, then, concisely point out the disparities between the two accounts 

through the review of their respective models. From the Modular Theory of Speech 

Processing, I will review Garrett’s models of language production. From the Spreading 

Activation Theory, I selected a model advanced by Dell. While both accounts different in 

some aspects, they do share “modularity” as a common denominator. Dell’s model uses 

spreading activation mechanisms, but is globally modular (by his on characterization: 

“locally interactive, globally modular”). Garrett’s model of language production will 

occupy a larger space in this section since it is the touchstone of our discussion of the 

findings in later chapters (chapters 4 & 5).  

 

2.1.1 Modular Theory of Speech Processing 

Numerous attempts have been made in the psycholinguistic field to come up with 

a model that accounts for the properties of language production, but the models that have 

received the most appeal are the ones that are designed in accord with the modular theory 
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of speech processing (also referred to as the multilevel accounts). In the following section 

we will detail some of the properties of one major modular model, namely Garrett‘s 

(1975-1980) speech production model. 

 

2.1.1.1 Garrett’s modular model of language production 

In 1975, Garrett proposed a multilevel modular model, designed to account for the 

processes of language production in normal speakers. His model rests primarily on the 

analysis of speech errors. In what he refers to as the MIT corpus, Garrett collected a total 

of 4200 naturally occurring speech errors.  

  

Garrett has made several attempts (1975, 1980, 1982, 1984, 1990, and beyond) to 

further develop and update his model and account for the observations from old as well 

as new speech error data. Garrett’s main tenet is to construct a more constrained model, 

“with fewer feedback loops and stronger limits as to when and where accommodation or 

editing can occur” (Fromkin, 1980: 7). Conventionally, Garrett isolates the three major 

levels of processing viz. conceptualization, formalization and articulation. However, he 

takes a step further and breaks down the formalization level into three distinct levels of 

processing: the functional (F), the positional (P), and the phonetic levels. He argues that 

“several properties of error distributions seem best accommodated by two levels of 

syntactic processing, one of which gives rise to errors of word exchange, and the other to 

errors in which bound morphemes SHIFT their attachment” (Garrett, 1980b: 265). This 

distinction rests, of course, on a painstaking analysis of two major types of speech errors, 
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namely word exchange and sound exchange errors. That being said, Garrett also tackles 

other types of errors like accommodation, shift, anticipation and perseveration in his 

analysis and he assigns them specific loci in his model. Garrett (1975) highlights two 

primary concerns regarding the analysis of speech errors which will turn out to be the 

seminal catalyst for his proposal: (1) a focus on syntactic variables rather than sound 

structure or semantics, and (2) a focus on constraints on particular error types rather than 

on the existence of errors involving particular linguistic types.  

 

Let’s consider now Garrett’s argumentation for each of the processing levels in 

his model. The most obvious first question that we can ask is what regularities or 

irregularities would have triggered Garrett to posit an additional division in the 

formalization process? The primary observational base for Garrett’s model is errors like 

the following: (Garrett, 1975: 140, 149) 

 

2.1 (a) So while you do the cooking, Bill snovels show, does he?  
   (intended: shovels snow) 

  
(b) The little burst of beadan is …  

  (intended: beast of burden) 
  

(c) You are not a poojin pitter-downer… (are you)? 
  (intended: pigeon putter-downer) 
  

(d) That’s an easer-eagy sentence. 
  (intended: eager-easy) 
  

(e) slips and kids – I’ve got both of enough. 
  (intended: enough of both) 
  

(f) I broke a dinghy in the stay yesterday. 
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  (intended: a stay in the dinghy) 
  

(g) Although murder is a form of suicide,… 
  (intended: suicide is a form of murder) 
  

(h) I’ve got to go home and give my bath a hot back. 
  (intended: give my back a hot bath) 
 
  

Even on a surface reading, one could notice striking regularities among these examples. 

The first set of errors in 2.1 (a-d) includes errors involving sound elements.  These errors 

have a propensity to share some properties. First, it looks like the location of the 

exchanged sound element is crucial. Only sounds that occupy the same position 

exchange. That is, word initial segments exchange only with word initial positions, 

medial segments exchange with medial positions and the same applies to final position 

segments. A second property is that these similar interacting elements tend to exchange 

when the surrounding environment is similar as well. In other terms, they not only intrude 

into the same position but also a position where the preceding or the following elements 

are phonetically similar. A third, shared property is the identity of the exchanged sound 

elements. Consonants exchange with consonants, vowels with vowels, but never 

consonants with vowels and vice versa. In fact, Garrett (1975) attests that “there are 

virtually no plausible exceptions” to this generalization.  Another property that tends to 

be credible enough is the ‘preservation of phonological well-formedness’. To state it 

differently, exchanged sound elements would never result in an illegal sound cluster. So 

if a language, say French, does not allow the sequence /zv/ in an initial position the 

exchanged elements tend to respect that constraint. Last but not least, the role of prosodic 

features of sentences is also a common property among sound errors like those in the 
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examples 2.1 (a-d). In agreement with Boomer and Laver (1968), MacKay (1970) and 

Fromkin (1971), Garrett (1975: 143) affirms the exchanged sound elements “will very 

likely involve the tonic word of a major phrase or group.” Thus, stressed syllables will 

interact with stressed syllables but never with unstressed ones. 

 

Now we turn to the case for the second set of examples in 2.1 (e-h). These include 

errors involving words. Like their sound error counterparts they exhibit a number of 

straightforward regularities. They obviously include elements bigger than a sound or a 

syllable. They, actually, move stems and words. The span of the moved element tends to 

be longer than that in sound errors. Another property is that the moved elements tend to 

have the same grammatical category (N-N; V-V; Adj-Adj). However, no phonetic 

constraints, like the ones we observed among the sound errors, tend to have an active role 

here. 

 

What seems to be common, at least that the surface of it, to both types of errors 

(sound and word) is that they both tend to obey a clausal constraint.  However, as 

comprehensive as it might seem, this observation and the generalizations about the two 

types of speech errors discussed above do not exhaust the specific properties of these 

errors nor do they cover the full range of error phenomena. Garrett (1975) adresses this 

critical statement and proposes a more elaborate model that would address the issue. 

Garrett’s logic runs as follows. Certain speech errors tend to share properties that others 

don’t. Errors involving sound elements, for instance, exhibit certain properties and obey 
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certain constraints that errors involving words do not and the opposite is true. Grouping 

these two distinctive types of errors under the same level of processing (i.e the 

formalizer) would run the risk of obscuring more in depth processing sequences. Thus, 

providing serially ordered and independent levels of processing for each of these types of 

errors would account for this flow in the design. Garrett, then, suggests three levels of 

processing that link between the message (M) level and the articulatory programming i.e. 

the motor level: “one that provides detailed phonetic information [called Phonetic], one 

that provides surface syntactic and prosodic information [called Positional], and one that 

provides phonologically uninterpreted syntactic representation [called Functional].” 

(Garrett 1990: 162). These levels of processing, including the M and the motor levels, are 

concurrently active and have different structural scope and time factors associated with 

their activity. Here (fig. 2.1) is a rendering of the model that he proposed5. 

 

 

 

 

 

 

 

 

                                                
5 Note that the Phonetic level representation as well as the Motor level representation is missing 
in this original (1990) version of the dataflow diagram. 
 



 

 

44 

Figure 2.1: Garrett’s Speech Production Model. From Garrett (1990: 164) 
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 To account for the distinction between the two separate levels of the sound 

structure; Phonetic and Positional, Garrett (1990: 162) makes reference to 

accommodation errors like in (2.2). 

 
2.2 (a)  an angwage lacquisition device. 
       (intended: a language acquisition device) 

 (b)  … even the best team lots. 
        (intended: the best teams lost);  

In 2.2 (a), we witness an alternation of the indefinite determiner a/an. In 2.2 (b) the sound 

of the moved element changes from [z] to [s] in order to accommodate with the error-

induced environment. This means that phonological and morphological processes take 

place after the processing stage during which the mislocation of the sound element is 

brought about. It is therefore at the phonetic level that an alternation like in (2.2) takes 

place.  

 

 Now we turn to the case for the positional (P) level of processing. We might first 

recall the generalizations that Garrett (1975) draws from examples like in 2.1 (a-d): (1) 

phonetic similarity between the interacting elements, (2) similarity between the 

immediate segmental and syllabic environments of the moved elements, (3) preservation 

of well-formedness, and (4) the effect word stress on the probability of the error to take 

place. These generalizations are solely valid to sound errors. However, we also remarked 

earlier that sound errors and word errors both obey the clause constraint. This 



 

 

46 

generalization is factual yet it has separate variables for both types of errors. First, we 

should note that this constraint is a syntactic one. By looking at the examples (2.1) above 

we deduce that the interacting elements involved in a sound exchange are both members 

of the same surface clause. In other terms sound errors happen only in a phrase-internal 

environment and the exchanged elements span only a word or two. This leads to the 

conclusion that the level at which these errors generate must be constrained by phrasal 

boundaries. To sum up so far, all of the facts adduced above seem to suggest, sound 

errors are constructed at P. Besides, it seems that there is a good fit between the 

arguments for a P level and the arguments for a phonetic level.    

 

There is still, yet, there is another level to be accounted for and that is the 

functional (F) level of processing. Recall that the primary observational base for Garrett’s 

(1975) model is exchange errors. Now we are left with one type of exchange errors (word 

exchanges) and one level of processing (F level). Unfortunately, simply adding one and 

one is not acceptable in this type of study. Therefore, Garrett provided us with a more 

plausible reasoning. We have seen that, like sound exchanges, word exchanges obey the 

clause constraint. Yet, contrary to sound exchanges, word exchanges do not occur within 

phrases but rather between phrases and thus the exchanged elements span several 

intervening words (Bierwisch 1971; Fromkin 1971; Garrett 1975-1990). Another salient 

property of word exchanges is that they also tend to obey the “grammatical category 

constraint” (GCC). This statement is supported by examples like in 2.1 (e-h). Taking a 

closer look at the exchanged words, one would notice that every exchanged pair 
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corresponds in grammatical category. One other aspect of word exchanges that deserves 

stress is “the marked difference in the degree in phonological involvement […]: the word 

exchanges show, at best, rather weak evidence of such influence” (Garrett 1990: 163). An 

additional property that is worth noting is that word exchanges are not constrained by 

meaning similarity.6 The properties of exchange errors require a level of processing 

different from the P level. They require a multiphrasal level that accounts for the 

syntactic relations among words but not their phonological representations. This level is 

evidently the F level.  

 

 To recapitulate so far, Garrett (1975) proposed three independent and serially 

ordered stages to be involved in sentence production processing. The functional level is 

in charge of the underlying grammatical representation of the sentence. At this level only 

abstract representation of words (not phonological) and information about the underlying 

grammatical relations between words are available. This representation is syntactic. The 

processes present at this level are lexical selection and lexical insertion. Errors generated 

at this level are between-phrase word exchanges and they obey the grammatical category 

constraint. The positional level is in charge of determining the positional representation. 

This representation is phonological. The processes present at this level are specification 

of phrasal stress and closed-class vocabulary, “retrieval of lexical forms, assignment to 

                                                
6 Garrett (1990) distinguishes between word exchanges and meaning-related word substitutions. 
He states that “the meaning-based word substitutions maybe associated with the selection of 
lexical content for F-level structures, and form-based substitutions with the selections of lexical 
forms needed for the development of P-level structures. Thus, there is a natural articulation of the 
findings that derives from word substitution errors on the one hand, and word and sound 
movement errors on the other hand.” (p. 165) 
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phrasal sites, and assignment of phrasal frame elements to positions in the terminal string 

of lexically interpreted phrasal frames” (Garrett 1982: 67). Errors generated at this level 

are within phrase sound exchanges and they obey the syllabic position constraint (word 

and morpheme shifts also occur here). The phonetic level is in charge of specifying the 

phonetic detail of both lexical and grammatical informatives. Errors generated at this 

level are accommodation errors (sound deletion also occurs here).   

 

What follows is a brief note about open and closed class vocabulary before we 

wrap up this subsection. We have mentioned in the recapitulative paragraph above that 

one of the processes in the P level is to specify closed-class vocabulary. Indeed, Garrett’s 

model hypothesizes different processing loci for the retrieval of open-class words (e.g., 

nouns, verbs, adjectives, etc.) and the processing of closed-class words (e.g., determiners, 

prepositions, conjunctions, auxiliary verbs etc.)7. The representation of closed-class 

words is closely tied to the representation of sentence frames, which, as we have seen, is 

not the case for open-class words. In the production model, closed-class words are not 

part of the lexical list but rather considered as features of the frames. Thus when 

exchange errors occur either at the F or P positions, only the open-class words are 

affected whereas the closed-class elements (of the planning frame) do not exchange. 

Reconciling the foregoing observations, Garrett (1990: 165) concludes, “open class 

elements are retrieved and phonologically specified […] but closed-class elements would 

                                                
7 For more on the linguistic attributes of open and closed class vocabulary, see Brown 1973, 
Gleitman & Wanner 1982 (in relation to developmental processes), Thorne et al. 1968, Marcus 
1982 (in relation to parsing processes) and Alario & Cohen 2004 (in relation to sentence 
production processes).   
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be retrieved by association with the role in F or P representations and their form specified 

there or at the phonetic level.” (I will return to this issue in chapter 5). 

2.1.2 Constraint satisfaction account  

We have mentioned above that research into language production has been 

conducted within two major distinct frameworks. One claims that language production 

processes are modular in the sense that the various sub-processes involved in speech 

production are serial, highly independent, and non-overlapping. It is also assumed under 

this framework that the flow of information is unidirectional and strictly feed-forward 

(Garrett 1975, 1980; Butterworth 1989, Levelt et al. 1991, Roelofs 1992, 1997). The 

second framework, on the other hand, objects to the lack of interaction between the levels 

of processing and posits a model based on mechanisms of cascading activation and 

feedback, allowing for more flexibility of interaction between the levels of processing 

(Harley 1984, Stemberger 1985, Dell 1986, Dell and Reich 1980, Dell et al. 1997, Rapp 

and Goldrick 2000). In the following section, we will briefly touch on the latter 

framework. The model we will review is Dell’s (1986) spreading activation model. 

 

2.1.2.1 Dell’s spreading activation model 

 Dell’s spreading activation model addresses problems that the prior models 

ignore. In his model, Dell focuses on the later stage of processes. So, there is a significant 

degree of complementarity (with the Garrett and Levelt treatments) in his approach to the 

error phenomena. Dell differentiates between three categories of speech error, which he 

refers to as zero-order, first-order, and second-order phenomena (Dell and Reich, 1980). 
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The zero-order category comprises naturally occurring slips that have been collected and 

sorted out into nominal categories (such as blends, anticipations, transpositions, 

substitutions and haplologies) and unit size (such as phonemic features, phonemes, 

clusters, syllable, morphemes, words, phrase, and clauses). The first-order category 

includes data that has been organized in terms of the relative frequencies of the speech 

error categories stated above. For instance, initial phonemes are more often present in 

speech errors than final phonemes. The same with slips that involve stressed syllables, 

they are more frequent than the unstressed syllables, etc. The second-order category takes 

account of error frequency rates contingent on extra linguistic factors. These are mainly 

the errors that are experimentally induced but their frequency occurrence has been 

affected by experimental conditions. For instance, slips (preservations more often than 

anticipations) tend to increase in number when the experimental design imposed a high-

speed rate on production. Dell’s tenor is to design a unified model that would account for 

these three data categories. Such a model “will be linguistically adequate in the sense that 

it will handle all types of constructions known to occur in natural language, and one that 

will explain other types of language data, such as tips-of-the-tongue phenomenon and the 

type of information we are now learning in experiments on semantic memory” (Dell and 

Reich 1980: 274).  For this to happen, Dell (1986) combines concepts, structures and 

rules from linguistic theory with mechanisms of a spreading activation system8.  

 

                                                
8 Dell uses Lamb’s (1966) relational network structure as a backbone for his spreading activation 
system. He claims that despite the fact that “this formalism is considerably less well known […] 
it has been proved mathematically to be adequate to the task, and possibly even superior” (Dell 
1980: 274).  
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 Like in the multilevel modular models, Dell’s spreading activation model 

proposes three levels of processing. These are the syntactic encoding level, the 

morphological encoding level and the phonological encoding level. Each of these levels 

is attached with generative rules that govern the combination of units at that level. Rules 

generate the frames where slots of particular categories are specified. So in the syntactic 

encoding levels the frames will have slots for nouns, verbs, determiners, etc. In the 

morphological encoding level the frames will include slots for stems and affixes. While 

in the phonological level of encoding the frames will have slots for onsets, rhythm, 

consonants, vowels, etc. Once the slots are created the processor needs to fill them in 

with units (these are words, morphemes, and phonemes). To do this, the processor has to 

access the lexicon where the units are categorically specified and stored. Dell suggests 

that the lexicon is mapped by a hierarchical network that connects between nodes for 

linguistic units at the three levels of encoding (Dell 1986, cited by Poulisse 1999). This 

process is referred to as ‘insertion rules’. Its main concern is to insert the units of certain 

categories into their assigned slots in the frame.  The model arranges the units in the 

lexicon into nodes, which are arranged in a hierarchical manner; for example, conceptual 

nodes are connected to nodes which define words which are in turn connected to 

morphemes and so on and so forth. Fig. (2.2) offers an illustration of the encoding 

process in Dell’s spreading activation model. 
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Figure 2.2: An illustration of Dell’s (1986) spreading activation model of speech 
production. (Adapted by Kormos 2006: 5) 
 
 

 
 

The mechanism, which governs sentence production, is the process of spreading 

activation. Nodes of the highest level of activation are accessed first. After its selection, 

the node’s activation level drops in order to prevent its selection again. Then the 
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activation of the selected node is spread down to the lower nodes. Nodes are ordered and 

encoded based on how they are tagged. Thus a word that has been selected to fill in a slot 

in the syntactic frame will spread activation to the morphological level, where the 

activated morphemes will fill in their corresponding slots in the morphological frame. 

Activation then will spread to the phonological level, where the activated phonemes are 

inserted in the phonological frame. Note also that activation at the lexical level does not 

only spread vertically but it spreads across levels as well (Kormos 2006).  

  

To this point, the model describes processing of error-free production. The 

question is how does it account for the speech errors then? Dell (1986) states that when a 

node is activated, semantically and phonologically related items will also be partially 

activated. The degree of simultaneous activation in the lexicon explains the occurrence of 

erroneous replacement in speech between semantically and phonologically related items.9 

This should account for errors like semantically related lexical substitutions, and lexical 

blends. Errors like malapropisms (these are phonologically related lexical errors) are the 

outcome of the bi-directional activation as well. Once the target word is selected, its 

activation spreads all the way down to the target word’s phonemes and from there back 

up to non-target words that share the same sounds as the target one. Dell refers to this as 

a backward spreading activation (Poulisee 1999).  By bearing out the simultaneity and bi-

directionality of activation, the above stated speech error phenomena seem more 

inevitable than surprising.  

                                                
9 See also Martin et al. (1996) and Harley (1984) for a similar proposal. 
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Additionally, the “frame-and-slot” mechanism that the model adopts accounts for 

a series error behavior observed in naturally occurring data (viz. zero-order data). First, it 

has been reported that, virtually, all lexical substitutions tend to preserve their syntactic 

category. Stems do not exchange slots with affixes and likewise, affixes do not exchange 

slots with suffixes (Nooteboom 1969; Fromkin 1971; Fay and Cutler 1977; Garrett 

1980a; Abd-El_Jawad and Abu-Salim 1987; García-Albea et al. 1989). In other terms, 

when exchanged, a stem will be inserted only in a stem slot. Similarly, a suffix will never 

be inserted in an affix slot. One might recall that in the modular theory, we justified this 

phenomenon by assuming that, at the functional level, exchange errors obey the 

grammatical category constraint. The same pattern is observed at the phonological level 

where consonants and vowels do not exchange slots. In other terms, consonants exchange 

only with consonants and vowels exchange with vowels. Likewise, phonological units, 

when involved in a speech error, tend to maintain their original site in the syllable 

(Boomer and Laver 1968; Nooteboom 1969; MacKay 1970b; Fromkin 1971; Garrett 

1980a; García-Albea et al. 1989). This has been known as the syllable position constraint.   

 

Another interesting phenomenon the model tries to diagnose is the similarity 

effect. This effect has been reported by Nooteboom (1969), Mackay (1970), Fromkin 

(1971). When an intended word is replaced by a competing word (as in substitution 

errors) or the intended and competing words are blended (as in blends), the two words 

tend to share similar sound features. This similarity has been believed to affect the 
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frequency of occurrence of errors. If a given unit is very similar to the target unit, it is 

more likely than not, that the given units will replace the target unit during activation. 

Dell tested the accuracy of this claim by an artificial simulation of the model (see Dell 

and Reich (1980) for a detailed description of the simulation) and he concluded that: 

 
 Just as editing involves spreading between super – and subordinate unites, 
similarity effects result from spreading between coordinate units – or units 
at the same level. […] The connection between similar units acts as 
pathways for spreading. The more direct the connection and the greater 
number of connections, the greater the tendency for activation to flow 
from one unit to another. […] As the competing unit ‘robs’ more and more 
activation, there is an increasingly greater chance that it will replace the 
intended unit, either wholly or partially.  

 

Consequently, the model seems to fulfill its second goal, which is to account for ‘first-

order data’. To account for the third category of data, ‘the second-order data’, Dell used 

the same computer simulation to test the speaking rate effect. It has been considered 

factual that when we speak fast we tend to make more errors. As a possible elucidation, 

Dell suggests that the spreading activation process is time related. The slower the 

speaking rate is, the larger the spreading and the less chance for errors to occur. 

Conversely, the faster the speaking rate is, the smaller the spreading and the more likely 

for the errors to occur. This entails that during the spreading activation an editing process 

takes place, which effect is reduced by the amount of time available to the spreading 

activation.  Results from the simulation have shown that the percentage of erroneous 

phonemes is significantly higher in fast speaking rate than in slow speaking rate. They 

have also shown that the percentage of nonsense errors is significantly higher in fast 

speaking rate than in slow speaking rate. This led Dell and Reich (1980) to reach the 
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conclusion that there is an interaction between lexical editing and speaking rate and that 

the lexical editor functions by “suppression of nonword outcomes rather than by 

facilitation of word outcomes.” (p. 283)     

 

 As a brief summary, we have reviewed in the foregoing sections two major 

models of language production, namely the modular model of language production 

(Garrett 1975), which represents The Modular Theory of Speech Processing and the 

spreading activation model (Dell 1986), which represents The Constraint Satisfaction 

Account. These two models aim at providing plausible explanations for the occurrence of 

the different types speech errors and, accordingly, offer a working model that reflects the 

language production processes in general. Garrett’s modular model posits three 

independent and serially ordered stages to be involved in sentence production processing, 

namely the functional (F) level the positional (P) level and the phonetic level. Each level 

is controlled by certain constraints; for instance the “grammatical category constraint” in 

the (F) level and the “syllable position constraint”, and the “phonetic similarity 

constraint” at the (P) level. Likewise each level generates speech errors specific to the 

type processing involved in that level. For instance, the (F) level, which representation is 

purely syntactic, is in charge of the underlying grammatical representation of the 

sentence. Errors generated at this level are between-phrase word exchange errors and 

they obey the grammatical category constraint. The (P) level, on the other hand, is the 

abstract phonological representation. Errors generated at this level are within phrase 

sound exchanges and they obey the “syllabic position constraint”. Finally, the phonetic 
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level is in charge of specifying the phonetic detail of both lexical and grammatical 

formatives. While the error production is level specific in the modular model, the 

bidirectionality and spreading activation make the production process layers less 

independent and more interactive, hence the production of speech errors in such a model 

is seen as an outcome of an up-and-down, left-to-right process. Although Garrett and his 

proponents’ (Levelt, Bock, etc) work “on speech production is called a modular model, 

Dell’s theory is also modular in the sense that it supposed the existence of hierarchical 

networks […]. However, [Dell’s model and] traditional spreading activation models 

allow for parallel processing at the various levels.” (Kormos 2006: 6).  On the other hand, 

modular models like Garrett’s do incorporate ‘concurrent’ processing at different levels, 

and they also  (Levelt and Bock explicitly) use spreading activation mechanisms within 

their component processing levels.   My last note regarding the two models is that they 

both relied on spontaneous speech errors and elicited speech error data. However, while 

Garrett relied more on the former, Dell went as far as using artificial simulation of speech 

errors. Regardless of the source of data and their respective interpretation of it, there is a 

good fit between the observational generalizations they made from speech errors 

behavior. In the following section, we will review the different techniques of speech error 

collection. 

 

 2.2 Eliciting Errors  

The tradition of speech error collection has started with the seminal publications 

by Meringer and Mayer (1895) and Meringer (1908). In their two-volume manuscript 
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they provided not only a sizeable corpus of speech errors (n = 8800) but also a 

classification and descriptive analysis of those errors. They have made a distinction 

between form-based and meaning-based errors, exchange errors, blends, perseverations, 

and anticipations. Many psycholinguistics have carried on the tradition by collecting 

naturally occurring speech errors. Some, following Meringer’s footsteps, opted for a pen-

and-paper technique by which they rely on what they (or their friends, family members 

and colleagues) hear at the moment and write it down on a piece of paper either instantly 

or at a later time. Others (Boom and Laver, 1968; Garnham et al., 1982) decided to take a 

more technical approach and use a tape-recorder to collect and save their data. One 

should note again that the collected speech errors are naturally occurring slips that were 

not manipulated or forced to happen. Very influential studies and cognitive models of 

language processing (like the ones reviewed in the forgoing sections of this chapter) have 

been designed based on this spontaneous data; just to name few, Cohen’s (1966) Dutch 

corpus (n = 900), Fromkin’s (1973) English corpus (n = 8000), Stemberger’s (1985) 

English corpus (n = 7200), Abd-El-Jawad and Abu-Salim’s (1987) Jordanian Arabic 

corpus (n = 911), Del Viso et al.’s (1987) Spanish corpus (n = 3612), Arnaud’s (1994) 

French corpus (n = 2400) and Garrett’s (1975) MIT-CU English corpus (n = 4200)10. 

Despite the heavy reliance on this type of data collection, some methodological and 

practical issues have been associated with it.  

 

                                                
10 See Poulisse (1999) for more details. 
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On the humorous side of the issue, collecting naturally occurring speech errors 

can be a fun task. It might make attending departmental meetings less mind-numbing and 

watching a family fight more amusing. Now on the more serious side, collecting naturally 

occurring speech errors has been proven to have reliability issues. One of the main causes 

is the (un)detectability of speech errors. Another closely related issue is accuracy. It has 

been demonstrated that while focusing on errors, the listener’s (or the error collector’s) 

attention to content might be sidetracked. Reporting the content of speech is one of the 

prominent steps in spontaneous speech errors collection since it will be used later in the 

proofreading and data classification process.  

 

In this same vein, Cutler (1982b) discusses four major confounding factors that 

may affect the reliability of spontaneous error collection. The first confound is what she 

calls “slips of the ear”. These are not speech errors but rather hearing errors that can be 

misreported as slips. The only way of differentiating the two is when the hearer admits to 

having made the slip11. The second confound is “shadowing and mispronunciation 

detection”. This is also related to the detectability of particular errors like errors involving 

a single sound (eg /t/ - /d/) and, more often than not, when this sound is near the end of 

the word. Researchers (Marslen-Wislon 1975; Marslen-Wilson and Welsh 1978) have 

found that single sound errors are often not detected when the error segment differs from 

the intended segment by only one feature. Lackner (1980, quoted by Cutler 1982b) has 

noticed that, at rapid presentation rates, phonemic errors are very often overlooked. 

                                                
11 For more research on hearing slips see Garnes and Bonds (1975, 1980) and Browman (1980) 
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Cohen (1980) also noticed a significant rate of misdetection of preservation errors 

(compared to the smaller rate of misdetection of anticipation errors). He also reported that 

errors involving consonants are restored more often than errors involving vowels and the 

same was noticed in errors involving unstressed syllables (compared to the ones 

involving stressed syllables). The third confound Cultler introduces is “perceptual 

confusions”.   One of the intricacies associated with spontaneous error collection is that 

error identification is affected by dialect. What is completely accurate to the speaker may 

sound like a speech error to the listener if these two speak different dialects. Stemberger 

(1982) reports such an incidence he came across while collecting his speech error data for 

his doctoral research. He noted four errors from his own mother without realizing that 

they were dialectal variants. The fourth and final confound Cutler proposes is “relative 

salience of beginnings and ends of words”. It has been found that when a change or a 

distortion is made at the beginning of the word, it is more likely to be detected more often 

than errors that are in later parts of the word, mainly middle position ones. This may 

explain the higher number of initial position sound errors reported in studies based on 

naturally occurring slips. Cutler (1982b: 574) calls attention to the possibility that “this 

finding may be an artefact of a hearing error pattern determined by differing 

psychological salience of parts of words, and […], therefore, it must be accounted a 

finding on which it would be hazardous to base important theoretical claims without 

taking the potentially confounding factor into statistical account.” 12 

                                                
12 MacKay (1980) also examines three possible directions in the enhancement of speech error 
collection; “observational refinement (ways of improving how speech errors are collected and 
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As a reaction to the abovementioned limitations associated with naturally 

occurring data collection, a spur in using experimental techniques to elicit speech errors 

has been witnessed namely, tongue-twister tasks (Dell and Repka 1992), word reordering 

tasks and cued recall tasks (Baars 1980), morphological transformation tasks (MacKay 

1976). Also see Baars (1992b) for an in extenso discussion. The most widely used 

technique, however, is the Spoonerism of the Laboratory-Induced Predisposition (SLIP) 

procedure developed by Motley and MacKay (1975)13. It is a phonological priming 

technique designed to elicit Spoonerisms (sound exchange errors). In this type 

experiment, subjects are shown a set of word pairs with the same onset sounds (one 

experimental word pair preceded by three bias pairs) on a computer screen. After they 

hear a beep the subjects are requested to utter the last pair they saw (supposedly the 

experimental pair). The bias pairs are expected to phonologically interfere and thus result 

in a slip. A large number of fillers are also included and occasionally buzzed in order to 

distract the subjects from the experimental sets (1 experimental pair + 3 bias pairs). This 

technique, however, has been criticized for being highly artificial and for targeting only 

certain types of speech errors namely anticipation and sound exchanges (Meyer 1992). 

While the former statement seems to be sustainable, the latter is refutable.  One should 

consider the fact that the SLIP procedure targets and focuses on a particular type of 

                                                                                                                                            
analyzed), experimentation (ways of testing hypotheses concerning the nature of speech errors), 
and theoretical integration (ways of improving and extending our theories).” (p. 319)  
13 See also Motley and Baars, 1979 and Motley, 1980. 
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speech error as a virtue rather than a shortcoming. Not only could we test specific 

hypotheses but we could also maneuver the relevant factors.  

 

Another experimental technique that showcases the advantage of this specificity is 

the one designed by Ferreira and Humphreys (2001). This technique is called the “Error 

Elicitation Paradigm” and it is quite similar to the SLIP procedure in that it is based on 

the same logic of “eliciting errors by inducing, then violating, a task set” (Wardlow et al. 

2007: 223). This paradigm was designed, however, to induce stem exchange errors. The 

task runs as follows: subjects hear pairs of words (a noun and a verb) and insert them into 

specific syntactic frames of the type [___ed the___], where the first slot is for a V and the 

second is for a N. Then, subjects are instructed to either insert the auditory stimuli in the 

syntactic frame while keeping the same order of words following the instruction REPEAT 

or insert the auditory stimuli in the syntactic frame but changing the order of words 

following the instruction SWAP. These are visually presented instructions. A bias is 

created by outnumbering the SWAP trials (about 65 % of the trials are SWAPs). Because 

the subjects will be swapping more often than repeating once they get instructed to repeat 

they would incorrectly insert the word pair in the opposite designated slots and, therefore, 

produce the error (a stem exchange in this case). One must also note the very rapid speed 

of the trials display. Each trial begins with a display of a fixation point. 250-ms after the 

onset of the fixation point, the auditory stimulus (word pair: V-N) is presented in an 

immediate succession, with a 250-ms silence gap between the two words. At the offset of 

the second word, the fixation point is replaced by the visual instruction REPEAT or 
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SWAP. The instruction remains on the screen for 1000-ms. A 750-ms intertrial interval is 

implemented14.  This “rapid-fire” property along with the fact that it induces a task set 

makes this paradigm an effective one.  It provides scope for collecting two different sorts 

of information:  

First, one can investigate what factors influence speakers propensities to 
make a stem exchange. These factors presumably reflect pressures on the 
production system to order linguistic materials appropriately, according to 
syntactic constraints. All studying factors relevant to exchange errors is a 
useful way to investigate the factors that influence these ordering 
mechanisms in general. Second, one can investigatewhat factors cause 
stem exchanges to elicit a syntactic category shift. These factors 
presumably reflect processes responsible for maintaining syntactic well-
formedness during production. (Wardlow 2007: 224)  
 

The techniques widely vary but, unfortunately, none of them are pristine. There is, 

indeed, a hitch with these error induction techniques. Some of them rely on intense use of 

memory load, especially those designed for lexical retrieval studies, which opt for a 

repeated use of the same picture or word stimuli and others depend on instantaneous 

recall of stimulus strings. However, this limitation is counterbalanced by the fact that 

these “experimental situations provide special circumstances that may potentiate 

connections among variables that are not strongly linked in normal processing [and that 

has the advantage to] introduce various structural and meaning variables into the setting 

to find out whether they have an impact on the production task we measure” Garrett 

                                                
14 Ferreira and Humphreys used the same error elicitation paradigm in 4 experiments. In the first 
experiment the instructions were REPEAT or REVERSE. A voice key was used to detect the 
subject’s response followed by a 2000-ms intertribal interval. In experiments 2-4, they changed 
the instruction REVERSE by SWAP in order to avoid confusion. The voice key was deleted and 
the intertribal interval was reduced to 750-ms in order to increase the speed of the trials and 
therefore the level of stress on the subject.  
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(2007: 402). This is, obviously, a welcomed level of flexibility and control that naturally 

occurring data does not offer us.  

 

In his (1992) article, Stemberger looked at all similar questions that had been 

addressed then in the literature based on either naturalistic or experimental data. He 

summarized the findings in a series of three tables, which are compacted below (see table 

2.1). If we compare the rate of points of agreement between the naturalistic and 

experimental studies to those where the results diverged, we can conclude that naturally 

occurring speech errors are no less informative indeed. However, one should, for the very 

reasons mentioned above, deal with the naturalistic data with a significant degree of 

caution. Viewed in this way, one could use naturally occurring errors in parallel with the 

experimentally induced ones. 
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Table 2.1: Points of Agreement and Disagreement between Naturalistic and Experimental 
Studies of Speech Errors: Phonological (1-13, 18-22), Morphological (14-16, 23), and Lexical-
Syntactic (17) Errors. Adapted from Stemberger, 1992. 

Topic Result 
 Naturalistic Error Based                      Experimental Error Based 
1. Lexical bias 
2. Shared features 
3. Error rate of features 
 
4. Shared context in word 
5. Size of error 
6. Stress  
7. Lexical frequency 
8. Ambiguous segments 
 
9. Consonant clusters 
10. Noncontextual errors 
 
11. Morphological 

accommodation 
12. Phonological 

markedness 
13. Redundant features 
 
14. No-marking errors 

 
15. Lexical frequency 
 
16. Derivational 

“regularization” 
17. Lexical and syntactic 

errors 

Increased error rate if a real word results. 
Increased error rate. 
Differs for different features; more involving place than 
voicing, more involving voicing than nasality. 
Increases error rate. 
More involving whole segments than features. 
More errors on stressed syllables.  
Fewer phonological errors on high-frequency words. 
Interact with both segments that they are ambiguous 
with. 
Various points of agreement. 
Less common than contextual errors; statistical 
differences from contextual. 
Present. 
 
No effect. 
 
Affect similarity of two segments, and hence the error 
rate 
Increased if inflection similar to the end of the base-
word. 
Lower rate of no-marking errors are more common than 
partial-regularization and wrong-ablaut errors. 
Present. 
 
Qualitatively similar errors occur. 

 
18. Proportion of errors that 

are exchanges 
19. Magnitude of lexical 

bias 
20. Phoneme frequency 
 
21. Addition vs substitution 

with two singleton 
targets 

22. Position of consonant 
 
 
23. No-marking vs full-

regularization errors 

    Small                                                       Large     
 
    Small                                                       Large  
 

     No effect                                            Fewer errors on high  
                                                                  Frequency phonemes.   
 More addition than                            Same rate on both types  
 substitution errors.                                       of errors. 
  

  More errors on syllable                           Same error rate  
initial than on syllable                          (some experiments)       
final consonants.  
Same rate on both types                     More full regularization 
of errors.                                                 than no-marking errors  
                                                              (some experiments) 
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Having considered the many threads of evidence available to him, Stemberger (1992: 

211) concluded, “the experimental data show that the naturalistic data are replicable and 

rule out perceptual bias as the sole factor leading to a given result. The naturalistic data 

show that the experimental data are ecologically valid, that the results are not due to task-

specific strategies, and that the experimental error-induction techniques constitute a 

reasonable facsimile of normal language processing.” To be in accordance with 

Stemberger and Garrett, maintaining the collection of naturalistic data and using it as a 

backdrop against which we may compare and weigh behaviors of the experimentally 

induced errors should be encouraged. Such an approach would have the advantage of 

bolstering conclusions. 

The following quote from Garrett (2007) properly concludes this section. 

 
Comparison of natural and experimental error data becomes salient and 
potentially very revealing. That perspective suggests, if one needed an 
argument, that we should continue to think of ways to extend and enhance 
natural error data collection. The end of error corpus based study is 
perhaps not at hand. If we had higher quality data from spontaneously 
occurring speech errors, we could be in a stronger position to compare it 
with the outcomes of experimental inductions. (p. 403) 
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CHAPTER 3: 

TUNISIAN ARABIC AND THE CONCATENATIVE Vs 

NONCATENATIVE 

MORPHOLOGYCAL SYSTEMS 

 

 

 

 

3.1 Introduction to Tunisian Arabic 

 Tunisian Arabic (TA) is a dialect of the Arabic language spoken in Tunisia, North 

Africa. It is often referred to as dariƷa, ʕammija, or Tunsi. Approximately 11 million 

people speak one or two15 of the many regional varieties of Tunisian Arabic. In fact, 

despite the country’s relatively very small area size (63,170 sq mi), Tunisian Arabic 

exhibits a wide range of regional varieties (Gibson 1998, Talmoudi 1980). These 

                                                
*My language is a vast sea 
Filled with waves of poetry 
Oh Captain sail 
He who relishes drifting in the waves (Translation is mine) 
 
15 Most Tunisians who migrate to the capital Tunis end up speaking the capital variety – which 
has to be differentiated from the “baldi” variety spoken by Tunisians of Turkish decent or by 
Tunisian Jews – in addition to their native variety.  
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varieties16 are classified geographically; the Tunis dialect spoken in the capital, the Sahel 

dialect spoken in some of the coastal cities namely Sousse, Monastir, Mehdiyya, etc., the 

Sfax dialect spoken in Sfax, the Northwestern dialect spoken in Beja, Jendouba, Le Kef, 

etc., the Southeastern dialect spoken in Tataouine, Mednine, Gabes, etc., and the 

Southwestern dialect spoken in Gafsa, Sidi Bou Zid, etc.17  

 

Historical events have rendered the linguistic situation in Tunisia rather complex. 

As a matter of fact, Lawson and Sachdev (1997) describe the linguistic situation in 

Tunisia as “poly-glossic” where multiple languages and language varieties coexist. These 

are:  

Classical Arabic (CA) or literary Arabic (LA) as some sort of 'sacred' 
fiction that stands for the religious, cultural and literary heritage; MSA 
as the language of education, the media, and official dealings; TA as 
the spoken medium, but showing regional varieties; educated Arabic 
(EA) as a hybrid variety taking both from all the other varieties and 
from French and Italian; Berber, a minority language spoken in the 
southern part of Tunisia, and still heard in the capital; and French, 
which is at least partly the language of education at all the educational 
levels, though official claims to the contrary may be heard.18 (Maalej, 
1999: 2) 

 

Another salient characteristic of TA is that its linguistic properties (morphology, syntax, 

phonology, and lexicon) are different from that of MSA. Besides the fact that its pronoun 

                                                
16 To make the picture even more complex, some of the varieties are not mutually intelligible, at 
least lexically. This detail has been meticulously taken into consideration while designing the 
experiments for this research. All of the experimental items are intelligible across the varieties of 
TA.   
17 Another classification of the TA varieties is Sedentary (urban) versus Bedouin (rural), in which 
the former is spoken in the coastal cities and the latter in the western and southern cities. 
18 For more information on Tunisian dialectology see Bahloul (1994), Gibson (1998), Jammoussi 
(1988), Maamouri (1983), Marçais (1950), Singer (1984), and Tamoudi (1980). 
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system is condensed to seven personal pronouns – undifferentiated for dual, gender and 

case (as opposed to the 13 pronouns in MSA), TA is an SVO-dominated variety with a 

more reduced morphological system (Maamouri, 1983).  Along the same line of thoughts, 

Maalej (1999: 4) states that, in TA, both the noun inflection as well as verb endings 

consist of implosion “making the three case distinctions morphologically 

undistinguished.”  

 

An additional line of evidence that supports the claim that TA is to a certain 

extent structurally different from MSA is the derivation of passive. It has been argued 

that the paradigm of passive verb derivation is different in MSA and TA (Saada, 1967). 

In MSA, the vocalic pattern u-i-a is used through an infixation process to derive the 

passive as in (3.1a) whereas, in TA, the morpheme t- is prefixed resulting in the passive 

form in (3.1b).19  

 

3.1  Active  Passive 
  

a. šaraba  šuriba  (to drink, MSA) 
 b. šrab  ti-šrab  (to drink, TA) 

 

Versteegh (1997) acknowledged this disparity as an end result of a restructuring process 

in sequences of the type CvCC into CCvC, a phenomenon widely observed in most of the 

Maghreb Arabic dialects (reported in Khalfaoui, 2009). 

 

                                                
19 For a comprehensive descriptive study of the passive in MSA and TA see Maalej (1999). 
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 One final remark that should be brought forth is that TA is a rich linguistic 

resource that is yet to be explored. Given its similarity to other dialects of Arabic like 

Algerian and Libyan Arabic as well as other Semitic languages like Maltese, more 

theoretical generalization can be reached. On the other hand, its divergence from MSA 

and other Arabic dialects should shed light on some yet undiscovered properties of Afro-

Asiatic / Semitic languages. Unfortunately, most research on TA is not only out-dated but 

also predominated by the sociolinguistic arena (Baccouche 1972, Baccouche et al. 1969, 

Garmadi 1983, Gibson 1998, Jabeur 1987, Jammoussi 1988, Lawson & Sachdev 1995 - 

2000, Maamouri 1983, Talmudi 1980, and Walters 1989 - 1991 -1993 - 1996). Very little 

research has been done on the syntax, phonology, morphology, semantics, etc. of TA 

(Hamrouni 2004, Khalfaoui 2007 - 2009, Mion 2004, Saada 1967 - 1984, Singer 1984).   

It seems self-evident that a little more attention to the structural properties of TA is likely 

to open a vast new understanding of TA in particular and Semitic languages in general. 

 

3.2       Concatenative vs. nonconcatenative morphology 

In concatenative languages like English, French, Italian, etc. word formation is 

identified as a process of affixation, incorporation and compounding. In this form of 

morphology, “morphemes […] are recovered by a left-to-right parse of words in search of 

recurrent partial strings” (Mifsud, 1995: 33). The upshot of such a process would be a 

change in either word category, tense, aspect, person, gender and / or number agreement 

of the continuous stem base. So to derive a noun agent from a verb in English would be 

as simple as affixing the bound morpheme –er to the stem base of the verb. For example 



 

 

71 

“play” (V) – “play-er” (N). Likewise, to mark the present verb tense, in English, the tense 

marker –s would be suffixed to the stem base. For example, “to manage” – “manage-s”. 

 

In nonconcatenative morphology, on the other hand, things are far from being this 

simple and straightforward. Like its counterpart, the basic meaning of the word resides in 

the root base. It also uses inflectional affixes during word derivation. However, during 

this affixation process the internal structure of morphemes is altered. This is made 

possible thanks to the idiosyncratic morphological structure of the language. In fact, 

morphemes are infused within the discontinuous consonantal root base following a 

predetermined pattern. Derivation, therefore, is “achieved through a variety of purely 

morphological alternations (of patterns) internal to the stem, often referred to by 

Semitists as ‘broken forms’. […] To isolate morphemes one has to ‘tease out’ the root 

base from the particular pattern with which it is inextricably fused, since neither of them 

can really occur alone.” (Mifsud, 1995:33). Some of the morphological processes falling 

under the nonconcatenative morphology are reduplication (common in onomatopeic 

expressions), internal modification, conversion, and back derivation (for example verbs 

derived from acronyms). Below is a table, inspired from Mifsud (1995) in which a 

comparison of the two morphological types is presented. 
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Table 3.1: Comparison of Concatenative and nonconcatenative morphology 

Morphological 
type 

Base lexeme Derivation Inflection 

Concatenative 
(English) 

Continuous stem 
base 

“play” 

Verbal prefix 
 

“replay” 

Inflectional suffix 
 

“played” 
 

Nonconcatenative 
(MSA) 

Discontinuous 
root base 
<k s r> 

(to break) 

Verbal forms 
Form II [CvCCvCv] 

“kassara” 
(to smash - causative) 
Form V [CvCvCCvCv] 

“takassara” 
(to break - reflexive) 

Inflectional affixes 
kassara-t 

(3-sg/fem) 
takassar-u 

(3-pl/masc) 

 

Now that we briefly sketched out the difference between concatenative and 

nonconcatenative morphology, I shall, in the remainder of this chapter, only be concerned 

with the properties of the Semitic nonconcatenative morphology since it is one of the 

focal points in this dissertation. That is, I will review the two main basic assumptions put 

forward in the literature. The first assumption safely supports a traditional root-based 

approach whereas the second assumption deviates from this established school of thought 

and proposes a stem-based analysis of the underlying morphological structure of Semitic 

languages.  

 

3.2.1 Theoretical models of nonconcatenative morphology 

3.2.1.1 Root-based approach 

As a reaction to the nonlinear, nonconcatinative nature of Semitic word structure, 

the root-based approach emerged. This approach stipulates that Semitic words consist of 

two abstract morphemes: the consonantal root and the template. The consonantal root is 



 

 

73 

typically defined as a set of non-syllabic segments (this can be 2 for bilateral roots, 3 for 

trileterals and/or 4 for quadrilaterals). According to McCarthy (1979) a consonantal root 

is a morpheme in the structuralist sense – a minimal sign – that happens to be linearly 

discontinuous, whereas the template is defined as a set of abstract prosodic structures. 

This section reviews some of the literature adopting the different aspects of the root-

based approach.  

 

Prunet et al. (2000) are some of the proponents of a root-based approach. They 

assume that Arabic roots are accessed as independent morphological units. Following 

McCarthy (1979, 1981), they claim that consonantal roots are abstract as they surface 

discontinuously separated by vowels carrying morphological information. In a 

psycholinguistic study on speech errors, they provide two types of evidence in support of 

their claim: external evidence for the root and external evidence for the template. The 

external evidence for the abstract existence of the root has been developed based on an 

analysis of metathesis errors produced by an aphasic Arabic/French bilingual speaker 

named ZT. Analytical data shows that ZT errors can be explained in terms of the 

difficulty he is facing accessing the phonological form of a word from an unimpaired 

semantic system20. Indeed, ZT errors consistently exhibit consonant only metathesis 

where the linear order of consonants is modified. In other words, neither the vocalic 

melody nor the affixal consonants of the word are affected. Examples of ZT’s consonant 

metathesis are presented in (3.2): (Prunet et al. 2000, p. 613-614) 

                                                
20 Unimpaired semantic systems are the result of deep dyslexia.  
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 3.2 Target   Output   
 
  fašil   šafil  
  baħŗ   ħbr 
  mi-nţaq-a  m-ţnq-t 
  ma-ŗkaz  m-krz 
 

On the basis of the above stated findings, Prunet et al. (2000, p. 619) conclude “ZT’s 

errors single out Arabic consonants because they form a unit in his mental lexicon. That 

unit is not phonetic/phonological, since he leaves affixal consonants in place.” 

 

The second piece of evidence that Prunet et al. present accounts for the existence 

of templates. Prunet et al. use template misselection errors produced by an agrammatic 

aphasic patient called Dudu21. Unlike ZT, Dudu does not produce consonant metathesis 

errors. His errors involve “either patterns that are well formed for a given verb but are 

inappropriate syntactically, or patterns that are nonoccuring for that verb. Examples of 

such errors are presented in (3.3): (Prunet et al., 2000: 628) 

 

3.3 Output  Pattern   Target  Pattern 
 

livto  1 (nonoccuring) lәvate  3  
(to pronounce) 
 
yišavru  2 (occurring)  yišbәru  2          
(they will break) 

 

                                                
21 Dudu is an Israeli who suffers from traumatic brain damage. He was first introduced by Barkai 
(1980). 
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As we can see here, the consonantal root remains intact whereas the template is altered. 

Prunet et al. note that template misselection errors entail the existence of a problem with 

the selection of verb entries.  

 

Prunet et al. further assume that there is an obvious difference between consonant 

metathesis errors and template misselection errors. While the former involves 

phonological operations22, the latter involves a morphological one. They also conclude 

that the existence of such different types of errors is, indeed, a sound support to 

McCarthy’s Autosegmental Hypothesis. Recall that the autosegmental representation of 

Semitic words consists of three main levels: 1- the root, 2- the template, 3- the vocalic 

morpheme. These levels can be detected through the types of errors discussed above. 

Consonant metathesis errors are realized at the root level only whereas template 

misselection errors are realized at the template level only or template and vocalic 

morpheme levels.  This further entails that autosegmental representation levels are not 

evenly distributed. Prunet et al. propose that levels (1) and (2) can constitute a 

‘subconstituent’. In this sense, the relationship between the template and vocalic 

morpheme is much closer than the relationship between either of them and the root.  

 

So far, we have seen a root-based approach that justifies the existence of 

consonantal roots and a prosodic template as two distinct morphemes. The following 

section reviews the literature on alternative approaches that have been developed as an 

                                                
22 Prunet et al. assert that ZT’s metathesis errors « arise during the phonological planning stage » 
(p.643). 
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opposition to the decomposition that the root-based approach imposes on the Semitic 

morphology. 

 

3.2.1.2  Stem-based approach 

The stem-based approach to Semitic nonconcatinative morphology is the second 

major part of this controversy. While the view of the consonantal root as an independent 

morphological unit is widely held, the proponents of the stem-based approach tend to 

downplay the special status that was awarded to the root morpheme. Ratcliff (2003) 

claims that even though the consonantal root could be part of the derivation, it can never 

be part of the underlying representation of the work. Derivations are more asserted for if 

explained in terms of moraic affixation and prosodic circumscription mapping. Heath 

(2003) asserts that the underived stem, rather than consonantal roots, is the base of the 

derivational process that undergoes ablaut and/or affixation in order to produce the 

derived stem. Benmamoun (1999-2003) provides support to the stem-based approach by 

resolving two problems the root-based approach is failing. These problems are (1) the 

grammatical status of the vocalic melody, and (2) the problem of transfer. Ussishkin 

(1999, 2000, 2005, 2006), on the other hand, asserts that only a stem-based approach can 

account for “mysterious phonological regularities” in Modern Hebrew denominal verb 

formation. Likewise, Bat-El (1994, 2003, 2004) maintains that the consonantal root 

cannot account for certain distinctive characters of Semitic morphology and that what 

differentiates Semitic from non-Semitic morphology is the degree and combination of 

some phonological properties (like, cooccurrence restrictions, apophony, and prosodic 
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enforcement) not the properties themselves. The remainder of this section sketches out 

some arguments as were presented in the above stated literature.   

 

(+) Stem  (+) template: 

In a study on broken plurals in Arabic, Ratcliffe (2003) asserts that Semitic 

morphology shares the same universal properties as non-Semitic morphology. Ratcliffe’s 

hypothesis was formed as a reaction to McCarthy and Prince’s (1990a, 1990b, 1995) 

Prosodic Morphology Hypothesis (PMH)23. He claims that the idiosyncratic characteristic 

of the nonconcatinative morphology “is only apparent” (p.213) and it is made noticeable 

as a result of the limitations of McCarthy and Prince’s PHM24.  

One of the motives to Ratcliffe’s rejection of certain components of the PMH is 

that it constructs a unified approach to morphology at the expense of phonology by 

                                                
23 Ratcliffe (2003, p. 215) defines PMH in terms of the following key components: 

1- “Morphologically defined templates necessarily correlate with units of prosody higher 
than the syllable; 

2- Anomalies in the derivational patterns of […] ‘very short’ and ‘very long’ words is a 
function of independent constraints on minimality and maximality imposed on underived 
words; 

3- The definition and representation of morphological templates in terms of syllables; SF 
but you said in one that templates are defined in terms of constitutents higher than 
syllables. 

4- The principle of Prosodic Circumscription is motivated on the basis of infixation 
phenomena from a variety of languages; 

5- Affixation of empty timing material, moraic affixation, is […] motivated on the basis of 
reduplication phenomena from a number of languages.”  

While, the first two hypotheses are completely rejected by Ratcliffe, the last three are accepted. 
 
24 One of the significant outcomes of the PMH, as noted in Ratcliffe (2003, p. 212), is that it 
shows that the same patterns that were believed to discern the Semitic nonconcatinative 
morphology are indeed found in other non-Semitic languages like (Tashlhyt Berber, Sierra 
Miwok, Choctaw…). However, Ratcliffe notes that the application of the PMH on these 
languages requires some alternations of the theory, which, again, kept Semitic morphology as 
idiosyncratic.   
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including additional, unmotivated and rather idiosyncratic properties to phonology.  In 

other words, in order to account for the presence of the nonconcatinative properties in 

other non-Semitic languages as well as forcing the root based approach on such 

languages; the PMH adds more phonological rules. Not only this assumption is 

uneconomical, it also generates some empirical problems.  The first problem is related to 

words of the form CVCCun (for underived nouns) and words of the form yaCCVC (verb 

forms). 

Let’s consider the following set of examples: 

3.4  Underived nouns   Verbs 
 

mušT-un ‘brush’   ya-drus-u ‘study’ 
qidr-un  ‘bucket’  ya-gris-u ‘plant’ 
darb-un ‘path’   ya-lсab-u ‘play’ 
 

The reader may note, none of the underived nouns or the verbs share the same vocalic 

quality. If we would apply the root-based approach, we would have treated the 

consonantal roots and the vocalic string as separate morphemes. Thus, we would be 

confronted with the task of drawing all possible realizations and combinations of roots 

and vocalic strings. This is because there is no predictability in the derivation of words 

like in (3.4). Ratcliffe (2003) suggests that it would be more economical if we listed all 

words by specifying their vowel quality. 

 

 The second problem is related to plural forms and is introduced by Ratcliffe 

(2003, p. 219) as follows. “A root-based analysis obscures regularities which are only 
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statable in terms of relationships between fully formed words”. Consider the following 

plural forms in Modern Standard Arabic: (ibid., p. 219) 

 

3.5 Singular  Plural   Pattern Gloss 
 
 kalb-un  kilaab-un  CiCaaC ‘dog’ 
 daftar-un  dafaatir-u  CaCaaC ‘notebook’ 
 dִamiir-un  dִamaa?ir-u  CaCaa?iC ‘pronoun’ 
 xaatam-un  xawaatim-u  CawaaCic ‘seal’ 
 şunduuq-un  şanaadiiq-u  CaCaaCiiC ‘box’ 
 miftaah-un  mafaatiih-u  maCaaCiiC ‘key’ 
 

These plural forms are known in Arabic as broken plurals. Looking closely at the 

different plural forms we notice that there is certain regularity among them. All the 

plurals include a long vowel /aa/ in the second syllable regardless of the singular form. In 

a root-based approach, we will end up listing all the possible plural patterns and then 

combine them with the consonantal roots. We will, thus, ignore the regularity noted 

above. This is, again, a limited and uneconomical process of plural form derivation.  

 

Recall that Ratcliffe (2003) does not reject all of the components of the MPH (see 

footnote 4). One of the components he regards forceful is the Principle of Prosodic 

Circumscription (McCarthy and Prince (first applied to nouns in) 1990a, 1990b, 

(extended to verbs) in 1993). This principle accounts for plural form derivations by 

isolating a syllabic trochee from the singular base and mapping it into an iambic 

template. In other terms, in order to derive the plural ‘kilaab-un’ from the singular ‘kalb-

un’, we should first isolate the base ‘kal’, map it into a “partially-specified plural 
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template <CaCaa>, [and finally attach the residue] with material outside the base carried 

over in the derived forms” (Ratcliffe 2003, p. 220).25   

 

As an alternative to the PPC analysis of broken plurals, Ratcliffe proposes the 

possibility of an analysis based on infixation. Indeed, it seems that both an affixation 

process and a mapping process (as advanced by PPC) generate the same derivation. To 

state it more clearly, if we want to derive the plural ‘kilaab-un’ from the singular ‘kalb-

un’ using an affixation process all we have to do is suffix a bimoraic sequence /vv/ to the 

circumscribed base /Cvx/, resulting in <CvCvv>. According to Ratcliffe, this analysis can 

be extended to verbs, thus, unifying nominal and verbal morphology in Arabic with only 

one difference “nouns are predominately suffixing, verbs predominately prefixing” (p. 

236). This suggests that the assumptions that Arabic morphology is only a left-to-right 

process or only an edge-in process do not hold true anymore and therefore we shall go 

beyond this restricting assessment.     

 

 In short, what Ratcliff has been suggesting is that the smallest unit in the Arabic 

lexicon is the word and those regularities that we capture in the lexicon can be better 

accounted for in terms of combinations of morphemes rather then a root-to-template 

mapping. A shape invariant Templatic account has been proven to be uneconomical and 

                                                
25 As much as the PPC sounds appealing, Ratcliff (2003, p. 221) argues that it still has a 
limitation. He assumes that a bidimensional prosodic structure containing a vertical and a 
horizontal segmentation of the phonological base is more convincing than a unidimensional 
(linear) prosodic structure.   
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overspecifying. A stem-based, approach on the hand, is not only economical it also 

accounts for the similarities between verbal and nominal morphology.  

 

A different set of arguments in favor of the stem-based approach have been 

developed by Heath (2003).  He uses Arabic derivational ablaut and affixation as 

empirical evidence for his claim. As we have already seen in this section, Semitic 

morphology is no longer identified in terms of consonantal roots but in terms of 

underived word morphemes or stems (e.g. the singular of simple nouns and imperfective 

of simple verbs). Like in other non-Semitic languages, Semitic stems have an internal 

phonological structure consisting of “a full linear spelling of consonants and vowels” 

(Heath, 2003: 116). These stems would be the bases for a morphological derivation 

including an ablaut and/or affixation process. Heath defines ablaut as follows. “Ablaut is 

used here to mean any derivational operation on an input stem to derive an output stem, 

excluding cases involving mere prefixation or suffixation” (p. 115). 

 

Recall the derived plural form of the words ‘kalb’, ‘dִamiir’ and ‘şunduuq’ from 

example (3.5) repeated in (3.6).  

 

3.6  Singular  Plural  Pattern Gloss 
 
 a. kalb-un  kilaab-un CiCaaC ‘dog’ 
 b. dִamiir-un  dִamaa?ir-u CaCaa?iC ‘pronoun’ 
 c. şunduuq-un  şanaadiiq-u CaCaaCiiC ‘box’ 
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Obviously, the input singular nouns (stems) differ. Some are trilateral 3.6(a) and others 

are quadrilateral 3.6(b&c). Likewise, their respective output plural nouns (derived nouns) 

are different.  Heath (2003, p. 117) concludes that the length of the input vowel 

constrains the selection of the ablaut template. Quadrilaterals, for example, require a 

template of the form CaCaaC- as in 3.6(b&c). Notice, however, that the template tail is 

different in 3.6(b) from the one in 3.6(c). Heath assumes that the CaCaaC- segment of the 

quadrilateral ablaut/plural template is rigid whereas the tail remains flexile but depends 

on the stem’s canonical shape. This process shows to be more economical than a 

derivation process based on a root-to-template mapping. In fact, during the latter, first, a 

singular form has to be derived from the root and, then, the plural form is derived, thus, 

resulting in a superfluous step in the derivation. The same analysis could be extended to 

nominal diminutives of the form CuCayC-. Consider the following examples in (3.7). 

 

3.7  Noun   Diminutive   
 
 a. kalb   kulayb-  ‘small dog’ 
 b. xaatam   xuwayt-am  ‘small ring’ 
 c. daftar   dufayt-ar  ‘small notebook’ 

Notice that the ablaut templates in examples in (3.7) share the same rigid CuCayC- 

portion, whereas the tail remains flexible. Notice also the insertion of the nonlexical filler 

/w/ in 3.7(b). According to Heath (2003, p.118), “input consonants are given preferences 

over input long vowels in mapping, but if necessary any vacant output C positions are 

filled by VV-to-C mappings, by spreading input consonants to two or three output C 

positions […], or by inserting nonlexical fillers (w, y, or glottal stop).” Again, a 
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decomposition of the consonantal root would not be helpful in accounting for this type of 

ablaut derivation. 

 

 So far, we have seen different arguments and empirical evidence in favor of a 

stem-based approach that does not deny the role of the template in the derivation. The 

subsequent section reviews the literature on a related but slightly different approach, 

which favors the stem as the base of the derivation but denies the role of the template. 

 

(+) Stem  (-) template 

 This account assumes that a String Compositional Model (SCM) cannot account 

for the morphological derivation of words in Semitic languages. According to the SCM, 

lexical relations are established via a string of compositional mapping. In this model the 

word/lexeme is the input that undergoes a number of morphological operations (like 

affixation, ablaut (vowel modification), truncation (deletion), etc.), which, then, results in 

an output word that has a new category label, and new sets of features. The root-to-

template account’s rejection of the SCM is built upon the following stipulations:   

 

a- Not all types of lexical relations can be captured in Arabic using the SCM. 

b- The various verbal forms in Arabic are realized by templates rather than by 

specialized morphemes. 

c- The root is the anchor of the relations between the templates. 

d- The derivation should proceed as follows:  
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Consonantal root  <-->  INPUT 
 | 
    Template   <-->  COMPUTATION: 

|      left/right melody  
|     attachment 

        Word   <-->  OUTPUT 
 

Benmamoun (2003) states two major instances where the root-to-template account fails: 

(1) the grammatical status of the vocalic melody, and (2) the problem of transfer. 

 

Let us look at these problems one by one. It has been assumed by the root-to-

template account that both the consonantal root and the vocalic melody carry semantic 

and grammatical (temporal, aspectual) information, respectively. Benmamoun (2003) 

provides examples where such assumption fails to be attested. First, passives and actives 

have different vocalic melodies as shown in the example (verb: to drink) below: 

 

(3.8) šarib-     active perfective 
 šurib-    passive perfective 

ya-šrab     active imperfective 
 yu-šrab   passive imperfective 
 

Noticeably, there is no unified vocalic melody among passives or actives, perfective or 

imperfective. The question here is could we derive these verbs and how many vocalic 

melodies do we need to convey all the possible aspectual and temporal content? One 

possibility would be to derive the passives from the actives. Of course this would 

contradict the root-to-template approach to word derivation in Arabic. If this is true, then 

we need different passive templates for every active template. Recall that Arabic has 10 
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different verb forms with form number 1 being the default. In form 1, we have three types 

of vocalic melodies for the active perfective and imperfective [a-a; a-i; a-u] as shown 

below (Benmamoun 2003, p. 104). 

 

 3.9 Perfective   Imperfective 
 
    Katab    ya-ktub (to write) 
  Šarib    ya-šrub  (to drink) 
  Kaθur    ya-kθur (be numerous) 
 

Benmamoun states that “while there isn’t a single melody for active perfective and 

imperfective verbs, there are predictable alternations between specific classes of verbs 

within these paradigms. These alternations can only be accounted for if the mapping from 

one form to another […] takes into account the whole words and not just the consonantal 

melody as the pure root-to-template account” (p. 104). The same conclusion could be 

applied to nominals in Arabic. Actually, the number feature of the singular N is not 

marked by any morpheme in Arabic. “Singulars vary in the most unpredictable way”. 

One can assume, therefore, that the vocalic melody does not carry any semantic 

information.    

 The second major problem that the root-to-template approach fails to resolve is 

that of transfer. According to McCarthy and Prince (1990), “apart from the root other 

types of lexical relatedness do not have to involve shared phonological and 

morphological properties”.  One can assume therefore that singular nouns would have a 

short vowel (kalb) and plural nouns would have a long vowel (kilaab) or vice-versa. This 

might be true for some nouns but not others (qindiil – qanadiil). These anomalies, 
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however, do not rule out the generalization that singulars and plurals pattern together as 

far as vowel length is concerned.  Besides, nouns that include derivational morphemes 

preserve these morphemes across the derivation process (ma-ktab – ma-kaatib). The 

conclusion here is it seems that lexical relations involve more than just the root but also 

vowel length and derivational morphemes. Lexical relations are established over words or 

lexemes. 

 

In other studies on Modern Hebrew, Bat-El (1994, 2003, 2004) provided cogent 

alternatives to the root-based approach. Bat-El (1994) analyzes the derivation of 

denominal verbs in Modern Hebrew. She came up with an elucidation to some 

unresolved idiosyncratic properties of the phonology of Hebrew. She founded her 

analysis on a stem-based approach. Bat-El (2004) again argues against a root-based 

approach by showing its limitation in accounting for the cluster transfer in denominative 

verbs. She proposes a model called Stem Modification, which she asserts should count 

for both root and cluster transfer in denominative verb formation. Bat-El (2003) tries to 

bridge Semitic with non-Semitic morphology. She claims that “the difference between 

Semitic and non-Semitic languages is not a matter of type but rather a matter of degree 

and combination” (p. 29). In this section, Bat-El (2003) will be reviewed.  

 

Consonants in Semitic stems tend to appear non-adjacent. Greenberg (1950), as 

quoted in Bat-El (2003, p. 30) set cooccurrence restrictions on consonants, which can be 

summarized as follows. The first two consonants in a given root should not be adjacent or 
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homorganic whereas the last two consonants can be adjacent but never homorganic. So, 

in a stem such as C1VC2VC3, C1 and C2 are neither homorganic nor adjacent. C2 and C3, 

on the other hand, cannot be homorganic but they can be adjacent. McCarthy (1981) 

enforces the restriction on C1 and C2 developing the Obligatory Contour Principle (OCP). 

According to the OCP, a root of the type C1C2C2 is initially a C1C2. This process is 

known as reduplication. Assuming this is true, this further entails that a root-to-template 

mapping is a leftward expansion and it occurs in a nonlinear representation where vowels 

and consonants are represented at different levels. Hence, the distinction between the 

consonantal root, the prosodic template, and the vowels.  

 

Bat-El (2003) argues that the same cooccurrence restrictions can be accounted for 

universally. In other terms, we can apply the same restrictions in non-Semitic languages 

to the Semitic languages. She asserts that since vowels and consonants are supposed to 

appear on different morphemes, separating them in the representation is a redundant step. 

“Therefore, the cooccurrence restrictions on consonants within a Semitic stem are no 

longer an argument for the existence of the consonantal root” (p. 36).  

Back to reduplication, McCarthy’s hypothesis is indeed true but only to a certain 

extent. Bat-El (2003) shows that reduplication can account for certain words in Hebrew 

(like, ħag ‘holiday’ – ħagag ‘ to celebrate’) but not others (for example, blil ‘mixture’ – 

bilbel ‘to confuse’).  If we assume that reduplication is a result of a spreading process, 

then, the derivation of bilbel will involve crossing. Crossing, however, is not allowed in 
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OCP. Therefore, Bat-El (2003) assumes that reduplication is not a process of spreading 

but rather of copying.  

 

In order to account for the universality between Semitic and non-Semitic 

languages, Bat-El (2003) proposes an analytical analogy between the derivation of the 

English past form “met” and the derivation of the Hebrew verb gidel “raised”. Both 

derived verbs share the same structural relation with their input, namely, apophony. 

Apophony, Bat-El argues, does not relate to the consonantal root but rather to the stem. 

The derivation of gidel and met is represented in (3.10). (ibid. p. 50) 

 
3.10  gadal  gidel    mit  met 

      σ     σ          σ 
 g    a    d   a   l        m i t 
       i          e            з 
 

The same analysis applies to denominative verbs like telefon – tilfen, where both 

apophony and alternation in the prosodic structure are involved.  

 

  Bat-El (2003) confirms that what makes Semitic morphology idiosyncratic is the 

degree and combination of some morphological/phonological properties (like, 

cooccurrence restrictions, apophony, and prosodic enforcement) not the properties 

themselves. Besides, adopting a stem-based approach enables us to account for certain 

structures in Semitic languages that were possible to justify with the root-based approach. 
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  To conclude, we have reviewed in this chapter the major claims regarding the 

idiosyncratic morphology of Arabic in particular and Semitic languages in general. We 

touched on the traditional root-based approach that stipulates that Semitic words consist 

of two abstract morphemes: a consonantal root (a set of discontinuous non-syllabic 

segments) and a template. We also looked at the stem-based approach that asserts that, 

like in non-Semitic languages the underived stem, rather than consonantal root, is the 

base of the derivational process. While designing our study, we used the traditional 

approach as a starting point for deriving our hypotheses and compiling our experimental 

items. Our goal was to test whether the error phenomena in Tunisian Arabic can be 

assimilated to a root-based approach or, in the failure of the former, can provide evidence 

for the stem-based approach.  
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CHAPTER 4:  

WITHIN PHRASE EXCHANGE ERRORS 

 
 
A single word often betrays a great 
design. 
 

(Jean Baptiste Racine) 
 

 

4.1  Introduction 

This chapter reports and discusses the results of an elicitation experiment 

designed, using Ferreira and Humphreys (2001) error elicitation paradigm to measure the 

occurrence of within-phrase exchange errors in Tunisian Arabic (TA). In particular, the 

experiment targets the occurrence of root and or other sound system exchanges. Tunisian 

Arabic, as described in chapter 1, is a member of the Semitic languages family. 

According to mainstream schools of thought, Tunisian Arabic should exhibit a non-

concatenative morphology that consists of two abstract morphemes: the consonantal root 

and the template. Based on this view, patterns of exchange errors in TA should reflect 

this decomposition. The second aim of the experiment is to determine how well 

production models based on phenomena from languages with concatenative morphology 

may apply to languages with apparently quite different morphological properties. 

 

The following sections of the chapter outline first the hypothesis upon which 

experiment 1 is based, then describe the methodological aproach we adopted. Section 4.5 
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reports on the experimental results. The discussion section focuses on the type of error  

and the lexical status of the error outcome. It also touches on the methodological issues 

and their implications on our findings. 

 

4.2  Hypothesis 

The study of exchange potentials for the within-phrase items contrasts lexical and 

non-lexical outcomes. The expectation based on spontaneous error data is that these will 

include a significant number of root exchanges and that the lexical status of the resulting 

forms will not preclude error since phonologically possible but non-occurring word forms 

as well as morphologically ill-formed error products are observed in the Jordanian Arabic 

spontaneous error corpus. (That pattern holds true of error corpora from other languages 

as well.) It is, however, not clear whether lexical factors may nevertheless influence the 

likelihood of error in some way. Lexical bias is reported for sound error processes in 

other error corpora (e.g., Dell 1986), but the report of Abd El-Jawwad and Abu-Salim 

(see chapter 2) does not indicate such an effect for Arabic (though it might be present, 

given that lexical bias in natural error corpora is a small magnitude effect and the Arabic 

corpus is not large). More salient for the purpose of this will be the comparison of error 

products that involve root exchanges and those that involve other sound elements. The 

possibility exists that lexical bias would appear for one class and not the other, and if so, 

this would have implications for levels of processing questions. For example, lexical bias 

for sound errors but not root errors would indicate different relations between 

phonological feedback mechanisms for the two. However, this possible outcome is 
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unlikely given another very interesting further finding reported by Abd El-Jawwad and 

Abu-Salim (p. 162); sound errors that violate syllabic position constraints implicate root 

structure. This raises the possibility that root structure and sound structure planning are 

tightly linked in the same planning frames, and the root exchanges may be better 

construed as a ‘species’ of sound error rather than a morphological error per se. 

 

We will evaluate the error spectrum across all experiments for instances of other 

ensembles of sound elements associated with the vocalic melody and/or the CV template 

that may be involved in or constrain error. There is evidence in the Jordanian Arabic 

corpus that template violations do not occur in root and sound errors. If this proves true in 

the proposed experiments, it would suggest that the template provides the structural 

framework within which the segmental structure of the word is organized during 

phonological processing. This interpretation would parallel that which has been offered 

for the role of the syllable in speech error patterns for English (and several other 

languages with linear structures, e.g., German, Spanish, Italian, French). Certifiable 

errors that would suggest syllables as a ‘planning unit’ are rare, if extant at all, but 

syllabic structure is a powerful constraining influence on segmental, sound error in the 

sense that syllabic position is conserved for interacting sound elements (see, e.g., 

Fromkin 1971; Stemberger 1990). But, interestingly, Abd El-Jawwad and Abu-Salim 

report that this syllabic constraint is not observed in their corpus though root, vocalic 

melody, and template effects are observable. 
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4.3  Methodology 

4.3.1 Participants 

 Participants for the current study were recruited at the University of Literature and 

Humanities at Manouba, Tunisia. All participants were undergraduate students. There 

was no pre-screening of the participants but a brief questionnaire was administered prior 

to the experiment. The questionnaire included questions about age, nationality, academic 

level, linguistic knowledge, and computer proficiency (See Appendix G). Since the 

experiments were presented using a laptop computer, ensuring that the participants had a 

relative familiarity with computers was an important factor. None of the subjects were 

rejected on this criterion.   

 

173 native speakers of Tunisian Arabic, ranging in age from 18 to 40, were 

recruited. 7 participants were used in a pilot study, 3 participants were excluded due to 

technical problems. Participants were able to read instructions in Tunisian Arabic. All of 

them had normal or corrected vision as well as normal hearing. Like many Tunisians, all 

participants were fluent in French and Modern Standard Arabic, and they had knowledge 

of English in addition to Spanish, Italian and/or German. Participants also came from 

different cities in Tunisia and they spoke different dialects of Tunisian Arabic. No 

exclusions were made based on varieties of Tunisian Arabic or additional languages 

spoken by the participants. At the end of the experimental sessions, participants were 

offered compensation ($5 phone card) for their participation. 

 



 

 

94 

4.3.2  Items 

 Experimental items were designed in a way in which they contrasted between 

exchanges that produced a well-formed word, as in 4.1(a), and those that did not, as in 

4.1(b). 

 

 4.1 (a) lawwan cu:d   y-cawwad el-lu:n 
   colored stick   familiarizes the-color 
 
   (b) mannac  licba          laccab el-minca  
    save game   play (causative) *[non-word] 
 

 The experimental pairs consisted of a verb and a noun.  The pair items shared 

neither roots nor patterns. There were 48 experimental item pairs; 24 in each of the 

experimental conditions. Each experimental condition had 6 item pairs of word/word 

category, 6 item pairs of word/non-word category, 6 item pairs of non-word/non-word 

category and 6 item pairs of non-word/word category (see AppendixA).  

 

Experimental items were counterbalanced across the subject groups. The subjects 

were divided into two groups. Half of the REPEAT and SWAP instructions were 

administered to one group and the reverse conditions were administered to the other 

group. Note that no subject saw a specific item pair more than once during an 

experimental session. All experimental items appeared in both REPEAT and SWAP 

conditions across the participants in the counterbalanced conditions. A complete list of 

the experimental stimuli is provided in Appendix A. 
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In addition to the experimental items, materials included 48 foils of varied 

syntactic type, all of which were presented in SWAP trials. These items served to provide 

the biasing toward reversing the order of the stimulus pair and helped ensure that any 

similarities among the experimental items did not stand out. The ratio of SWAP/REPEAT 

trials was thus 72/24. 

 

4.3.3  Task 

Presentation of the stimulus strings was auditory. The participant listens to a 

sequence of word pairs and is instructed to insert them into a specified syntactic frame. 

The insertion requires morphosyntactic operations on the presented form of the words 

(past tense verb, indefinite noun) in order to adapt them to the frame. For a list of word 

pairs as in (4.2), the syntactic frame would be [____V ____NP], with the verb marked for 

present tense and the noun marked as definite. Participants would insert the words into 

the frame either in the order presented or in the reverse order. The order of elements is 

specified by a visually presented cue immediately following the auditory stimulus: 

REPEAT (in Tunisian Arabic) or SWAP (in Tunisian Arabic). A stimulus sequence in 

Tunisian Arabic would be as follows: 

 

 4.2 kammal         xidma   
           fnish-1sg-M   work       (‘He finished the work’)  
 
           Participant sees either:  REPEAT   or   SWAP 

  Participant responds [response is digitally recorded from a head-mounted  
microphone]  
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 The participant who sees REPEAT would place the verb kammal (to finish) in the 

appropriate verb slot and the noun xidma (work) in the appropriate noun slot (producing: 

“y-kammal l-xidma”). If told to SWAP (or, if making an involuntary exchange error), the 

participant would reverse the order of the words while inserting them in the pre-set 

syntactic frame (producing: “y-xaddim l-kilma”; or if roots were swapped in such 

environments, then the expected error would be “y-xaddim l-kimla”). Because the 

participant experiences many more SWAP than REPEAT instructions, exchange errors of 

experimental interest are more prone to occur following the REPEAT cue. Note also that 

the participants are under time pressure. They know they are being timed and are 

instructed to respond rapidly.  

 

4.3.4 Apparatus and procedure 

 The experiment was presented using a laptop computer with a 17-inch screen for 

display of visual cueing stimuli. Auditory stimuli were also recorded on the same laptop 

and presented to participants via headphones (equipped with a microphone). The auditory 

stimuli were recorded by the dissertator, who is a native speaker of Tunisian Arabic. As 

in Ferreira and Humphreys (2001), the sampling rate of the auditory stimuli was 22 kHz. 

Presentation of stimuli was controlled using the DMDX experiment programming 

software (Forster & Forster 2003; http://www.u.arizona.edu/~kforster/dmdx/dmdx.htm ). 

Participants’ responses were digitally recorded from the headphone-mounted microphone 

and were transferred to secured computer files as soon as each experimental session 

ended.  
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  For this research, the timing modes from Ferreira and Humphreys’ Experiments 

2-4 were used in presentation of the stimulus and response sequence. Each trial was 

initiated with a fixation point simultaneously displayed in the center of the screen with an 

auditory stimulus. The auditory words were presented successively, with a 250 ms gap 

between: “word {250 ms gap} word”. At the offset of the auditory stimulus, the fixation 

point disappeared and was replaced by the visually displayed instruction REPEAT or SWAP. 

The instruction remained on the screen for 1000 ms. Intertrial intervals were 1000 ms 

long. The stimuli were randomly ordered. 

 

4.4  Scoring and analysis 

4.4.1  Data included in the analysis 

 Auditory responses were collected from 163 participants. Due to the large size of 

data (a total of 7968 responses – not including foils – for experiment 1 only), data from 

the first 40 participants; 20 in each version (a total of 1920 responses) is included in the 

analysis.  

 

4.4.2  Transcription and coding 

Preparation of the experimental data included preparation of a transcript for each 

subject and a coding operation that was performed on the acoustic data with the aid of the 

transcript. The procedure consisted of the following steps: 

(A) Transcript preparation and reliability checking. A transcript was prepared that 

associated the spoken response of each participant with a written record of the 
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stimulus presentations. Transcription reliability focused on agreement between 

the dissertator and the native-speaking transcriber with respect to the phonetic 

transcription of the acoustic recording.  

(B) Coding of responses: Responses were first sorted into the following 

categories: correct repetition or swap, incorrect swap, full exchange, partial 

exchange, (interrupted exchange, self-corrected exchange (correction related to 

complying with instruction, correction related to word pronunciation)), hesitation. 

The responses that were interrupted after the onset of the second word were 

counted as complete exchanges. The error data was then further analyzed for 

assignment to these structural types: word exchange, root consonant exchange, 

vocalic pattern exchange, well-formed output, ill-formed output. Coding 

reliability was assessed by comparisons between the dissertator and the native-

speaking coder. Coding was done with simultaneous comparison of transcript and 

acoustic data recordings.  

Due to the scoring system adopted here, a more complex statistical analysis was not 

relevant. Tables of frequency distributions and percentages were used to reflect the result 

on a numerical basis.  

 

4.5  Results  

Application of the scoring criteria yielded 1920 total responses (excluding foil 

responses). Table (4.1) shows a summary of the distribution of participants’ responses for 

experiment 1.  Results show that 30.3% of the responses to the REPEAT instruction were 
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incorrect SWAPS i.e. the participants failed to comply with the instructions. These are 

the responses of interest, as they would include the relevant exchange errors. Results also 

show that 16.84% of the participants’ responses have been interrupted and (15.12% of the 

time) self corrected.  Hesitation has a frequency value of 12.37%. This is usually 

followed by interruption and self-correction of the response. Hesitation is of interest and 

its occurrence in our data is not negligible.  

 

Table (4.1): Distribution of incorrect swap by level of completion of exchange (n=291) 
Category Frequency % 

Full exchange 253 86.94 

Partial exchange 38 13.06 

Interrupted 49 16.84 

Self corrected 44 15.12 

Hesitation 36 12.37 

 

Results also show that of the 291 incorrect swaps, 91.76% were word exchanges26 

(see table 4.2). Only 5.15% of the responses included root exchanges and only 3.09 % 

included an exchange of the vocalic pattern. These results are very interesting since they 

diverged from our expectation that root exchanges would occur with a frequency that 

would permit some analysis of their properties. Root and vocalic pattern exchanges 

occurred rarely in our data. This means that the word forms rather than root forms were 

the dominant influence in the experimental performance. However, we cannot affirm that 

                                                
26 We use the term word exchange with caution here since word exchanges do not occur in a 
within-phrase environment. More details about these exchanges will be covered in the discussion 
session below. 
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root and vocalic pattern forms do not exist. Based on this evidence, we can assume, 

however, that the experimental design did not tap into most representations in the way we 

anticipated. 

 
Table (4.2): Frequency of exchanged elements 

Exchanged Element  Frequency % 

Word exchange 267 91.76 

Root exchange 15 5.15 

Vocalic pattern exchange 9 3.09 

 
 
 In table (4.3), we reported on the well-formedness of the response output. In our 

design we divided the experimental elements by expected output well-formedness. The 

categories were word/word (i.e. output is well-formed in both exchanged elements), 

nonword/nonword (i.e. the output is ill-formed in both exchanged elements), 

nonword/word and word/nonword (i.e. the output is either well-formed or ill-formed in 

one of the exchanged elements). Results show that, 92.44% of the output was well-

formed regardless of the anticipated output in our design. This result is of interest and has 

implications on the “lexical bias effect”. We will address this more closely in the 

discussion section below. 

 
 
Table (4.3): Error product well-formedness 

Output Frequency % 

Well-formed output 269 92.44 

Ill-formed output 22 7.56 
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Another interesting phenomenon that we came across while coding our data is the 

relatively high frequency of reflexive verbs (n = 32). Participants altered the verb from its 

original verbal pattern into the reflexive form (form V in the binyan: CvCvCCvCv). 

 

4.6 General Discussion 

The results from experiment 1 do not support our hypothesis nor do they resemble 

the behavior of the naturally occurring errors in Abd El-Jawwad and Abu-Salim corpus. 

The occurrence of root exchanges is negligible. They represent only 5.15% of the total 

exchange errors (see examples 4.3 (a-c)). Likewise, exchanging and/or stranding the 

vocalic pattern did not show any significant effect. Only 3.09% of the exchange errors 

included a stranding of the vocalic pattern. Though they were rare, included below are 

examples of what they looked like (see examples 4.3 (d-f)).  

 

4.3 (a) ħka [bda ħkaya]  (exchanged root /ħky/) 
  told [started story]  intended: bda ħkaya 
      ((he) start story) 
 
 (b) ji-txajjil [… ]   (exchanged root /xll/) 
  imagine […]   intended: j-sawwar taxli:la 
      ((he) draw dress) 

 
 (c) j-waʒʒaʕ el-ħu:t  (exchanged root /ʒwʕ/) 
  hurt the-fish   intended: j-ʒawwaʕ el-ħu:t 
      ((he) starve the-fish) 
 
 (d) l-ħabal twal   (stranded vocalic pattern: CCvC) 

[non-word output]  intended: tawwal l-ħbal 
    ((he) expend rope) 

 (e) ʃʕar e-sʕbaɣ   (stranded vocalic pattern: CCvC) 
  hair [-pl] the-dye [past] intended: j-sʕbaɣ e-ʃʃaʕra 
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      ((he) dye [present] the-hair [sg]) 
 
 (f) l-mraq  ja-ħraq  (stranded vocalic pattern: CCvC) 
  the-sauce [-pl] burn [pr]  intended: ja-ħraq l-marqa 
      ((he) burn the-sauce [-sg]) 
   

As reported in the English speech error literature (Garrett 1975, 1980, 1980a), 

within-phrase stranding errors implicate decomposition of the sound structure of the word 

forms and reflect its underlying morphology. Since Tunisian Arabic is a Semitic language 

with nonconcatenative morphology, the expectation was that errors that exchange 

elements – that do not correspond in grammatical category – within-phrases would move 

the multiple discontinuous segments of the root as a unit and strand the vocalic pattern 

and template. The report of Abd El-Jawwad & Abu-Salim (1987) indicates that 14 % of 

the collected exchange errors are instances of root exchanges, as shown in the table (4.4) 

below.  

 
Table (4.4): Frequency of Jordanian Arabic exchange errors by type of moved element 
Total exchange errors (n = 397)  Frequency  % 
Root exchange     57   14 
Non-word     131   33 
Whole word     43   10 

 

However, in the elicited data, participants did not dissociate the words’ morphophonemic 

structure into segments and exchanged only its consonantal root as a unit. As shown in 

table (4.1) above, 86.94% of the exchange errors in our data are full word “exchanges” in 

the sense that both the consonantal and vocalic pattern of the lexical item moved in the 

error (see examples 4.4). It is important, however, to keep in mind that the spontaneous 
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data collected by Abd El-Jawwad and Abu-Salim is small and it is subject to some 

perceptual and reporting errors that might compromise the interpretation (Cutler, 1982). 

 

4.4 (a) sukkur naqqasʕ  (intended: naqqasʕ ssukkur) 
  sugar reduce    (he)reduce [present] the-sugar 
 
 (b) e-ttawʒi:h j-waxxar  (intended: j-waxxar e-ttawʒi:h) 
  the-orientation delay [pr] (he)delay [pr] the-orientation 
 
 (c) mra dawa   (intended: dawa mra) 
  woman heal   (he) heal woman 
 
 (d) l-kiðba j-qu:l   (intended: j-qu:l l-kiðba) 
  the-lie say [pr]   (he) say [pr] the-lie 
   

Nevertheless, the exchange of words within phrases is not a licensed process and a 

treatment of errors (like the ones in 4.4) as shifts might be more plausible. Before we 

engage in any rationalization of this statement we should note that there is an ambiguity 

that may be present in some errors of this type, which makes determining whether a shift 

or exchange is the right description a daunting task. Indeed, some shifts may be errors 

where adjacent words change their locations. Shifts are not exchanges; this term is meant 

to describe the movement of a single element from its location to a new position. The 

Grammatical Category Constraint should not apply in this case. Shifts arise at a later 

level of phonological encoding (Garrett 1975, 1982, 1980b; Levelt 1989). Within phrase 

exchanges, on the other hand, are errors where a morphophonological violation is 

involved during the exchange of two elements. Shifts have been reported in the literature 

to be more frequent than exchange errors (Cohen (1966) reported 7% of exchange errors, 

Nooteboom (1969) reported 5%, Stemberger (1989) reported 5% within-phrase 
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exchanges and 24.8% between-phrase exchanges, and Garrett (1980a) reported 6.6%, 

Abd El-Jawwad and Abu-Salim (1987) reported a larger value 43.6% of Arabic exchange 

errors. Likewise, Del Viso et al. (1987) reported about 12 % of Spanish exchange errors).  

 

 The examples of errors in (4.4) do not exhibit any alteration in the 

morphophonological structure of the error elements like we would expect to happen in 

the exchange errors. They also do not violate the clausal constraint as they occur in a 

within-phrase environment contrary to word exchanges that occur between phrases. 

These observations support our assumption that the errors in (4.4) are shift errors rather 

than exchange errors. Garrett stresses that clear cases of shifts predominantly involve 

closed class items and that they are phonologically specified late in the P level 

processing. So, they represent failure of mapping elements of P level frames to positions 

in the terminal string. They, in this sense, differ from word exchanges that are considered 

to be “typical of a level of processing at which the functional relations between 

vocabulary elements is at issue” (Garrett 1975, p.167). 

 

Now we will move to another observation we derived from our data related to the 

lexical status of the error elements. As mentioned in section 4.2, one of the expectations 

based on the spontaneous error data was that the lexical status of the resulting forms 

would not preclude error. It is, however, not clear whether lexical factors may 

nevertheless influence the likelihood of error in some way. Lexical bias is reported for 

sound error processes in other error corpora (e.g., Dell 1986), but the report of Abd El-
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Jawwad and Abu-Salim does not indicate such an effect for Jordanian Arabic. Table (4.5) 

displays the frequency of hesitation27, aborted responses, and self-correction across each 

item category (non-word/non-word, non-word/word, word/non-word, word/word). The 

categories of primary interest are the ones involving possible non-word outputs. 75 

incorrect SWAPS were recorded in the NW-NW category. 88% of these incorrect 

SWAPS were full exchanges i.e. the N was moved to a V position and the V was moved 

to a N position, while moving the consonantal root, the vocalic pattern and the template 

as a whole unit.  One of the possible expectations was that, the participants, while 

producing the error, would exchange the roots of the N and V resulting in both non-word 

outputs as in (4.5) below. 

 
 4.5 Target:  radd ba:b  (shut door) 
  Error:   babb ra:d  (NW-NW) 

Contrariwise, the results show that most of the items belonging to the NW categories did 

not result in non-word outputs nor did they involve root exchanges or any other sound 

exchanges. More importantly, the exchange errors within the WW category have the 

same frequency as the ones in the NW categories. Also notice that self-correction in the 

WW category was higher (17.3%) than the NW-NW category (8%). The same was 

reported for the interrupted responses.  

  

 Obviously, the reason why we are not getting a real manifestation of a “lexical 

bias effect” is that the moved elements were entire words. If the errors in our data were 

                                                
27 The expectation is that the rate of hesitation would increase in Non-Word outcomes as a result 
of a lexical bias effect.  
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exchanges, we might have witnessed exchanges of sound elements (being root or vocalic 

pattern) where the well-formedness of the output played a crucial role. Despite the fact 

that, the lexical bias effect was reported to be lacking in the Jordanian Arabic speech 

errors as well as the Spanish speech errors (see Hartsuiker, Anton-Mendez, Roelstraete, 

and Costa 2006) at this point no conclusions about the presence or absence of a lexical 

bias effect can be drawn based on our data. Further research would prove necessary.  

 

Table 4.5: Frequency of hesitation, aborted responses, and self-correction across item 
category  

Item 
Category 

 
 

Total 
 
 
 

Full 
exchange 

 
 

Partial 
exchange 

 
 

Hesitation 
 
 
 

Interrupted 
response 

 
 

Self-
correction 

 
 

Well-formed 
output of 

self-
correction 

 fd % fd % fd % fd % fd % fd % 

NW-NW 75 66 88 9 12 6 8 4 5.3 6 8 5 83.3 

NW-W 65 57 87.9 8 12.1 10 15.4 12 18.4 9 13.8 4 44.4 

W-NW 70 61 87.1 9 12.9 7 10 16 22.8 15 21.4 13 86.6 

W-W 81 69 85.2 12 14.8 7 8.6 16 19.7 14 17.3 10 71.4 

  

As previously mentioned in the results section, we came across an unexpected yet 

very interesting phenomenon while coding our data. There is a fairly high frequency of 

reflexive28 verbs (n = 32) in some of the full exchange errors. Participants tended to 

adjust the verb’s original pattern into the reflexive form (form V in the binyan: 

CvCvCCvCv). An illustration of this trend is provided in (4.6). 

 

                                                
28 According to Lior Lacks (pc, October 23, 2010), it is recommended to use the 
intransitive/middle/inchoative template rather than “reflexive”. There is a great deal of confusion 
in the literature with regard to the terminology, and reflexive relates more to verb like tћammam 
'bathe oneself'. We will maintain the use of the term “reflexive” to refer to 
intransitive/middle/inchoative template with this distinction in mind. 
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4.6 (a) l-xadda:m   j-tʕtʕarrad  (intended: l-xadda:m  j-tʕarrad) 
  the-worker get fired  the-worker (he)fire 
 
 (b) l-jidd   ti-tʕaðð  (intended: l-jidd  j-ʕaðð) 
  the-hand get bitten   the-hand (he)bite  
 
 (c) sʕsʕafħa ti-tʕitʕbaʕ  (intended: sʕsʕafħa j-tʕbaʕ) 
  the-page get printed  the-page (he)print 
 
 (d) l-mraja ti-txabba  (intended: l-mraja j-xabbi) 
  the-mirror get hidden  the-mirror (he)hide  
 
 (e) l-qma:ʃ   ji-tqasʕ  (intended: l-qma:ʃ  j-qosʕ) 
  the-fabric  get cut  the-fabric (he)cut 

 
(f) l-firqa ti-tkawwan  (intended: l-firqa j-kawwan) 

  the-troop get organized the-troop (he)organize 

 
Note that all the verbs used in our experimental items were transitive verbs. When the 

speakers shifted the order of the items from V-N to N-V the output was ungrammatical 

i.e. the transitive verb will be missing its argument. Note also that, Tunisian Arabic is a 

prodrop language. So in the sequence V-N, the verb will be marked (in our design) for 3rd 

person singular. A pair item in our design like “qa sʕ qma:ʃ ” (cut fabric) is the 

equivalent  of “he cut fabric” in English. When the participants shifted into a postposition 

the output was “qma:ʃ qa sʕ ” (fabric cut__) i.e the N’s function changed from direct 

object to subject of the transitive verb leaving the object position empty, hence the 

ungrammaticality of the sentence. 

 

 Berg (1987) concludes that, as a rule, “an erroneous element adapts to its new 

environment. But the environment usually does not adapt to the erroneous element” 
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(Levelt, 1989: 249). What is happening in the examples in (4.6) is an actual realization of 

Berg’s conclusion. The moved element (in this case the verb) has accommodated to its 

error-induced environment by switching from an active transitive verb into a reflexive 

verb. This, of course, would result in an alteration of the phonetic shape of the verb. This 

is not an unusual phenomenon. Nooteboom (1967), Boomer and Laver (1968), Fromkin 

(1971), Garrett (1975, 1980b), Bierwisch (1975, 1982), among others have pointed out 

cases of different modes of accommodation in their data.  

 

 There is a tricky and uncomfortable point that should be made here. We assumed 

already that the errors in (4.6) are accommodation errors wherein one of the exchanged 

elements adjusts its form according to its error-induced environment. These errors are 

generated in a phrase internal environment, and, therefore, they happen at the positional 

level of processing. Garrett (1980b) states the following:  

Errors that occur at the positional level (for example morpheme shifts, and 

exchanges within phrases that violate grammatical category) should NOT 

show lexically dependent adjustments of form, whereas those errors that 

occur at the functional level of processing (e.g. word substitutions and 

exchanges between phrases that honor grammatical category) should show 

such adjustment. (p.266)  

 

Ferreira and Humphreys (2001) analyzed violations of the grammatical category 

constraint for stem exchange errors in English to argue against Garrett’s representation of 

syntactic category information at the stage to which he allocates stranding errors. That 

stage is one in which phonologically specified lexical structures are linked to surface 
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planning frames. The outcome that Ferreira and Humphreys reported is not compatible 

with the idea that those second stage processes lack access to the syntactic description of 

the lexical representations. Error elements in their study assumed the grammatical 

category required by their position in the phrasal frames used in the experiment. 

Recovery of the appropriate lexical representation for that adjustment indicated access to 

syntactically categorized lexical representations. Their preferred interpretation was a 

single level syntactic planning structure. However, they also discussed the possibility of a 

multi-level explanation and associated the adjustment of lexical form observed in their 

experiments to accommodation by editorial filtering of the word forms to the syntactic 

category of the phrasal planning form29. This class of errors associated with a level of 

processing in which the phrasally bounded integration of segmental content occurs. The 

examination of Tunisian Arabic errors involving structural accommodation (like the ones 

in 4.6) provides a potentially informative addition to the data set. This would suggest, 

though by no means prove conclusively, that a two-level stranding account may be 

adapted to cover the full range of error phenomena. Now the problem is obvious; the 

behavior of accommodation errors in (4.6) runs afoul of Garrett’s theory. This outcome 

does not fit the proposed theory. There are three possible outcomes of this issue: (1) a 

reconsideration of the level of processing at which shifts (involving structural 

accommodation like the ones in 4.6) take place, (2) a reconsideration of Garrett’s theory 

stated above, and (3) a reevaluation of the experimental paradigm.    

 

                                                
29 This will be further discussed in chapter 5. 
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It is necessary to consider a short note on methodological issues before we close 

this chapter. We have talked in chapter 2 about the benefits of using Ferreira and 

Humphreys’ “error elicitation technique”. This technique is quite similar to the widely 

used SLIP procedure in that it is based on the same logic of “eliciting errors by inducing, 

then violating, a task set” (Wardlow Lane et al. 2007: 223). This paradigm was designed, 

however, to induce stem exchange errors. This means it should trigger dissociation in the 

item’s internal structure, whereby stems and morphemes get detached from each other, 

while other sound, syllabic and metric properties either move or get stranded. This 

technique has been proven to be efficient and relatively robust by Ferreira and 

Humphreys (2001), Wardlow Lane and Ferreira (2005), and Wardlow Lane, Slevc, and 

Frerreira (2007). As we will see in the subsequent chapter, the error elicitation technique 

was efficient in eliciting between-phrase exchange errors. However, it seems that, at least 

with Tunisian Arabic, this paradigm fails to elicit within-phrase exchange errors where 

the items’ root, the vocalic melody and the CV template are dissociated during the 

exchange.  We also would like to note that this lack/failure of the structural dissociation 

was consistent throughout the three experiments we ran. Despite the fact that the error 

elicitation paradigm was successful in triggering a relatively similar dissociation in a 

stem-based language, it seems to fail to do so with the Tunisian Arabic idiosyncratic 

morphological structure.  

 

Recall that, in concatenative languages like English, word formation is identified 

as a process of affixation, incorporation and compounding. In this form of morphology, 
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morphemes are recovered by a left-to-right parse of words. The end result of such a 

process would be a change in either word category, tense, aspect, person, gender and/or 

number agreement of the continuous stem base. In nonconcatenative morphology, on the 

other hand, the basic meaning of the word resides in the root base. Like in concatenative 

morphology, it also uses inflectional affixes during word derivation. However, during this 

affixation process the internal structure of morphemes is altered. This is made possible 

due to the idiosyncratic morphological structure of the language. The traditional view 

(McCarthy, 1979) states that morphemes are infused within the discontinuous 

consonantal root base following a predetermined pattern. Derivation, therefore, is 

“achieved through a variety of purely morphological alternations (of patterns) internal to 

the stem, often referred to by Semitists as ‘broken forms’. […] To isolate morphemes one 

has to ‘tease out’ the root base from the particular pattern with which it is inextricably 

fused, since neither of them can really occur alone.” (Mifsud, 1995:33). If this were 

correct (see chapter 3 for critics and alternative analyses of this view, cf. Ratcliff (2003), 

Heath (2003), Ussishkin (1999, 2000, 2005, 2006), Bat-El (1994, 2003, 2004) among 

others) then we would assume that the error elicitation paradigm targets ONLY linear, 

continuous, left-to-right parsed morphology. Unfortunately, we feel that, due to this 

methodological shortcoming, we do not have solid grounds at this point to reflect on the 

root-based versus stem-based morphological structure of Tunisian Arabic and that further 

research is needed.  
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CHAPTER 5:  

BETWEEN PHRASE EXCHANGE ERRORS 

 
 
 
 

It’s primarily the sensory side of 
psychic life, which accords the widest 
prospect for experimental 
investigation. 
 
(Wilhelm Wundt, 1899) 

 
 

  

5.1 Introduction 

 The purpose of this chapter is to test whether between phrase exchange errors in 

Tunisian Arabic can be assimilated into Garrett’s (1975) model of language production 

with a F level and P level distinction. Two experiments were designed for this chapter in 

order to assess the constraints on language production processes proper to the functional 

(F) level. It is also this chapter’s purpose to address Ferreira and Humphreys (2001) 

findings. They analyzed violations of the ‘syntactic category constraint’ for stem 

exchange errors (also known as stranding errors) in English by arguing against a specific 

aspect of Garrett’s (1975) multi-level account, namely the representation of syntactic 

category information at the stage to which these stranding errors are assigned. An 

alternative that they discussed retains a multi-level explanation and attributes the 

adjustment of lexical form observed in their experiments to accommodation by editorial 

filtering of the word forms to the syntactic category of the phrasal planning form. We will 
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address the strength of both assumptions and see whether significant violations of the 

category constraint can be observed for between-phrase interactions, and if so, what form 

they take. 

 

5.2 Hypothesis 

The study of exchanges across phrasal boundaries of items that do or do not 

correspond in grammatical category pursues two principal questions, one concerning the 

error rate and the second concerning the error elements. Will the incidence of error differ 

for these two conditions? The expectation based on spontaneous error data is that the 

conditions will differ and that the errors will predominantly come from grammatical 

category matches. That outcome would reinforce the interpretation that processing 

operations reflect the assignment of syntactically labeled elements to their location in 

phrasal structures. A second assumption is that the error elements will be whole. This 

follows naturally from the fact that the grammatical category depends on the combination 

of root and vocalic components. An interesting alternative outcome would take the form 

of an interaction between error element and grammatical category. It is possible that 

exchange errors might arise for elements that do not match in grammatical category: 

instead of whole words, they might be root exchanges or exchanges of other elements of 

the word structure. If so, the focus would shift away from a characterization of the 

planning domain for such errors as syntactically defined.  
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Two experimental sets were constructed for this research query. I shall refer to 

them, hereafter, as experiment 2 and experiment 3. Both experiments are designed to test 

the two sources of the syntactic constraint: phrasal membership and grammatical 

category. Experiment 2 will investigate the validity of the first assumption. That is, 

exchange errors tend to be of the same syntactic category (syntactic category constraint) 

and that only whole word or stem exchange errors would not violate such a constraint 

(Garrett 1975). Experiment 3, on the other hand, will probe the second hypothesis that 

exchange errors might arise for elements of different categories [Noun /Adjective] and 

that they might include root exchanges or exchanges of other elements of the word 

structure.  

 

5.3 Methodology  

5.3.1 Participants 

Participants were the same 17330 native speakers of Tunisian Arabic that have 

been recruited for experiment 1. Participants partook in the three experiments in the same 

(1 hour) session with a 5-minute break interval between the experiments.  

 

 As in the within-phrase exchange experiment, no exclusions were made based on 

the variety of Tunisian Arabic or additional languages spoken by participants. Verbal and 

written instructions and explanation for the experimental procedures were provided solely 

                                                
30 The same 7 participants that were used as pilot are not included in the collected data. The same 
3 participants that were excluded due to interruption of the session were not included in the 
collected dated. 
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in Tunisian Arabic. 

 

5.3.2 Items 

Experiment 2: Experimental items are designed to produce between phrase 

exchanges, as in (5.1). In the experimental items, exchanged words preserve grammatical 

category, like the noun/noun.  

 

  5.1        ybii? e-rriħ l-il-mrakib  ybii? el-mrakib l-e-rriħ 
                 sell the-wind to-the-boats sell the-boats to-the-wind 
 

Like in experiment 2, there are 24 experimental item pairs; 12 in each of the experimental 

conditions. Each experimental condition has 6 item pairs of feminine/feminine category, 

6 item pairs of masculine/masculine category, 6 item pairs of feminine/masculine 

category and 6 item pairs of masculine/feminine category.  A complete list of the 

experimental stimuli organized by category is provided in Appendix B 

 

Experiment 3: Experimental items are designed to produce exchanges across 

phrasal boundaries, as in (5.2). The experimental items include words of different 

grammatical category, like Noun/Adjective.  

 

    5.2      el-bagra kanit smi:na   smi:na kanit el-bagra 
                 the-cow was fat   fat was the-cow 
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There are 24 experimental item pairs; 12 in each of the experimental conditions. Each 

experimental condition has 6 items of feminine singular Noun / feminine singular 

adjective category, 6 items of masculine singular Noun / masculine singular adjective 

category, and 12 items of masculine plural Noun / masculine plural adjective category.  

A complete list of the experimental stimuli organized by category is provided in 

Appendix C 

 

In both experiments (2&3), the experimental items are counterbalanced across the 

subject groups. The subjects are divided into two groups. Half of the REPEAT and SWAP 

instructions is administered to one group (group A) and the reverse conditions are 

administered to the other group (group B). This ensures that  no subject will see a specific 

item pair more than once during an experimental session. All experimental items will 

appear in both REPEAT and SWAP conditions across the participants in the counterbalanced 

conditions.  

 

The experimental items are embedded in a larger set of foils (24 total) that is used 

primarily for SWAP trials to establish the reversal bias that promotes the likelihood of 

error on the REPEAT trials and helps to ensure that any similarities among the 

experimental items do not stand out. The ratio of SWAP/REPEAT trials will thus be 36/12 

(75% SWAP trials). 

 

 



 

 

117 

5.3.3 Task 

Experiment 2: Presentation of the stimulus strings was auditory. Participants 

would insert the string of words into a syntactic frame either in the order presented or in 

the reverse order. The order of elements is specified by a visually presented cue 

immediately following the auditory stimulus: REPEAT (in Tunisian Arabic) or SWAP (in 

Tunisian Arabic). The participants listen to a sentence of the following syntactic frame [V 

– Det-N – Prep-Det-N] like in (5.3) and are instructed to either repeat the sentence in the 

same order (REPEAT trial) or reverse the order of the last two phrases of the sentence31 

(SWAP trial). A stimulus sequence in Tunisian Arabic would be as follows: 

 

5.3 bazzac     e-ʃʃorba         ca-jjraari 
 

spill [masc sg past]  the-soup [def fem sg]  on-the-mattresses [def fem pl]  
 
  Participants see either:  REPEAT   or   SWAP 
 Participants respond [response is digitally recorded from a head- mounted 

microphone]  
 

 The participants who see REPEAT would utter the sentence as it is. If told to SWAP 

(or, if making an involuntary exchange error), the participants would reverse the order of 

the elements of the last two phrases [Det N] – [Prep Det N] while inserting them in the 

pre-set syntactic frame; producing: bazzac ca-jjraari e-ʃʃorba (spill on-the-mattresses 

the-soup); or another possible answer will be bazzac e-jjraari ca-ʃʃorba (spill the-
                                                
31 We did not use precise linguistic terminology while explaining the task to the participants for 
two main reasons; (1) not to influence their response, and (2) to avoid confusion especially in 
case the participants were unfamiliar with the terms “phrase” and “clause”. Instead we used the 
term “part” and we gave an illustrative example (See script for experiment 2 instructions in 
Appendix #E)  
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mattresses on-the-soup). Because the participants experience many more SWAP than 

REPEAT instructions, exchange errors of experimental interest are more prone to occur 

following the REPEAT cue. Note also that the participants are under time pressure. They 

know they are being timed and are instructed to respond rapidly.  

 

Experiment 3: Presentation of the stimulus strings was the same as in experiment 

2. The order of elements is specified by a visually presented cue immediately following 

the auditory stimulus: REPEAT (in Tunisian Arabic) or SWAP (in Tunisian Arabic). The 

participants listen to a sentence of the following syntactic frame [Det-N – V – Adj] like in 

example (5.4) below, and are instructed to either repeat the sentence in the same order 

(REPEAT trial) or reverse the order of the last two phrases of the sentence32 (SWAP trial). 

A stimulus sequence in Tunisian Arabic would be as follows: 

 

5.4 e-ddabbu:sa            kanit        malyana 

the-bottle [fem sg]  was [past fem sg]  full [fem sg]   

 
          Participants see either:  REPEAT   or   SWAP 

  Participants respond [response is digitally recorded from a head-mounted 
microphone]  

 

 The participants who see REPEAT would utter the sentence as it is. If told to SWAP 

(or, if making an involuntary exchange error), the participants would reverse the order of 

                                                
32 Same here, no precise linguistic terminology was used while explaining the task to the 
participants for the same reasons stated earlier. Instead we used the term “part” and we gave an 
illustrative example (See script for experiment 3 instructions in Appendix # F,)  
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the elements of the first and last phrases [Det N] – [Adj] while inserting them in the pre-

set syntactic frame; producing: malyana kanit e-ddabbu:sa (full was the-bottle). Again, 

because the participants experience many more SWAP than REPEAT instructions, exchange 

errors of experimental interest are more prone to occur following the REPEAT cue. Note 

also that the participants are aware of the time pressure.  

 

5.3.4 Apparatus and procedure 

 The procedure for experiments 2&3 was the same as in experiment 1.  

 

5.4 Scoring and analysis  

5.4.1  Data included in the analysis 

 Auditory responses were collected from 163 participants. Due to the large size of 

data (a total of 7824 responses in experiment 2&3 – not including foils), data from the 

first 40 participants, 20 in each version (a total of 960 responses in each experiment), is 

included in the analysis. The remaining data will be used in future research.  

 

5.4.2 Transcription and coding 

Preparation of the experimental data included preparation of a transcript for each 

subject and a coding operation that was performed on the acoustic data with the aid of the 

transcript. This procedure consisted of the following steps: 

(A) Transcript preparation and reliability checking. A transcript was prepared that 

associates the spoken response of each participant with a written record of the 
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stimulus presentations. Transcription reliability focuses on agreement between the 

dissertator and the native-speaking transcriber with respect to the phonetic 

transcription of the acoustic recording.  

(B) Coding of responses: the same coding process implemented in experiment 1 

was used in experiments 2&3. Responses were first sorted into these categories: 

correct repetition or swap, incorrect repetition or swap, full exchange, partial 

exchange, hesitation. The responses that were interrupted after the onset of the 

third word were counted as complete exchanges. The error data was then further 

analyzed for assignment to these structural types: exchanged element (clause, 

word, stem, morpheme, root, vocalic pattern), well-formedness, grammatical 

category shift. Coding reliability was assessed by comparisons between the 

dissertator and the native-speaking coder. Coding was done with simultaneous 

comparison of transcript and acoustic data recordings.  

As in experiment 1, due to the scoring system adopted here, a more complex statistical 

analysis was not germane. Tables of frequency distributions and percentages were used to 

reflect the results on a numerical basis.  Where necessary, additional chi-squared tests 

were performed. 

 

5.5 Results  

Experiment 2: Application of the scoring criteria yielded 960 total responses 

(excluding foil responses); 78.02% correct responses (n = 749 correct swap / correct 

repeat), 20.42% incorrect responses (n = 196 incorrect swap / incorrect repeat), and 
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1.76% unclear responses33 (n = 17). In table (5.1), we report the numbers and percentages 

of correct and incorrect responses by type of instruction (swap / repeat).    

 
 
Table 5.1: Number of correct and incorrect responses by instruction type (n = 960) 
 

Category Frequency % 
Incorrect Swap 115 11.99 
Incorrect Repeat 79 8.23 
Correct Swap 390 40.62 
Correct Repeat 359 37.4 
Unclear response 17 1.76 
Total responses 960 100% 
 
 

The incorrect swap responses are the most relevant to our interest. These are responses to 

REPEAT trials where the participants violated the instructions and reversed the order of 

the stimuli instead of keeping it the same.  These are the exchange errors that we are 

looking for. 92.17% of these incorrect swap responses (i.e. failure to execute the repeat 

instruction) were full word exchanges as reported in table (5.2). Only 7.83% (n = 9) of 

these word exchanges were interrupted.  

 

Table 5.2: Numbers of full and partial exchanges in the incorrect swap responses. 
 

Category Frequency % 
Full exchange 106 92.17 
Partial exchange 9 7.83 
Total responses 115 100% 
 
 

                                                
33 These are responses that are interrupted at the onset of the first word of the targeted response or 
responses that were acoustically unclear. 
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Responses are scored full exchanges when the onset of the second element in the second 

phrase is produced. Recall that the stimuli’s syntactic frame is [V – Det-N1 – Prep-Det-

N2]. A response that includes [V – Det-N] or [V – Prep-Det] is considered a full 

exchange. 

 

The results show that 98.3% of the exchange errors include word exchanges. Only 

9 sound errors were produced, 66% of them are sound anticipation errors. Most of the 

sound errors (except 3 sound anticipations, see table 5.3) did not occur in the between 

phrase environment i.e. between the [Det-N] and [Prep-Det-N] but, as expected, in a 

within phrase environment i.e. [V-Det-N]. 

 
Table 5.3: Distribution of error types in the incorrect swap responses* 
 

Exchange Type Incorrect Swap 
 fd % 

Word exchange 115 98.3 
Word Substitution (meaning related) 1 .85 
Root exchange 1 .85 
Vocalic pattern exchange 1 .85 
Sound anticipation 
              Within phrase 
              Between phrase 

6 
3 
3 

5.13 

Sound deletion 1 .85 
*Some responses include two error types at the same time, for example word exchange in the 
between phrase environment and a sound anticipation in the within phrase environment. 
 

 A closer examination of the data revealed a behavior of exchange errors that bears 

a relation to the results reported above.  63.48% of the word exchanges involved words of 

the same grammatical category. As we can see in table (5.4), 73 out 115 word exchanges 

involved the exchange of nouns (N1 / N2). This result is in accord with the grammatical 
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category constraint, which states that words that partake in exchange errors are of the 

same syntactic category. This is further reinforced by the very small number of exchange 

errors involving N2 and V found in our data (n = 1).  Another striking frequency present 

in the data includes phrase exchanges. 16.52% of the exchange errors are phrase 

exchanges wherein the phrase [Prep Det N2] has exchanged place with its preceding 

phrase [Det N1]. Category “other” in table (5.4) groups varied responses in which 

occurrence is no greater than chance (mostly once or twice across the total exchange 

errors responses).   

 

Table 5.4: Phrasal membership and grammatical category constraint: (n = 115)   
 

Word order Incorrect Swap 
 fd % 

[V]-[Det N2]-[Adv Det N1] 73 63.48 
[V]-[Adv Det N2]-[Det N1] 19 16.52 
[V]-[Det N1]-[Det N2] 6 5.22 
[V]-[Adv Det N2]-[Adv Det N1] 4 3.48 
Other  13 11.30 
 

 As reported in table (5.5), of the 115 word exchange errors we came across in our 

data, 98.26% are well-formed output. The 1.74% ill-formed output are the result of a 

between phrase sound anticipation. This result bears a relation to the fact that the moved 

element is an entire word rather than sound units hence it is less likely to result in ill-

formed output. 
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 Table 5.5: Well-formedness of exchange error output 
 

Output Incorrect Swap 
 fd % 

Well-formed 113 98.26 
Ill-formed 2 1.74 
 
 

Some instances of hesitation (either full or empty) were noticed in the 

participants’ responses. Table (5.6) shows the distribution of hesitation pauses across the 

different response categories. An interesting variation of occurrence is between the 

incorrect and correct swap responses. The results show more hesitation pauses in the 

correct swap (47.05%) than in the incorrect swaps (16.47%), where the speech errors are 

generated. The same variance is noticed between the correct and incorrect repeat 

responses. Hesitation pauses occur three times more frequently in the correct repeat 

responses than in the incorrect repeat ones. To further test the significance of the 

difference in the frequency of hesitation between correct and incorrect responses, we ran 

a non-parametric chi-squared test. The difference was significant, χ2 (1)= 43.05, p<.001 

 
Table 5.6: Frequency of hesitation pauses across all types of responses (n = 85) 
 

 Frequency % 
Incorrect Swap 14 16.47 
Incorrect Repeat 5 5.88 
Correct Swap 40 47.05 
Correct Repeat 16 18.82 
Other (no response but 
hesitation sound) 

10 11.76 

Total  85 100% 
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Results also show a variation of hesitation frequency across phrasal boundaries. 

Participants tend to mark hesitation pauses at higher levels of the sentence more often 

than lower levels. As reported in table (5.7) below, hesitation is marked at an equal 

frequency at the onset / offset of the verb and the offset of N1 (about 45% for both loci); 

whereas, at the end of the sentence, it is marked on 9.4% of the times. 

 
 
Table 5.7: Frequency of hesitation across phrasal boundaries 
 

Category Frequency % 
[V] 38 44.7 
[Det N1] 39 45.88 
[Prep Det N2] 8 9.41 
 

Referencing table 5.8 below, it appears that there is a marginal difference between 

the number of exchange errors that occur when the elements involved share the same 

gender (29.56% Masc/Masc; 25.22% Fem/Fem) and the number of exchange errors that 

occur when the elements involved do not share the same gender (20% Fem/Masc; 

25.22% Masc/Fem). To further test the significance of the difference between gender 

match and mismatch we ran a non-parametric chi-squared test. The difference was not 

significant, χ2 (1)= 1.052, p>.05 

 
Table 5.8: Frequency of exchange errors between elements of the same/different Gender 

Word order Incorrect Swap (n = 115) 
 fd % 

Feminine / Feminine 29 25.22 
Masculine / Masculine 34 29.56 
Feminine / Masculine 23 20 
Masculine / Feminine 29 25.22 
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Experiment 3: Application of the scoring criteria yielded 960 total responses 

(excluding foil responses); 10.52% are incorrect swaps (n = 101). These are the responses 

that include between phrase exchange errors and other speech errors (mainly sound 

errors). In table (5.9), we report the numbers and percentages of the type of errors 

produced by the participants. Notice that the majority of errors are word exchanges 

(95.05%). This result is compatible with the assumption that word exchange errors occur 

in a between phrase environment. The 4.95% of the remaining speech errors are mainly 

sound errors (except for the one substitution) and could have been grouped as other since 

their occurrence is negligible. Amongst the 96 word exchange errors we found 3 errors 

where the vocalic pattern of the exchanged element has been stranded.  

 

Table 5.9: Type of speech errors in the Incorrect Swap responses 
 

Category Frequency % 
Word exchange 
**Vocalic pattern stranding 

96 
2 

95.05 

Sound anticipation 4 3.96 
Substitution 1 .99 
Total  101 100% 
**Vocalic pattern stranding occurred during the between phrase word exchange.  
 
 
A further examination of the between phrase word exchange errors has revealed the 

larger number of errors (63.26 %) involved full exchange of the element. However, a 

significant portion of the responses (36.74 %) involved errors that have been interrupted 

and self-corrected at the onset of the first exchanged element. Of the full exchange errors, 
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the majority (98.39%) were uninterrupted34. Only a small fraction of the errors (1.61%) 

were interrupted & self corrected. 

 

Table 5.10: Frequency of full and partial word exchange errors  
 

Category Frequency % 
Full exchange 62 63.26 

 
Partial exchange (interrupted & 
self corrected) 

34 36.74 

Total 96 100% 
*Errors are classified as “full exchanges” when the entire adjective is dislocated and fully 
uttered. “Partial exchanges” are the instances where the dislocated adjective has been uttered 
then interrupted at the onset. 
 

 

The observed rate of hesitation pauses was 28.12 % of the total exchange errors 

(both full and partial). Table (5.11) summarizes the distribution of hesitation pauses by 

type of exchange (full / partial) and by position in the syntactic frame. There is a 

significant variation of occurrence between full and partial word exchange errors. There 

are more hesitation pauses in the Partial exchanges (77.78%) than in the full exchanges 

(22.22%). Results also reflect a variance among the position of hesitation. In the partial 

word exchange errors, hesitation pauses are 48.15% frequent right after the offset of the 

first syllable of the moved element (Adjective in most cases) prior to self-correction. 

29.63% of hesitation pauses occurred before the onset of the first syllable of the moved 

element (to slot 1) prior to interruption and self-correction. In the full word exchange 

                                                
34 Interrupted full exchanges are the responses where participants self correct their output after 
the offset of the dislocated adjective. Uninterrupted full exchange is where the participants do not 
correct their responses. 
 



 

 

128 

errors, results show that hesitation is marked at an equal frequency at the onset / offset of 

the moved element (to slot 1); about 11% for both loci). Notice that no hesitation pauses 

have been detected in slots 2 and 3.  

 
Table 5.11 Frequency of hesitation pauses by type of exchange and position (n =27) 
Word Exchange Position Frequency % 

Full exchange 
 
 
 
 
 
 

Before onset of slot 1 

After offset of slot 1 

Before onset of slot 2 

After offset of slot 2 

Before onset of slot 3 

After offset of slot 3 

3 

3 

0 

0 

0 

0 

11.11 

11.11 

0 

0 

0 

0 

Total 6 22.22 

Partial exchange 
 
 

Before onset of the first syllable 

in slot 1 

After offset of the first syllable in 

slot 1 

8 

 

13 

29.63 

 

48.15 

Total 21 77.78 

* Slot refers to the element’s position in the syntactic frame [[Det-N] – [V] – [Adj]]. In the full 
word exchanges, Slot 1 refers to position 1 (originally, Det-N phrase), slot 2 refers to position 2 
(originally, V phrase), and slot 3 refers to position 3 (originally Adj phrase). In the partial word 
exchanges, since the speech error is interrupted at the offset of the first syllable of the moved 
item, slot 1 refers to that unit.    
 
 

Data in Table (5.12) shows that, contrary to the grammatical category constraint 

where only elements of the same grammatical category are exchanged, a vast majority 

(74.19%) of the full exchange errors from the between phrase exchange errors involved 

an adjective-noun swap wherein the closed-class element (the determiner in this case) 

moves with the noun to which it is attached. However, certain cases where the closed 
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class element (determiner) has been stranded and attached to the dislocated adjective did 

occur, but in very small frequency (4.8 %) relative to the total number of full exchanges. 

Another instance where elements of different grammatical categories exchange has been 

noted in six of the full exchange responses (9.6%). In these exchange errors, the three 

elements of the sentence (adjective, determiner-noun and verb) have exchanged position, 

resulting in the following syntactic frame [Adj – Det-N – V]. The same pattern noted 

above is present in partial exchange errors as well. 85.29% of the partial exchange errors 

involve the movement of the adjective to the N-position. However, there is a lower 

frequency (8.82%) of partial exchanges where the closed class element (the determiner) 

has been stranded and attached to a dislocated adjective.  

 

Table 5.12: Word order and phrasal membership by type of exchange (n = 96) 
 

Word Exchange Word order Incorrect Swap 
  fd % 

Full Exchange (n = 62) 
 

[Adj – V – Det-N] 
[Det-Adj – V – N] 
[Det-Adj – V – Det-N]  
[Adj – Det-N –  V] 
[V – Det-N – Adj] 
Other 

46 
3 
1 
6 
1 
5 

47.92 
3.12 
1.04 
6.25 
1.04 
5.21 

Partial exchange (n = 34) Adj—[Det-N – V – Adj]  
Det-Adj—[Det-N – V – Adj] 
Other 

29 
3 
2 

30.21 
3.12 
2.08 

* The italicized word order refers to the output after interruption and self-correction in the partial 
exchange errors. 
 
 
5.6 General Discussion 

5.6.1 Grammatical Category constraint and phrasal membership 
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The results from experiment 2 largely support the initial hypotheses, which 

anticipated that exchange errors will predominantly come from grammatical category 

matches (Grammatical Category Constraint) and that only whole word or stem exchange 

errors would violate such a constraint. Indeed, 98.3% of the exchange errors reported 

above include word exchanges. Only 9 sound errors were produced, 6 of them are sound 

anticipation errors. Most of the sound errors (except 3 sound anticipations, see table 5.3) 

did not occur in the between phrase environment i.e. between [Det-N] and [Prep-Det-N] 

but, as expected, in a within phrase environment i.e. [V-Det-N].  

 

The data revealed a behavior of exchange errors that bears out the assumption that 

elements of the same grammatical category exchange positions across phrasal 

boundaries.  In fact, 63.48% of the word exchanges involved words of the same 

grammatical category (Noun/Noun) in between phrase environment, as in examples (5.5).  

 
5.5 Error:       Intended: 
 
(a) ʃaʕʕal  l-wqi:da     bi-ʃʃmaʕ   ʃaʕʕal e-ʃʃmaʕ bi-l-wqi:da 

 lit          the-lighter with-the-candles lit the-candles with-the-lighter 
 

(b) qaddam    e-tʕtʕbu:qa  fi-l-ħinna  qaddam el- ħinna fi- tʕtʕbu:qa 
  presented the-plates   in-the-hinna  presented the-hinna in-the-plates 

  
(c) qasʕsʕ e-sʕsʕatʕu:r  bi-llħam   qasʕsʕ el-lħam bi-sʕsʕatʕu:r 
  cut      the-cleaver  with-the-meat  cut the-meat with-the-cleaver 
 
(d) xayyatʕ  l-maki:na   bi-ssrawil  xayyatʕ e-ssrawil bi-l-maki:na 
  sewed    the-sewing machine   sewed the –pants with-the-sewing  
  with-the-pants     machine 

 
(e) ħall        bi-l-mfa:tiħ      el-xazna  ħall el-xazna bi-l-mfa:tiħ 
  opened with-the-keys the-safe  opened the-safe with-the-keys 
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(f) daxxal    li-l-madirsa    e-ssɣaar  daxxal e-ssɣaar li-l-madirsa 
  entered to-the-school the-kids  entered the-kids to-the-school 
 
(g) rma     fi-l-ɣa:r        e-llu:ħ   rma e-llu:ħ fi-l-ɣa:r 
  threw in-the-cave the-wood  threw the-wood in-the-cave 
 
(h) zajjan         bi-nawwar      l-ka:s  zajjan l-ka:s bi-nawwar 
  decorated with-the-flowers decorated the-glass with-the-  
  the-glass  flowers 

 

Examples 5.5 (a-d) are a typical representation of between-phrase exchange errors. They 

exhibit the same regularities that have been reported on natural speech errors. In these 

examples, words (not sounds, roots or vocalic patterns) exchange position across phrasal 

boundaries [Det-N] – [Prep-Det -N], they are members of the same surface clause, they 

share the same form class (N/N), they span several intervening words, and they show 

very frail, if ever, phonological involvement. Accordingly, as it has been widely 

established in the literature, word exchange errors like the ones in 5.5 (a-d) typify 

reciprocity between elements that takes place at the functional level of processing. This 

outcome reinforces the interpretation that processing operations reflect the assignment of 

syntactically labeled elements to their location in phrasal structures. A second assumption 

is that the error elements will be whole. This follows naturally from the fact that the 

grammatical category depends on the combination of root and vocalic components. The 

account for these examples is, therefore, transparent. However, as we turn our focus to 

the set of examples in 5.5 (e-h) things get more interesting.  
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In this particular set, the exchanged elements are no longer single words but rather 

entire phrases. In example 5.5(e), for instance, the speaker has exchanged the 

prepositional phrase “bi-l-mfa:tiħ” (with-the-keys) with the noun phrase “el-xazna” (the-

safe). Based on the MIT corpus, Garrett (1975) proclaims that the occurrence of phrase 

exchanges is rare. This assumption was further supported by the naturally occurring 

errors collected by Abd El Jawad and Abu Salim (1987). In a corpus of 911 speech errors 

in Jordanian Arabic, they reported the occurrence of only 5% (n = 43) word exchange 

errors.35 After examining the word exchanges (n = 20) they incorporated in their article 

(Appendix 1 p. 169), we found zero occurrences of phrase exchanges like the ones in 5.5 

(e-h). Note, however, that some of the Jordanian word exchanges occurred in the same 

structural structure like the in our data [V – NP – Prep NP]. The same has been reported 

in Garrett (1975) where 38.14% (n = 37) of word exchanges occurred in a [V – NP – Prep 

NP] syntactic frame36. Contrary to Adb El Jawad and Abu Salim’s findings, however, our 

results show that 16.52% (of the exchange errors elicited in experiment 2) are phrase 

exchanges wherein the phrase [Prep Det N2] has exchanged place with its preceding 

phrase [Det N1]37. Assuming, and rightly so, that these errors take place at the functional 

level of processing; this would give us an idea about the domain of syntactic planning at 

                                                
35 Parenthetically, one caution that we should bear in mind while referring to Abd El Jawad and 
Abu Salim Jordanian Arabic corpus is that their interpretation of the data is merely descriptive 
and shallow. Indeed, they refrained from calculating and reporting the frequency of occurrence of 
the different types of speech errors they collected. Besides, they announced their “reservations 
concerning the data collection and the reliability of coverage and representation” of their data. (p. 
150)    
36 See Garrett (1975:157), Table V: “Structural Summary for Exchanges”.  
37 Fromkin (1971) reported speech error cases involving the exchange of syntactic phrases, as in 
“I wouldn’t buy kids for the macadamia nuts” (intended: … macadamia nuts for the kids) (cited 
in Poulisse, 1999). 
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that level.  Exchange errors are, by and large, triggered by processes relating different 

levels of planning, while computing different ordering associations among the elements 

of those levels. The size of the interacting elements and their domains differ from one 

level to another. In the positional level, the elements are smaller than a word; these would 

involve units as small as phonemes and syllables and their domain is phrase internal. In 

the functional level, the interacting elements are full words, stems and morphemes and 

their domain may extend over a two deep clause range38 (or more if we consider the case 

of substitution errors).  What is important to us, hitherto, is the latter. Knowing that the 

domain of syntactic planning at F level is as large as two deep clauses entails that the 

units that are computed are more than just one word at a time. The evidence for this claim 

comes from an analysis of word exchanges between two verbs. Garrett (1982: 66) states 

the following:  

[…] The functional level processes might be as follows: (a) the set of 
lexical elements for the simple phrases in the scope of a selected verb are 
identified and assigned membership; in some cases, two such verbs groups 
maybe elaborated. The order of elaboration does not at this point 
correspond to utterance order and the process might be considered 
functionally parallel vis-à-vis the positional level.  (b) The first verb set, 
which is chosen for elaboration is the set, which will contain the first 
ordered phrase of the utterance. 
 

Granted that this assumption is plausible, the occurrence of phrase exchanges comes as 

no surprise. 

 

                                                
38 Garrett (1982) specified this domain based on an analysis of hesitation pauses (see also Beattie, 
1980)  
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 Here it is important to pause and notice a curious detail. In either exchange cases 

(word or phrase) reported in (5.5) the behavior of the preposition in the [Prep Det N] 

phrase seems to be calling for some attention. In 5.5 (a-d), the preposition is stranded 

while the attached noun has moved. In 5.5 (e-h), the preposition has moved as part of the 

phrase. Why are we interested in them? Generally, prepositions are classified as “function 

words” / “closed-class words”. Their active presence in the between phrase word 

exchange errors is, on the face of it, unexpected if we recall that one of the idiosyncratic 

properties of word exchanges is that they exchange “content words” / “open class words”. 

Garrett (1982) suggests that this phenomenon is far from being anomalous. Compared to 

“content words”, prepositions, also, head phrases. If we assume that heads of major 

phrasal classes exchange positions across phrasal boundaries then the exchange 

involvement of prepositions in between phrase exchanges is easily justifiable. As 

straightforward as it seems, this alternative line carries a number of drawbacks, the least 

of which is not its incompatibility with sound exchange errors. Garrett (1982) is the first 

to rule out his assumption based on an intrinsic observation. Prepositions behave like 

“open-class” elements in between phrase word exchanges but they behave like “closed-

class” elements in within phrase sound exchanges. If we assume that only elements that 

head phrases are involved in exchange errors then we would expect prepositions to 

partake in sound exchanges, which is not the case. Sound exchange errors do not involve 

prepositions. Prepositions, like other closed-class elements (eg. inflectional morphemes, 

quantifiers, articles, conjunctions, etc.) seem “insulated” from sound exchange processes. 

The question that poses itself is how could prepositions be bipolar; “open-class” and 
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“closed-class” at the same time? The answer is that they alter properties as they move 

from one level of processing to another. They are content words and acting as such at the 

F level, but function words where they land in P level. “If we were to construe the shift 

from functional level to positional level as a shift from specifically syntactic and/or 

logical level to (the systematic phonemic) phonological level, the prepositional shift in 

status would be required, for, phonologically, most prepositions behave with the minor 

classes” (Garrett, 1982: 63). Such reasoning makes a good deal of sense in light of the 

sort of speech errors illustrated in (5.6) below. 

 

 5.6 Error     Intended     

(a) qasʕsʕ fi-llħam     e-sʕsʕatʕu:r  qasʕsʕ el-lħam bi-sʕsʕatʕu:r 
  cut  in-the-meat the-cleaver  cut the-meat with-the-cleaver 
 
 
(b) ħarrak el-mɣa:rif    fi-l-qha:wi  ħarrak l-qha:wi bi-l-mɣa:rif 
  stirred the-spoons in-the-coffees stirred the-coffees with-the-spoons 
 
(c) qarrab l-mʕa:mil bi-dʕdʕaw  qarrab e-dʕdʕaw li-l-mʕa:mil  
   brought close the-factories   brought close the-electricity to- 
  with-the-electricity    the-factories  
 
(d) xallatʕ l-aʕwa:d bi-l-aqra:sʕ   xallat l-aqra:sʕ mʕa-l-aʕwa:dʕ  
  mixed the-sticks with39-the-buttons mixed the-buttons with-the-sticks  
 

 

These speech errors found in our data involve the substitution of prepositions by other 

prepositions. In example 5.6 (a), the speaker substitutes the preposition “bi” (with) with 

the preposition “fi” (in). Similarly, in example 5.6 (c), the speaker substitutes the 

preposition “li” (to) with the preposition “bi” (with). Substitution errors are speech errors 

                                                
39  The preposition “bi” can be translated as “by means of” in this context. 
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that involve form related, or meaning related words. To be more precise, Garrett (1980a: 

208) suggested that meaning related and sound related lexical substitutions are generated 

at different levels. The former arises at the functional level “where lexical items are 

selected for assignment to argument positions, and for the purpose of guiding selection of 

specific phrase planning frames”, whereas the latter arises at a level “following lexical 

specification at the functional level, but prior to the construction of a specific phrasal 

environment at the positional level.” F level word substitutions do not show a significant 

form similarity, and sound related word substitutions are assumed to arise in the shift 

from F to P level lexical selection (lemma driven selection of word form representations). 

Therefore, there could be preposition substitutions, though they are not often seen in the 

English or German data. If the errors we report here were substitution errors involving 

prepositions, then one would presume that, indeed, prepositions act as open-class words 

when they are at an earlier stage of planning i.e. at F level.  However, since they are not 

free standing forms, there is a possibility that they can be sound errors (or F to P level 

word substitutions). More research to clarify this ambiguity is needed.  

 

 To recapitulate thus far, we have seen that results from experiment 2 strongly 

support our first hypothesis stating that the between phrase exchange errors will 

predominantly come from grammatical category matches. This would reinforce the 

interpretation that processing operations reflect the assignment of syntactically labeled 

elements to their location in phrasal structures. The hypothesis also anticipates that the 

error elements will be whole. This follows naturally from the fact that the grammatical 
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category depends on the combination of root and vocalic components. This, too, has been 

validated by our results. Additionally, we found that not only words exchange position 

across their phrasal boundaries, phrases do exchange positions as well. A significant 

virtue of this finding is that it gave us an idea about the size of the domain of syntactic 

planning at the functional level. Before we move on to the discussion of the results from 

experiment 3, we would like to briefly touch on an interesting pattern in the speech errors 

elicited in experiment 2. This pattern is related to gender as exemplified in (5.7) below. 

 

5.7 Error:       Intended: 
  
 Same gender: 
 

(a) ʃaʕʕal  l-wqi:da     bi-ʃʃmaʕ   ʃaʕʕal e-ʃʃmaʕ bi-l-wqi:da 
 lit          the-lighter with-the-candles lit the-candles with-the-lighter 
 (Feminine / Feminine) 

 
(b) qaddam    e-tʕtʕbu:qa  fi-l-ħinna  qaddam el- ħinna fi- tʕtʕbu:qa 
  presented the-plates   in-the-hinna  presented the-hinna in-the-plates  
  (Masculine / Masculine) 
  

 
 Different gender: 
 

(c) ħall l-mfa:tiħ bi-l-xazna   ħall l-xazna bi-l-mfa:tiħ 
  opened the-keys by-the-safe  opened the-safe by-the-keys 
  (Feminine / Masculine) 

 
 

(d) nsa e-dda:r fi-l-kta:b   nsa l-kta:b fi-dda:r 
 forgot the-house in-the-book  forgot the-book in-the-house 
 (Masculine / feminine) 

 

 I would like to refer the reader back to table 5.9 (in the results section). The results 

reported in table 5.9 (and graph 5.1 below) show a variance between exchange errors 
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involving nouns of the same gender and nouns of different gender, where the former 

outnumbers the latter by 9.56%. Though this variance is weak, it seems at first that word 

exchange errors exchange words that share the same gender features (Feminine/Feminine 

– Masculine/Masculine) more than words that are marked for different gender features 

(Feminine/Masculine – Masculine/Feminine)40. One would assume that similarity in 

gender features might play a vital role in reinforcing the effect of the GCC on the 

production of word exchange errors but as we will see, this is not the case. 

 
Graph 5.1: Frequency of word exchange errors involving same and different 
gender features. 

  

 

 Pechmann et al. (2004) conclude from a study on the recovery of grammatical 

category information during lexical processing that the contribution of gender marking in 
                                                
40 There is a distinction in the literature between conceptual and grammatical gender (Schriefers, 
1993; Vigliocco et al.,1997; Levelt et al., 1999; Pechman, 2004). “The dissociation of 
grammatical gender gender and conceptual gender […] allows us to distinguish representations of 
lexical information from the conceptual correlates of gender information from phonological 
representation” (Vigliocco et al.,1997: 316). 
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the retrieval of grammatical category information is minimal. In their study they tested 

the gender marking effect in two languages: German (a language that marks gender) and 

English (a language that does not mark gender).  Their results reflected a similarity 

between the two languages in their pattern of grammatical information retrieval. This 

observed similarity runs afoul with the assumption that gender processing is a significant 

source of the grammatical word class effect that Pechman and Zerbt (2002) previously 

reported in their study of German. However, Pechman and colleagues (2004) announce 

that they “do not suggest that gender plays no role in the processing involved, but it is 

clear that the major impact of grammatical category differences in the noun and closed-

class distractors does not rely on an interaction with gender mechanisms.” 

 

 Berg (1992) investigated the role gender plays in lexical retrieval. Berg analyzed 

one of the types of word substitution errors (known as paraphasia) produced by a 

German aphasic patient.  The results show that both the grammatical category and gender 

features affected lexical access. However, gender showed a weaker effect compared to 

grammatical category. To account for this finding, Berg assumes that “prelexical features 

(such as wordclass) are available before lexical selection, and hence exert a direct 

influence, while postlexical features (such as gender) only become available after a 

subset of nodes has already been activated, and hence are less likely to influence the 

processing result” (Berg 1992: 219, cited in Poulisse, 1999). 

  

 Along the lines of Pechman et al., (2004) and Berg (1992) we would assume that 
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the activation of gender features at the conceptual level would just play a minor role in 

the reinforcement of the GCC at the functional level of planning. After all, word 

exchange errors were produced even when the exchanged nouns were marked for 

different gender. The significance of the variance in frequency between exchanged words 

of similar and different gender was relatively minor. 

 

 Now we turn to experiment 3 that was designed to be another test of the 

Grammatical Category Constraint. In this experiment, we tested speakers of Tunisian 

Arabic in a procedure designed to elicit between phrase exchanges involving elements of 

different grammatical categories [Noun/Adjective] like in “el-borgdana kanit ħluwwa”  

(the-orange was sweet). Our initial hypothesis (hypothesis #2) assumes the probability 

that exchange errors might arise for elements that do not match in grammatical category. 

Since we are testing a language that has an idiosyncratic non-concatenative morphology, 

instead of whole words, they might be root exchanges or exchanges of other elements of 

the word structure. If so, the focus would shift away from a characterization of the 

planning domain for such errors as syntactically defined. 

 

Results show that 10.52% of the total 960 responses are incorrect swaps (n = 

101). These incorrect swaps include between phrase exchange errors and other speech 

errors (mainly sound errors). In table (5.9) above, we report that the majority of errors are 

word exchanges (95.05%) like the ones in (5.8). This result is compatible with the 

assumption that word exchange errors occur in a between phrase environment. The 
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4.95% of the remaining speech errors are mainly sound errors (except for one substitution 

error). Interestingly enough, amongst the 96 word exchange errors we found only 2 errors 

where the vocalic pattern of the exchanged element has been stranded.  

5.8 Error:       Intended: 
(a) mmasxa kanit l-qaʕʕa   l-qaʕʕa kanit mmasxa 
 dirty  was the-floor    the-floor was dirty 
 
(b) ʃajiħ kan e-ddʒa:ʒ    e-ddʒa:ʒ kan ʃajiħ 
 dry was the-chicken   the-chicken was dry 
 
(c) mkassri:n kanu e-ssla:lim   e-ssla:lim kanu mkassri:n 
 broken were the-ladders   the-ladders were broken 
 

At the surface of it, the speech errors in (5.8) seem to be in compliance with the 

well-established properties of word exchange errors: they exchange words, and they 

happen between phrases. However, notice that the words that are being exchanged are of 

different grammatical categories (Noun / Adjective). This should pose a major problem 

with the GCC. If the exchanged elements were roots or vocalic patterns instead the issue 

would have been resolved and the errors would have been accounted for as stranding 

errors, which occur at a different planning domain from the syntactically defined one. 

Such a domain should show less dependency on the GCC and should involve units 

smaller than a word (consonantal roots, vocalic patterns). This is not the case in our data. 

We have encountered only two instances where the vocalic pattern has been stranded and 

the stem (root) has been exchanged (see examples in 5.9). Obviously, these instances 

have no statistical significance and we cannot draw any generalizations based on them. 

Interestingly, such errors have not been reported by Abd El-Jawad and Abu Salim either. 

The 57 root exchanges they obtained in their corpus were between phrase exchange 
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errors. No vocalic pattern exchange or stranding has also been reported (Abd El-Jawad 

and Abu Salim, 1987). 

 

 
5.9 Error:      Intended: 
 

 (a) rzaan kanu l-baab     l-bibaan  kanu rzaan 
   heavy were the-door (sing)   the-doors were heavy (pl) 
 
 (b) mlawniin kanu l-aħyiit    l-aħyuut kanu mlawniin 
   colored were the- (non-word)   the-walls were colored 
  

Now we are left with word exchange errors that occur between phrases but violate the 

GCC by exchanging words of different grammatical categories41. This supports part of 

our hypothesis but refutes another part of it. The question now is how can we account for 

this phenomenon?  Stemberger (1985) suggests an appeal for a flexibility of the GCC. On 

an analysis of stem exchange errors, he reported 15% of GCC violation estimate (Garrett 

(1975) reported 70% and Ferreira and Humphreys (2001) reported 20% of violation 

estimate)42.  The fact there is a violation43 of the GCC can be seen as evidence that 

                                                
41 Just a word of caution about the effects of experimental task demand here: we are actually 
instructing subjects, in this experiment to exchange words of different grammatical category on a 
significant number of trials, so the real test is whether the incidence of this event is affected by 
the grammatical category violation. 
 
42 It is important to note here that Garrett (1975) links this violation of the GCC in the stem 
exchange errors to the fact that these errors occur at a planning level (postsyntactic morphological 
level) that is not constrained by GCC. Ferreira and Humphreys (2001), on the other hand, suggest 
the GCC has a larger scope than originally believed, where the form frequency of sublexical 
errors are effected by syntactic factors, and that “word errors occur at a single level of lexical 
representation at which words indexed by syntactic roles, while phoneme errors occur at a 
following level of phonemic representation where segments are assigned to syllabic locations”. 
(p.77) 
 



 

 

143 

“syntactic category influences make up a soft constraint and not a categorical influence” 

(Ferreira and Humphreys, 2001: 55). If we assume that the GCC is not completely 

inviolable, we can then, systematically account for the 96 word exchange errors collected 

in experiment 3. Whatever the face value of this assumption, it is obviously an empirical 

issue and further investigation is needed.  

  

5.6.2 The automaticity of a an editor 

Although the main focus of experiments 2 & 3 was on testing the robustness of 

the GCC and phrasal membership, the presence of an editor/monitor was detected in the 

participants’ responses. Results show two patterns of responses: (1) responses involving 

full word exchange errors in which the speakers did not halt the error, and (2) responses 

involving partial exchange errors, where the speakers interrupted the occurrence of the 

error. As represented in graph (5.1) full exchange errors are more frequent when the 

exchanged items are of the same grammatical category (eg. [Noun]-[Noun] in experiment 

2). By contrast, partial exchange errors occurred more frequently when the exchanges 

items were of different grammatical category (eg. [Noun]-[Adjective] in experiment 3). 

Here we might pause to revisit a curious detail; we did notice from the data in experiment 

3 (see graph 5.2) that although the grammatical categories differed, full exchange errors 

occurred (63.26%) which were not interrupted, corrected or noticed by the speaker. This 

finding is both surprising and significant and raises for us two distinct questions. First, 

how are errors detected in this processing system? Second, what determines the 

                                                                                                                                            
43 Violation of the GCC does not mean an absence of it. 
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consistency to which errors are detected?  

 

Graph 5.2: Frequency of Full and Partial exchanges in experiments 2&3  

 

As we have seen in the previous section, through the presence of exchange errors 

we understand that portions of the utterance to be produced are distributed temporally 

throughout the processing system. However, what is not known is how much of the 

speech to be produced is available at a given time. The existence of exchange errors has 

provided us with an answer, but only to a certain extent. Indeed, it seems obvious from an 

example like in (5.10), that the interaction between words, which yield an exchange error, 

takes place at a level for which the phrasal membership or grammatical role of a word is 

irrelevant or simply not yet determined.  This as a clear indication that the GCC is at 

work (in experiment 3) even though the violations occur.   

 

5.10 Error:      Intended: 

(a) Within phrase  
   e-ttamri:n     saʒʒal    saʒʒal  e-ttamri:n 
   the-exercise recorded    recorded the exercise 
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  (b) Between phrase 
 xnaq l-mxa:did bi-tʕtʕfol   xnaq e-tʕtʕfol bi-l-mxa:did 
 choked the-pillows with-the-boys  choked the-boy with-the-pillows 
  

However, sentences like in (5.11) raise a controversial issue: How long does it take for 

the processor to realize the existence of an error?  

 

5.11 (a) mqa [aa] e-sʕsʕba:bitʕ kanu mqatʕtʕʕi:n   
  Intended: e-sʕsʕba:bitʕ kanu  mqatʕtʕʕi:n (the-shoes  were torn) 
               
 (b) ʕa [__] l-hli:b kan ʕadim 
  Intended: l-hli:b kan ʕadim    (the-milk was rotten) 

 
 

Garret (1980: 186) states the following “it is unquestionably the case that we do 

monitor our speech, and that depending upon circumstances, we correct a variety of 

departures from the ideal target, including various mispronunciations. [...] It seems likely 

the relevant ‘editorial’ function must be quite subtle and, in particular, applied at an 

earlier stage then of that which we are consciously aware.”44 Garret’s assumption may 

account for some speech errors like accommodation, where the errors are adjusted and 

accommodated to the intruding environment before spell-out i.e. conscious articulation of 

the error. However, this same assumption falls short in accounting for examples like in 

(5.11) where the error has been partially uttered, interrupted then corrected. Not only that, 

but this process of correction is overtly marked by hesitation pauses (this will be 

discussed in greater detail in a later section).  

                                                
44 Note that the postulation of an internal editor doesn’t amount to denial of a conscious level 
monitor in Garrett’s modeling. 
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 As we mentioned above, production processes are simultaneously active and 

incremental at the same time (Levelt, 1989; Garret 1988). That is, as soon as the 

preverbal message is passed on from the M level to lower levels of processing, the 

conceptualizer starts on the next chunk while the previous chunk is being processed 

(Kempen & Hoenkamp, 1987; Kormos, 2006). As a consequence, the articulation of a 

sentence can begin long before the speaker has completed the planning of the whole 

message. During the parallel processing, a mis-selection and displacement of the 

activated elements can take place, resulting in the production of a speech error. In some 

cases (see examples in 5.11), the speech errors are interrupted and self-corrected. To do 

this “an editor/monitoring system” is required. In the spreading activation models (Dell, 

1986; Stemberger, 1985; Dell and Reich, 1980), monitoring is in step with a bottom to 

top flow of activation, this being the case, the monitoring process is an integral feature in 

both the processes of production ad perception, wherein errors are detected and repaired 

automatically (Dell, 1986). But, if the monitor is constantly active and repairing speech 

throughout its production, how then can speech errors ever occur? Obviously speakers do 

not interrupt and correct every single error in their speech, or we would not have any 

speech error data to speak of in order to study speech production.  

 

 In an attempt to address this problematic, McKay (1992), proposes the node 

structure theory (NST). In this theory, “if a node formed a new connection with another 

‘uncommitted’ node, prolonged activation could come about, and this would be capable 

of triggering awareness and, thus, contributing to the detection of the error” (Kormos, 
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2006; 30). Without any further clarification, however, McKay suggests that awareness 

plays a crucial role in correcting the error. It is to the speakers discretion whether to 

correct the error or not after its detection. McKay’s NST remains unjustifiable so far, and 

therefore, not favorable to be adopted to account for the errors in (5.11).  

  

 Another approach that we can possibly opt for is to propose a model where the 

editor has its own system of operation like the one proposed by Motley and his 

colleagues (1982). In their model, the editor occupies a prearticulatory position that 

allows it to test the processed output before articulation. The editor functions based on 

certain criteria, mainly, “lexical legitimacy, syntactic and semantic appropriacy, 

situational context, and social appropriateness” (Motley et al., 1982; cited in Kormos, 

2006: 30). If we are to opt for this model, we definitely have a problem justifying the 

existence of errors as in (5.11), yet again. Besides, the error in this model can only 

inspect errors towards the end of the production processing i.e. the prearticulatory point 

and therefore it cannot detect errors occurring at higher levels of processing.  

 

 Levelt (1989,1993) posits a model that has been the most widely adopted in the 

literature (both in research on L1 and L2 language production). Levelt’s model is quite 

similar to Garrett’s multi-level model in that both models are based on serial, 

independent, incremental, unidirectional levels. Levelt’s model, however, is a more 

complete picture in that it combines processes from both production and comprehension 

systems. In this model, the monitor is located in the conceptualizer and receives its input 
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from the speech comprehension system that operated as an internal and overt speech 

parser. Additionally, Levelt assumes, along the lines of McKay’s NST, that awareness 

plays a role in monitoring the production of speech. At an earlier stage in the production 

system the preverbal plan is checked against the speaker’s intention. At an intermediary 

level of processing, the articulatory plan is checked. This process is internal and would 

prevent errors from occurring. Overt speech, on the other hand, is inspected by the 

comprehension system for meaning related anomalies. At this level, if a problem is 

detected, it is up to the speaker to either revise it, regenerate it, or simply ignore it. 45 This 

process is external. Overall, there are three monitor groups operating along the 

production system. One checks the preverbal plan against the speaker’s original intention; 

this is known as the “perceptual loop”. One checks the internal phonetic plan before 

articulation; this is known as the “prearticulatory loop”. And a third one checks overt 

speech against the intended meaning; this is known as the “external loop”. This 

monitoring model seems to be the most applicable account that might have the potential 

to clarify the occurrence of speech errors in our data. However, this model is not void of 

shortcomings. First, the model has a complex interface and seems to require a good deal 

of “conscious” use of attentional and memory resources during production and 

monitoring of the message. This may result in slowing down the production process. As a 

matter of fact, Levelt (1989: 21) attests that “human controlled processing tends to be 

serial in nature, and is therefore slow.” To avoid this problem, Levelt suggests that only 

the “external loop” requires awareness; the grammatical and phonological encodings are 

                                                
45 This will depend on the nature of the error as well as other contextual factors.  
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automatic, which should speed up the process. If this is true and if the monitor functions 

properly, then internal monitoring should prevent errors from occurring and, 

consequently, the comprehension system that runs the external monitoring loop would be 

left with nothing to flag for conscious decision making.46 

 It seems that there is a common problem that most of the models discussed above 

suffer from. The problem is that they all suggest a monitoring system that is rigid enough 

to prevent the occurrence of errors. What we need is an editor whose activation depends 

on a violation of one of the language production constraints (GCC, syllable position 

constraint, phonetic similarity constraint, etc) at any of the processing levels. Let’s take 

the example of word exchange errors. The rule states that these errors are bound by 

phrasal membership, that is they occur only in a between phrase environment. The rule 

also states that these errors are generated at a level where only abstract grammatical 

information is available, and that they are subject to a GCC. When an exchange error like 

in 5.12 (a) takes place, the editor does not prevent it from occurring because there is no 

obvious violation of the GCC that would trigger its activation. However, when an error 

like in 5.12 (b) takes place, the editor will detect a violation of the GCC and either 

prevent it from happening if it is still at the prearticulatory levels, or interrupt it and 

correct it if it passes the articulatory level.  

 

5.12 (a) bazzaʕ e-ʒʒra:ri     ʕa-ʃʃorba 
   poured     the-mattresses   on-the-soup 

                                                
46 For a more detailed review of speech monitoring models see Postma (2000). In his paper, he 
evaluates the three major theories of speech monitoring, namely the perception-based theory, the 
production-based theory and the node structure theory (NST).  
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Intended: bazzaʕ e- ʃʃorba ʕa-ʒʒra:ri (poured the-soup on-the-
mattresses) 
 

  (b) sm [__] el-bagra kanit smi:na 
   Intended: el-bagra kanit smi:na (the cow was fat) 
 

 Like the other models, discussed above, we support the existence of an internal 

loop to operate at all prearticulatory levels with the addition of an internal monitor. 

However, where we differ, is in the nature of this monitor. In the previously accepted 

models mentioned above, the internal monitor is constantly active and checking and/or 

correcting the data flow regardless of the existence of error. However, in our proposed 

model the monitor is an editor on stand-by, which is only activated at the onset of error, 

and is not constantly filtering speech. In other words, this editor is quasi-automatic, in the 

sense that it is activated only when a violation in the data flow takes place. Further study 

of the intervals error-to-cutoff and cutoff-to-repair (like in Hartsuiker & Kolk, 2001) 

might be useful in testing the possibility of this. We want a model that is simple, concise 

yet comprehensive enough to account for natural speech fluency as well as its incidental 

disfluency.  

 

My idea is that, by the time the processor starts filling in the remaining syntactic 

frame slots after sending off the erroneously assigned element to lower levels of 

processing, it realizes the problem and automatically activates the editor, which will 

interrupt and possibly repair the error. The time between the error-to-cutoff and cutoff-to-

repair (mostly marked by a hesitation pause) is the time the editor is on a mission. What 



 

 

151 

happens is, due to incrementality, by the time the parser processes the subsequent 

elements of the intended message and realizes that a mis-selection / mis-assignment took 

place, the erroneous element has already reached articulation.  The parser immediately 

halts the processing and, hence, articulation of the erroneous element. Therefore, the 

editing (in the case of between phrase word exchanges) takes place internally at F rather 

than externally.  

 

 Vigliocco, Antonini, and Garrett (1997: 315) designed a simplified speech 

production diagram where we see the levels and pathways for language production 

processes. However, this diagram is non-inclusive of an internal editor, nor a 

bidirectional pathway for speech production. So, referring to Figure (5.1), I have merely 

added arrows indicating possible routes of flow for speech across the production system 

in which the dotted arrows (dotted representing quasi-automatic) represent instances 

where the editor re-routes speech back through the levels of language production, to be 

computed correctly after error has been detected. Also, it is important to add that the 

editor does not implicitly have to function at one level, but can operate at varying levels 

within the workflow of speech production, wherever the error takes place. For example, 

sound exchange errors take place at the P level, this is presumably where the editor will 

fix them. Furthermore, word exchange errors, which take place at the F level, are then 

edited at the F level, and so on and so forth.  
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Figure 5.1: Internal editing across the different levels of representation within the 
Production system 

 

 It is important to note, however, that this editor is not always activated by the 

error in speech. Rather, we find that the editor may be inconsistent in catching errors as 

represented by the data in experiment 3 (which involved swapping of items of different 

grammatical category), where the majority of error (63.26%) was full exchange error that 

was not interrupted or corrected but erroneously articulated without activating the editor. 

While only 36.74 % of the partial exchange errors (where speech was interrupted and 

corrected) occurred, representing instances where the editor was activated after partial 

articulation, then, corrected the error after halting speech. Since these exchange errors 

violate the GCC, we expect that all (or most) of them would activate the editor. What is 

interesting, though, is that the majority of full exchange errors did not (with the exception 
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of 1 partial exchange error which was self corrected after the offset of the dislocated 

word, illustrated in 5.13 below); and that the minority of the data represents instances 

where the editor was activated by violations of the GCC and speech was self-corrected at 

the onset of the dislocated word. 

 

5.13 mʕalqi:n [aaa] e-sswa:ri: kanu mʕalqi:n  
  Intended: e-sswa:ri: kanu mʕalqi:n (the-shirts were hung) 
 
 

 To avoid the problem of having an editing system that prevents error from 

happening at all times, and at the same time to account for the full exchanges generated 

by experiment 3, one should assume that the editor is not a very consistent one, but rather 

quasi-automatic. There are three possible hypothetical reasons that we can think of to 

explain the automaticity of such an editor.  

1. Editing is affected by the speed of activation time. In chapter 2 of this dissertation, 

we mentioned that Dell and Reich (1980) support the assumption that the accuracy 

of speech production is dependent on speech rate. The faster we speak, the more 

errors we tend to make. Under the constraint satisfaction account, this would be 

explained as follows: during the spreading activation, the “lexical” editor’s effect is 

reduced by the amount of time available to the activation. This lexical editor 

functions by “suppression of non-word outcomes rather than by facilitation of word 

outcomes” (Dell & Reich, 1980: 283). Based on this line of thought, the editor in the 

model described below, may act selectively or inconsistently due to time constraints 

imposed during the production of speech. Recall that the experiment was designed 
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to be rapid fire, putting time pressure on the participants. Additionally, the “well 

formedness” of a word may affect the degree to which the editor, in this model, is 

activated. For example, words, which violate the GCC but are whole or well-formed 

words, may not trigger the editor as well as words, which are non-word outcomes. It 

is important to note that the degree of “formedness “ in words was not a major 

theme represented in the data, and so inferences about the constancy of the editor 

based on word versus non-word outcomes cannot be made. So, while we do not 

deny the existence of a lexical editor, we feel that the activation of the editor is not 

limited to lexical constraints; syntactic, phonological, and time constraints also 

determine the degree to which the editor is activated.  

2. Editing is affected by word complexity. Howell (2003) suggests that the activation 

builds up at different rates for words of different complexity levels47. Accordingly, 

one would expect that more complex words take a longer time during activation, 

which might limit the time and the scope of the editor since activation overlap will 

result. 

3. The GCC is a soft constraint. As we have seen earlier (in section 5.6.1), one of the 

possible justifications for the GCC violation in word exchange errors is that the 

flexibility of this constraint makes it prone to violation.  
                                                

47 Howell (2003) uses the EXPLAN model to account for repetition and hesitation in speech 
production. They relate the production of sentences like “in the in the spring” to word 
complexity. In a sentence like “in the spring”, the activation of “spring” takes longer time 
(since it has a more complex onset) than “in” and “the”. A threshold rule states: produce the 
word whose activation is above T (Tx-Ty is the interval of time of activation, where T is the 
peak at that interval). By the time the word “spring” reaches T, the words “in” and “the” 
have bean already above threshold, thus the speaker produces “in the in the” while the more 
complex word gets activated. 
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Points (1), (2), and (3) are of course just no more than guesswork, for we have no solid 

grounds in this type of data from which to draw conclusions de rigueur. Further, 

statistical evidence is needed to determine the exact cause for the editor to “fail” in 

preventing errors.  

 

Referring back to the partial word exchanges produced by participants in 

experiment 3, one would question whether editing is a response to the violation of the 

GCC and the generation of speech error, or is it simply due to experimental demands i.e. 

a response to the violation of the experimental instructions. Recall that, the speech errors 

collected in this experiment resulted from the subjects mistakenly swapping the items 

rather than repeating them as they were instructed. If the answer is the latter, then the 

above-suggested theory cannot be supported with the data obtained. However, if we 

compare the frequency of editing in experiment 2 and experiment 3 we notice a 

significant variance between the two. Editing is more frequent in experiment 3 (36.74%) 

where there is a violation of the GCC, compared to experiment 2 (7.83%) where there is 

no violation of the GCC. Note that the same experimental paradigm has been used in both 

experiments. If the editing were a mere response to the violation of experimental 

instructions, we would have had similar values for interruption and self-correction across 

both experiments 2 & 3. In closing, this finding consolidates theories from both the 

modular multi-level accounts and the spreading activation accounts, validating the errors 

elicitation paradigm used in this study as an investigation tool.  
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CHAPTER 6: 

STUDIES ON L2 SPEECH ERRORS,  

L2 SPEECH PRODUCTION AND SLA 

 

 

They spell it ‘Vinci’ and pronounce it 
‘Vinchy’: foreigners always spell better 
than they pronounce. 
(Mark Twain) 
 
 
 
 
 

6.1 Introduction 

Research on L2 speech errors is very limited and findings are considerably at a 

variance from each other. However, as noted by Poulisse (1999), the very few studies on 

L2 slips including hers have provided support for the conjecture that L1 and L2 

production share some similarities. Clearly, studying L2 speech errors could reveal 

underlying properties of L2 acquisition processes and provide insight about which part of 

the language system is being developed (Bowerman, 1978). Additionally, such research 

will aid in developing a multilingual model of speech production.  

 

In this chapter, we review the literature relevant to L2 speech errors and L2 

speech production models. We also touch on the implications of speech error findings on 

SLA. We then conclude this chapter with a summary of the main points while drawing 
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some connections with our own findings from the Tunisian Arabic speech error data. 

Finally, we close the chapter with some recommendations for future research. 

 

6.2 Speech errors in L2 

Most of the L2 speech production studies have emphasized the differences 

between L1 and L2 production processing. These differences are associated mainly with: 

(a) L2 knowledge is not complete 
(b) L2 is less fluent 
(c) L2 level of automaticity is lower than L1 
(d) L2 is influenced by L1 

(a) is a result of the fact that, depending on the stage of acquisition and the level of 

proficiency, the semantic, syntactic, morphological and phonological information of L2 

lexical items may not be entirely specified yet. Additionally, the relationship between the 

lexical items may not be entirely specified either. Likewise, the L2 grammar knowledge 

is still under development during the course of L2 acquisition.  

(b) and (c) are tightly linked. Lack of automaticity of L2 processing is reflected by the 

serial processing mainly at the morphophonological and articulatory levels (Poulisse 

1997: 208). It is also reflected by the higher rate of hesitation pauses produced by L2 

speakers compared to those produced by L1 speakers. 

(d) is evidenced by the presence of L1 traces in L2 production. L1 interference, however, 

has been interpreted through a variegated range of assumptions. First, L1 interference can 

be either intentional or unintentional.  The former is identified as a code switching (Appel 

and Muysken 1987; Faerch and Kasper 1983; Grosjean 1982; Poulisse 1990). It is also 

referred to, originally by Giesbers (1989), as ‘performance switches’ or more often as 
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‘transfer’ (Lado 1957; Kayser 1992; Gass and Selinker 1992) or as ‘crosslinguistic 

influence’ (Kellerman and Sharwoodsmith, 1986). The latter, on the other hand, is 

understood as unintentional performance switches (Kellerman and Sharwood-Smith 

1986; Poulisse and Bongaerts 1994). These (i.e. unintentional switches) constitute L2 

speech errors.  

  

 As mentioned in the introduction of this chapter, research in L2 speech errors is 

very scarce and most of it focuses on lexical retrieval processes and the organization of 

the mental lexicon. The main questions were: are L1 and L2 words stored at the same 

locus? How are they accessed? Are they selected and activated simultaneously? If not, 

which language gets selected and activated first? If yes, how does the conceptualizer 

differentiate between both? Seliger (1980) argues for a compound storage of L1 and L2 

words in the mental lexicon. He justifies his proposal through the substitution of L2 

words with their L1 translation during L2 production. Poulisse and Bongaerts (1994) also 

studied lexical substitution errors produced by Dutch L2 learners of English and they 

concluded that L1 and L2 lexical items are stored in a “multilingual network” where each 

item holds language-specific information.  In their study they, first, isolated the 

“intentional” from the “unintentional” switches. “Bilinguals can and do switch from the 

L2 to the L1 and vice versa, it is important to remember that L2 speakers, particularly the 

more advanced ones, are also remarkably able to keep two or more languages apart when 

they wish to do so” (Poulisse 1999: 56). This partition was based on observations made 

on the frequency of hesitation pauses. They concluded that unintentional switches tend to 
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be accompanied by considerably less hesitation pauses. Second, within the unintentional 

switches, they distinguish between switches that are “adapted” and/or “non-adapted” to 

the L2, morphologically or phonologically. Their assumption is that the non-adapted 

switches are proficiency related. Therefore, the less proficient the L2 speakers are, the 

more switches they produce. In their findings section, they reported that not only 97% of 

their data included non-adapted switches that are related to the L2 speakers proficiency 

levels but they also found that most of the switches involved function words (42%). 

Switches involving content words occurred only 17.5% (for similar findings, see 

Williams and Hammarberg, 1998). They also analyzed the morphologically and 

phonologically adapted switches (2.85%) and found that 54.5 % are morphologically 

adapted switches involving only verbs. Another occurrence they noticed in the production 

of their L2 speakers is related to the relatively high number of L1 function words in 

substitution errors. They relate this phenomenon to the amount of attention the L2 

speakers devoted to function versus content words (small and high, respectively) as well 

as to the length of function words (shorter) compared to content words (longer). Poulisse 

and Bongearts assume that the longer the word is the less time the speaker has to devote 

to correction. Based on the totality of these findings, Poulisse and Bongaerts introduced a 

spreading activation account of lexical access in bilingual speakers. In their account L1 

and L2 lexical items are stored in a compound lexicon where the frequency of L1 and L2 

words plays an important role in the selection and activation of the target words.  
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 One of the other few studies on L2 speech errors was run by Baker (1990). His 

study compared the production of Native speakers (L1 Spanish) and bilingual speakers of 

L1 English and L2 Spanish. His results show that the speech errors produced by both 

native speakers (N) and nonnative speakers (NN) exhibited a similarity effect, where the 

error and the target word share the same number of features, the syllable position, the 

stress value and the grammatical category (for a similar proposal see Crow’s (1990) study 

of French/English bilinguals). On the other hand, he reported some differences between 

native and non-native speakers. Compared to N, the NN’s substitution errors involved 

more meaning-related words than sound-related words. Based on this difference Baker 

implies that the lexicon is organized by meaning and sound separately. As we can see 

here there is a similarity between this claim and those proposed by L1 models of 

language production attesting different stages for syntactic and phonological planning 

systems.  Another interesting finding that Baker reports is that, in cases of self-correction, 

N produce more speech (compared to NN) before correcting the error and repeat more 

speech after correction. Baker (1990) suggests that this reveals a difference between 

programming in N and NN speech production as well as the degree of automaticity and 

the amount of attention devoted. Accordingly, NN tend to lack the ability to plan their 

speech further ahead. They lack automaticity in planning and require more attention than 

N.    

 

However, Baker’s assumption that native speakers produce and repeat more 

speech before and after the error detection and correction is a little perplexing and differs 
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with our findings. In chapter 5, we reported that all error interruption and error correction 

occurred either before or after the onset of the erroneous item (vide the partial exchange 

errors) or at the offset of the erroneous word (vide the full exchange errors). We did not 

find any occurrence where the participants produced more speech before detecting the 

error.  That L1 speakers have the ability to plan ahead is a reasonable assumption. 

However, assuming that L1 speakers take a longer time in detecting and correcting the 

speech error is rather implausible and requires more investigation. 

 

Based on L2 speech error data and other sources of L2 language production data, 

bilingual models of speech production have been introduced. Most of these models draw 

on Levelt’s (1989) and, to a lesser extent, Dell’s (1986) monolingual models, or a 

combination of both. In what follows, we will briefly review how these models explain 

L2 speech production throughout the different levels of processing. Instead of reviewing 

each model separately, we will present the different views regarding the major levels of 

processing (conceptualization, formulation, and articulation) as well as self-monitoring. 

 

6.3 Bilingual Models of Speech Production 

Conceptualization in L2. The main question that most models try to address is 

whether L1 and L2 share the same conceptual representations. Kroll (1993) assumes that 

L1 and L2 share the same conceptual representations; however, where they differ is in the 

lexical representation (cf. McNamara & Kushnir 1971; Albert & Obler 1978). In a similar 

vein, but using a different argumentation, DeBot (1992) states that L1 and L2 lexical 
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items are stored in the same lexicon, but form different subsets that are activated at 

different degrees depending on the target language. Both L1 and L2 speech plans are 

simultaneously activated and ready for selection. The decision of language selection is 

made at the conceptualizer (macroplanning); then the language specific encoding is 

activated (microplanning) allowing the preverbal message to carry language specific 

information to the formulator. DeBot and Schreuder (1993) adjusted their hypothesis by 

introducing a “language cue” at the preverbal message level. The role of this cue is to 

facilitate the selection of the appropriate words in the target language. In order to perform 

this task, the language cue raises the activation of these words in the mental lexicon. 

They also added another function, which they called the “verbalizer” (VBL) (cf. Bierwish 

and Shreuder, 1992). Located between the conceptualizer and the formulator, the VBL 

maps the conceptual structures available at the preverbal level and the semantic 

representations of lemmas available in the lexicon. This extra component, however, has 

been criticized for being superfluous (Levelt et al. 1999, Poulisse, 1999).  

 

Poulisse and Bongaerts (1994) propose a conceptual level that is organized by 

mapping features like [+human] [-adult], which they refer to as “meaning elements” with 

semantically related words in both languages (L1 & L2), through a spreading activation 

process48. See figure (6.1) for an illustration. According to this model, the L2 lemmas 

receive a higher activation since they carry a [+L2] feature. The L1 lemma gets activated 

as well but with a lower intensity. 

                                                
48 For similar proposals see De Groot (1992), Paradis (1997) 
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Figure 6.1: The selection of an L2 lemma through spreading activation (from Poulisse 
and Bongaerts, 1994: 41) 
 

 
 
 
 

The elaboration of a model in which L1 and L2 are stored in one single mental 

lexicon is based on instances of language switches, where L1 lexical items are produced 

instead of their L2 translations. Parallel activation of L1 and L2 speech plans is thought 

to facilitate the accidental mis-selection of the non-target language (in the case of 

unintentional switches, also referred to as substitution errors), which is mainly due to the 

level of proficiency, and lack of automaticity and attention time; or an intentional 

selection of L1 instead of L2 (in the case of problem-solving strategies), which is mainly 

due to either a lack of a lexicalization of an L2 concept or simply the acquisition of that 

particular lexical item has not yet occured (Poulisse and Bongaerts 1994).  

 

  Formulation and Articulation in L2. Another question that bilingual models of 

speech production attempt to answer is: after language specific information has been 
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selected in the preverbal plan, do the rest of the processing levels, i.e. the formulator and 

articulator, function the same way as for L1 production or do they differ? The major 

assumption is that syntactic and morphological encoding are language specific. 

Phonological encoding is language specific as well with the exception that, like lexical 

items, both L1 and L2’s sounds and pitch patterns are stored in the same locus. Myers-

Scotton (2005), based on language switches data, claims that different types of 

morphemes49 are accessed differently in L1 and L2 speech production. Likewise, DeBot 

(1992) and Pienemann (1998) claim that syntactic encoding (clausal and phrasal structure 

building) is language specific. In other terms, an L2 lemma would trigger only L2 

grammatical encoding processing. Using a syntactic priming technique, Meijer and Fox 

Tree (2003) studied syntactic encoding of L1 and L2 shared structures and found that 

participants switched between L1 and L2 structures depending on which structure they 

see on the prime. They, thus, concluded the following: “Syntactic rules necessary for both 

languages are centrally stored [and] are not labeled with respect to language” (p. 193). 

However, Meijer and Fox Tree (2003) seem to have missed a crucial detail related to 

SLA. For speakers to switch from one structure in one language to another structure in 

the opposite language, they must have had acquired at least a lower order syntactic 

procedure (Pienemann et al. 2005). This, as suggested by Kormos (2006), would entail 

that at earlier stages of acquisition L1 and L2 syntactic rules are not stored at the same 

locus. Developmental processes ought to be taken into consideration in this case. 

                                                
49 Mayers-Scotton ans Jake (2002) developed the “4-M model” in which they distinguish between 
four types of morphemes, namely, content morphemes (nouns and verbs), system morphemes 
(determiners, prepositions and inflections), Bridge late system morphemes, and outsider late 
system morphemes.   
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Poulisse (1999) refutes the simultaneous activation of L1 and L2 speech plans. As 

far as syntactic encoding is concerned, she attests that typological similarity plays a key 

role in raising the activation of L1 syntactic encoding, which might result in an erroneous 

output (for example using an L1 word order in an L2 sentence). Regarding morphological 

encoding, she maintains that this process is language-specific. She bases her claim on L2 

speech errors where speakers attached L2 inflectional morphemes to the erroneously 

activated L1 word. She also assumes, along the same vein as Taft and Forster (1975), that 

inflectional morphemes and base-form morphemes are not only accessed independently 

but they are also stored separately.    

 

Regarding phonological encoding, L2 production models also differed as to 

whether there are shared or separate phonological systems. DeBot (1992), Poulisse and 

Bongaerts (1994), and Poulisse (1999) claim that phonological encoding is determined by 

the language being activated, i.e. it is language-specific, and that there is only one 

network where L1 and L2 phonemes (that are already tagged for [+L1], [+L2]) are stored. 

They reached this assumption based on the considerably fewer occurrences of L1 

phonological interference in L2 production. In a study on phonological properties 

common to L1 and L2, Roelofs (2003b) reports evidence for similarities between L1 and 

L2 phonological properties. As in L1, L2 phonological encoding is a rightward 

incremental procedure, by which L2 speakers encode words phonologically from left to 

right (for more details, see Roelofs’ (1997b) WEAVER model of L1 production). A 

second similarity Roelofs notices is that L2 phonological segments are stored as units and 
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not as features. This conclusion rests primarily on L2 production data that shows only 

complete segmental overlap with an L1 word would speed up the production of an L2 

word. A third and final assumption Roeflos (1003b) states is that phonological segments 

that are common to L1 and L2 share the same mental representation.  

 

Still related to phonological encoding, DeBot (1992) calls upon the proficiency 

level of the L2 speaker.  The more proficient the speakers are and the more contact they 

have with L2, the better quality the L2 sound norms is. Contrariwise, in the case of a low 

L2 proficiency level, the articulator tends to use the L1 sound norms more often, hence 

L1 phonological interference in L2 production. 

 

Self-monitoring in L2. The monitoring system constitutes a fundamental 

component in almost all monolingual production models (The PLT: Levelt 1983, 1989, 

1993 and Levelt et al. 1999; The activation spreading: Dell 1986, MacKay 1987, 1992 

and Stemberger 1975; The editor theories of monitoring: Baars et al. 1975, Laver 1980 

and Motley et al 1982). In PLT three loops of inspection have been established, two of 

which are internal (one compares the preverbal plan to the speaker’s intention, and the 

other one checks the message before articulation, hence the notion prearticulatory 

monitoring); the third one is external by which the message is checked after articulation, 

hence the notion, overt monitoring. In spreading activation accounts, monitoring the 

message is an “automatic by-product of bottom-up activation spreading” (Berg, 1986: 

139, cited in Kormos, 2006). Whereas in the editor theories of monitoring, the editor 
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checks only the outcome of the message for any occurring error, vetoes the error and 

replaces it. 

 

Monitoring has also received a considerable amount of interest in L2 production 

research and the most accurate (and methodologically possible) way to put it into test is 

by observing and analyzing overt self-repair during language production. This of course 

applies equally to L1 and L2 production research. So what is monitoring exactly? 

Kormos (2006) defines it as follows: “a self-initiated self-completed correction comes 

about when the speaker detects that the output has been erroneous or inappropriate, halts 

the speech flow, and finally executes a correction” (p.123). One caution that we should 

bear in mind, however, is that monitoring does not manifest only in the form of an overt 

self-repair since the monitor (editor) can detect errors at any level of the speech 

production processing that are prior to articulation. This repair, if it takes place, would be 

covert. This type of monitoring is unfortunately more methodologically challenging to 

investigate.50    

 

As we have seen earlier in this chapter, L1 and L2 production processes share 

some similarities; yet, they also diverge at some points. Granted these differences, one 

would expect the same with regards to L1 and L2 monitoring. In L2 research, the 

nomenclature of the monitoring process is far from being limited. It has been referred to 

                                                
50 One method has been suggested by Kormos (2000a, 200b, 2003) that is supposedly able to tap 
overt monitoring. It is a generation of verbal reports from speakers including retrospection and 
error recognition. This method, however, is not widely recognized and its efficacy still needs 
investigated. 



 

 

168 

in association to the same psycholinguistic processes involved in L1 speech production 

monitoring (Levelt 1983, 1989; Levelt et al. 1999; Kormos 2000, 2003, 2006). In some 

other cases it is known as a problem-solving strategy (Gass and Varonis 1991; Yule and 

Tarone 1991). It has also been associated with problem-solving sub-strategies, namely, 

“meaning negotiation” (Gass and Selinker 1994; Pica 1994) and “communication 

strategies” (Bialystoke 1990; Dörnyei and Scott 1997; Poulisse 1994). We will focus in 

this section only on the first one.  

 

Kormos (2000a, 2000b) analyzed self-correction phenomena in speech error data 

from L1 Dutch / L2 English speakers. Her analysis is a logical extension of Levelt (1989) 

and Levelt et al.’s (1999) classification of L1 monitoring mechanisms. These are: (1) 

different information (D-) repair, whereby the content of the preverbal plan is changed, 

and (2) appropriacy (A-) repair, whereby the content of the verbal plan is modified for 

appropriateness, accuracy, disambiguity and coherence. Kormos suggests, yet, an 

additional motive for repair that would work mostly with L2 speakers of low proficiency 

level. She asserts that due to their rather limited L2 competence, speakers might resort to 

a complete change and reformulation of their message51. 

 

Levelt (1983) also suggests a third class of repair called the error (E-) repair. 

This type of repair is related to linguistic errors at the lexical, syntactic and phonetic 

                                                
51 Note, however, that this strategy is similar to one of the problem-solving strategies. 
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levels of processing (as illustrated in example 6.1 (a), (b) & (c), respectively). Examples 

are taken from Kormos (2006: 126) 

 

6.1  (a) will er have to pay er five sorry er  twenty-five percent. 

 (b) I think it a very nice it’s very nice. 

(c) we would arrange er more smaller [teibi∂] [teib∂l] you would like 

that better. 

 

One should call attention to the somewhat widespread assumption that L2 speakers do 

not pay as much attention to grammatical accuracy as they do to lexical appropriateness 

(arguments for this assumption are provided by Poulisse 1993; Poulisse and Bongaerts 

(1994) and Van Hest 1996; among others). If this assumption proves to be true, one 

would expect more speech errors violating grammatical accuracy and a considerable 

amount of self-repair related to lexical appropriacy.  Contrary to the forgoing assumption, 

Kormos (2002) concludes, based on an information exchange task study, that L2 learners 

devote almost the same amount of attention to information content appropriacy and 

grammatical accuracy. The same tendency has been reported between lexical and 

grammatical errors, where the frequency of error correction was about equal for both 

types of errors.  

 

 In her 2006 publication, Kormos reiterates the above and adds the following: 

monitoring and degree of attention differ among L2 learners. However, instead of relating 

this postulation to levels of speakers’ proficiency and/or to the development of L2 



 

 

170 

competence and metalinguistic awareness, she, rather, relates it to teaching/learning 

methodology.  

Formally instructed foreign language speakers in countries where explicit 
grammar teaching plays a significant role in the curriculum, everyday 
teaching practice and state-level language testing, can allocate their 
attentional resources and make decisions concerning error corrections in a 
different way from learners in a second language environment or from 
students instructed with communicative methods. (p.132) 

 

Monitoring, therefore, does exist within the L2 language production system. Yet it seems 

to be motivated differently from that of L1. We have seen in the previous chapter that 

monitoring/editing is motivated by a violation of one (more) of the constraints imposed 

on L1 language production processing. L1 proficiency and competence (at the ‘normal’ 

adult level) do not play that crucial a role as they do in L2. Recall also that the external 

monitoring loop uses comprehension motor skills to check the articulated message for 

accuracy and correctness. This might function differently for an L1 speaker whose speech 

production system is highly automatized and requires much less attention and awareness 

during the production process. An external loop could be needed even more for L2 

learners who have lower proficiency levels, less automatized languageplanning processes 

and requires much more attention compared to an L1.  Using their comprehension motor 

skills to monitor their output might come in handy for L2 speakers. Further research is 

needed to test this assumption. 
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6.4 Speech errors and SLA  

Throughout this chapter, we have related L2 speech production processes to 

proficiency level and developmental stages. In section 6.2 we outlined a number of 

differences between L1 and L2 production processing, repeated below for the reader’s 

convenience. These differences are associated mainly with: 

(e) L2 knowledge is not complete 
(f) L2 is less fluent 
(g) L2 level of automaticity is lower than L1 
(h) L2 is influenced by L1 

These observations have been made based on L2 speech production data as well as on 

the, unfortunately, very limited L2 speech errors data.  

 

 The most comprehensive L2 speech error study that we have come across in the 

literature is Poulisse’s (1999). In her book on slips of the tongue, Poulisse compares and 

contrasts, based on experimental data, speech errors from L1 and L2 speakers. She lays 

down 14 major claims regarding properties and constraints on L1 speech errors. Then, 

she tests their occurrence in the L2 data. She found the following.52 (Poulisse, 1999: 129) 

+ Claim 1a: of phonological units, single, segments are most often 
involved in slips of the tongue.  

+ Claim 1b: clusters are made up of separate segments. 
- Claim 1c: affricates are made up of separate segments.   
± Claim 1d: features may play a role in speech production. 
- Claim 2: anticipations are not more, but also not less frequent than 

perseverations.  
+ Claim 3: The number of exchanges is very small. 

                                                
52 (+) and (-) symbols refer to shared and not shared by L1 and L2, respectively. The (±) symbol 
either denotes the existence of that property/effect within L2 speech errors but at a very limited 
degree or fails to provide irrefutable evidence. 
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± Claim 4: Interacting consonants and vowels usually, but by no 
means always, occupy the same position in the syllable (the 
syllable position constraint). 

- Claim 5: word- and syllable- initial consonants are only slightly 
more often involved in slips than word- and syllable- final 
consonants. 

- Claim 6: slips do not more frequently occur in stressed than in 
unstressed syllables.  

± Claim 7: phonological slips occur more frequently in open-class 
words than in closed class words, but the effect is much smaller 
than that reported for L1, and it does not apply to lexical slips.  

+ Claim 8: exchanging segments tend to be phonetically similar: 
most consonant substitutions differ in feature only. 

± Claim 9: two segments are hardly more likely to exchange when 
they are followed by identical sounds (repeated phoneme effect).  

+ Claim 10: slips rarely result in impossible sequences of sounds and 
where relevant, phonological accommodation to the new 
environment usually takes place.  

- Claim 11: there does not appear to be a lexical bias effect in the L2 
data. 

+ Claim 12: lexical substitutions involve phonologically and/or 
semantically related words, 23 % involve both phonologically and 
semantically related words. 

+ Claim 13: lexical blends usually involve two (near-) synonyms or 
semantically related words. 

+ Claim14: lexical substitutions nearly always involve words 
belonging to the same word class. 

 

The claims that are closely linked to our study are claims 3, 10, and 14. Claim 3 suggests 

that the frequency of exchanges is very small (n=3; only sound exchanges). This is true 

for most L1 naturally occurring speech error data. However, it contradicts with Abd El-

Jawad and Abu-Salim (1987) findings as well as ours. The most plausible assumption one 

could make here is that speech errors (especially exchange errors) are language-specific. 

Recall that, Del Viso et al. (1987) reported a higher frequency of exchange errors in 

Spanish.  An alternative argument would be the issue of the scope of planning. It is likely 

to be less long distance for L2 planning. The scope of planning may be smaller and hence 
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interactions of non-adjacent words less likely. Slower L2 encoding would also affect this. 

It seems that we have a starting point here for a crosslinguistic study of exchange errors 

(both in L1 and L2). 

 

Claim 10 states that “slips rarely result in impossible sequences of sounds and 

where relevant, phonological accommodation to the new environment usually takes 

place.” This is known as Well’s Law or, also, well-formedness effect. This claim has also 

been exemplified in our L1 speech error data. However, in the case of accommodation we 

reported in experiment #1, a fairly high frequency of reflexive verbs exist in some of the 

full exchange errors. Participants adjusted the verb’s original pattern into the reflexive 

form (form V in the binyan: CvCvCCvCv) as a result of an accommodation to its newly 

error-induced environment. Thus, this is not only a sound accommodation. It would be 

instructive to test whether this phenomenon existed in L2 speech errors as well. If yes, 

this would add further support to our claim. 

 

Claim14 states, “lexical substitutions nearly always involve words belonging to 

the same word class.” This is, in other words, the Grammatical Category Constraint 

(GCC). Poulisse’s (1999) L2 speech error results concur with our L1 speech error results 

from experiments 2&3. Additionally, Poulisse reports the existence of a rather 

insignificant number of GCC violations in her L2 data. She relates this violation to 

lexical ordering instead of lexical access and/or to L1 interference.  
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Poulisse (1999) explains the claims stated above (1-14), and mostly the ones that 

bear a (-) symbol (ie. The ones that are not shared by L1 and L2), in terms of L2 

proficiency level, lack of automaticity, amount of attention available as well as L1 

interference. Poulissse’s data show proficiency-related differences in speech errors 

involving lexical access, morphological encoding of verbs and phonological encoding. 

These differences can be related to Anderson’s ACT* theory53 of proceduralization as 

well as automatization theories (McLaughin 1987, 1990). “The less automatic the speech 

production process is, the more attention demanding choices have to be made, and the 

higher the chances that errors made, resulting in more slips of the tongue” (Poulisee, 

1999: 174). L1 interference is also related to automatization and attention.  

   

6.5 Concluding remarks and future research  

In this chapter, we reviewed some of the available literature relevant to L2 speech 

errors and L2 speech production models. We have seen that even though L2 speech error 

models differ in their theoretical background (some based on Levelt’s (1989) models, 

others based on Dell’s (1986) and some others combine the two in one model), they tend 

to share some common points. For instance, most of the models support a combined L1 

and L2 mental lexicon. They also support the assumption that syntactic and 

morphological encoding are language-specific. Moreover, most of them support the 

assumption that phonological encoding is language-specific; yet, there is only one 

                                                
53 Anderson’s ACT* theory states the following: “gradual creation of a set of task-specific 
productions makes it more likely that errors will be detected in the learning process before the 
system has totally relinquished control to the new production set” (Anderson, 1983: 34).  
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network where L1 and L2 phonemes (that are already tagged for [+L1], [+L2]) are stored. 

As far as monitoring is concerned, most models stipulate the existence of a monitoring 

system within the L2 language production system. Yet it seems to be motivated 

differently from that of L1. The existence of a monitoring system in L2 is closely related 

to three main variables of L2 production: proficiency, automaticity and attention. 

 

 In section 6.4, we reviewed the implications of speech error within an SLA 

perspective. We focused mainly on Poulisse (1999) since her research seems to be the 

most comprehensive study on L2 speech errors available in the literature. 

 

Throughout the chapter, we also attempted to link some of our L1 speech error 

findings to those reported in L2 speech error studies, while suggesting that future 

research be done on the topics discussed above. Clearly, more research on L2 speech 

errors is proven to be of a great necessity in order to reach a clear and more unified 

account for the L2 speech production processes and in turn a cognitive model for second 

language acquisition that would provide a holistic account of the different properties of 

SLA. Accordingly, a larger corpus of L2 speech errors would be very useful. My future 

research plans are collecting speech errors produced by English speakers L2 learners of 

Arabic and Arabic speakers L2 learners of English.  Collecting data from two 

typologically and morphologically different languages would address potential 

crosslinguistic differences. It would be useful to verify whether these differences can be 
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found in these languages and if so to investigate which language-related dynamics in the 

production of these languages may trigger these differences. 
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CHAPTER 7:  

CONCLUSION 

 
 

 

Voila la definition des choses que j’aime: 
se sont celles dont je ne parle pas, dont 
j’ai envie de parler, et dont je n’arrive pas 
à parler.* 
 

(Tentative Orale, 1947) 
 

 
7.1 Introduction 

 This chapter summarizes the findings reported in the previous chapters. It also 

outlines some ideas for possible future research. The last section of this chapter contains 

some concluding remarks. 

 

7.2 Empirical conclusions 

 This dissertation research started off with an attempt to address issues in real-time 

language production with a focus on data from Tunisian Arabic. The choice of Tunisian 

Arabic as a target language was motivated by its idiosyncratic morphological structure. 

The objective was to test whether or not speech error phenomena in Tunisian Arabic can 

be assimilated to a modular model of language production that stipulates a multilevel 

architecture. More particularly, to test whether a distinction between a functional level of 

processing and a positional level of processing can be depicted in the speech error 
                                                
* Here is the definition of the things that I love: They are those that I do not talk about, that I want 
to talk about, and that I cannot talk about. (Translation is mine) 
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phenomena in Tunisian Arabic. Another major objective of this research, that is tightly 

linked to the choice of Tunisian Arabic as an experimental language is to test whether or 

not the error phenomena in TA can inform us about the properties of the morphological 

structure of the language. In other terms, whether Tunisian Arabic is a root-based 

language or a stem-based one. 

 

 We used both Ferreira and Humphreys (2001) experimental design and Abd El-

Jawed and Abu-Salim (1987) naturalistic speech error corpus as our departure points in 

designing the study. The study consists of three experiments that elicit exchange errors. 

Experiment 1 elicits within-phrase exchange errors, which are expected to provide insight 

into the decomposition of the sound structure of the word forms and reflect the 

underlying nature of their morphological decomposition. Experiments 2 and 3 elicit 

between-phrase exchange errors, which are expected to test the robustness of the 

Grammatical Category Constraint. Data from both experiments is expected to test the 

distinction between the F and P levels of processing. 

 

 The data set collected in experiment 1 failed to project the decomposition of the 

sound structure of the word forms in TA. Presumably due to methodological issues, the 

rate of within-phrase exchange errors involving root and/or vocalic pattern exchange was 

very small. Participants did not dissociate the words’ morphophonemic structure into 

segments and exchanged only its consonantal root as a unit as we expected. Instead, word 

forms were the dominant influence in the experimental performance. Due to this 
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methodological shortcoming, we could not draw a line between the root-based versus 

stem-based approaches and evaluate their plausibility. However, the data included an 

interesting error phenomenon, that of shift errors. The errors collected in experiment 1 

involved words of different grammatical categories, they did not violate the clausal 

constraint as they happened in a within-phrase environment contrary to word exchanges 

that occured between phrases and they did not exhibit any alteration in the 

morphophonological structure of the error elements (hence the absence of root 

exchanges). Based on these observations, we assumed that these errors were not 

exchange errors but could instead be classified as shift errors. Shifts are errors where the 

movement of a single element from its location to a new position takes place. This 

finding addressed one of our research objectives, which was to test the distinction 

between the F and P levels of processing. 

 

 Another research question that experiment 1 aimed to answer is related to the 

lexical bias effect. The expectation was that the lexical status of the resulting forms 

would not preclude error. The data did not show any trace of a lexical bias effect. 

However, this does not mean that the effect is non-existent. The reason why we did not 

get a real manifestation of a “lexical bias effect” is because the elicited data did not 

include the exchange errors we were expecting. Despite the fact that the lexical bias 

effect was reported to be lacking in the Jordanian Arabic speech errors as well as the 

Spanish speech errors, at this point, no conclusions about the presence or absence of a 
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lexical bias effect could be drawn based on our data. Thus, further research would be 

necessary.  

 

While the data failed to address the lexical bias effect question, it provided us 

with an interesting error phenomenon, namely structural accommodation where the 

moved verb accommodated to its new error-induced environment by switching from a 

transitive form to a “reflexive” form (Form V in the binyan). If we follow Ferreira and 

Humphreys (2001) we would then assume, though by no means prove conclusively, the 

possibility of a multi-level account as an explanation to such a phenomenon and 

consequently define accommodation as an outcome of an editorial filtering of the word 

forms to the syntactic category of the phrasal planning form. In chapter 4, we suggested 

three possible outcomes of this issue: (1) a reconsideration of the level of processing at 

which shifts (including those involving structural accommodation) take place, (2) a 

reconsideration of Garrett’s previously stated theory, and (3) a reevaluation of the 

experimental paradigm.    

 

 Now we will turn to findings from experiments 2 and 3. The methodological issues 

that we faced previously in experiment 1 were not present in experiments 2 and 3. We 

have shown in chapter 5 that results from experiment 2 strongly supported our hypothesis 

that the between phrase exchange errors would predominantly come from grammatical 

category matches. This reinforced the interpretation that processing operations reflect the 

assignment of syntactically labeled elements to their location in phrasal structures. The 
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hypothesis also anticipates that the error elements will be whole since the grammatical 

category depends on the combination of root and vocalic components. This, too, was 

validated by our results. We also concluded, based on the speech error data elicited by 

experiment 2, that phrases, like words, do exchange positions. A significant virtue of this 

finding is that it gave us an idea about the size of the domain of syntactic planning at the 

functional level. Another observation we made was related to effect of gender match and 

mismatch on the GCC. We concluded that the activation of gender features at the 

conceptual level would just play a very minor role in the reinforcement of the GCC at the 

functional level of planning. 

 

Based on findings related to the significant frequency of hesitation and self-

correction in experiments 2 and 3 (and experiment 1 as well), we proposed a monitoring 

model with an internal loop that operates at all prearticulatory levels. The monitor that we 

suggested is an editor on stand-by, which is only activated at the onset of error, and is not 

constantly filtering speech. In other words, this editor is quasi-automatic, and it is 

activated only when a violation in the data flow takes place. Also, we argued that the 

editor is somewhat inconsistent in catching errors (as represented by the data in 

experiment 3). We suggested three possible explanations for such an inconsistency: (1) 

Editing is affected by the speed of activation time, (2) Editing is affected by word 

complexity, and (3) The GCC is a soft constraint. Each of these presuppositions could be 

a basis for future research.  
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In light of the findings we reported in chapter 5, we concluded that the errors 

elicitation paradigm used in this study is a valid investigation tool. However, its 

limitation is that the suitability of this technique depends on the morphological structure 

of the language. It seems that it taps into the internal structure of only linear, continuous, 

left-to-right parsed morphology.    

  

7.3 Further research 

 Two follow-up research studies could be conducted; one addresses the 

methodological issues we encountered during this current research, and one aims to 

expand this study into a crosslinguistic study involving L1 and L2. 

 

Considering that this is the first psycholinguistic study on language production 

ever carried out in Tunisian Arabic, methodological shortcomings are to be expected. The 

error elicitation paradigm that we adopted was reported to be successful in other 

experiments on non-Semitic languages. It was also successful in experiments 2 and 3 in 

our research. As mentioned above, these experiments were designed to elicit between 

phrase exchange errors mainly to test the GCC. Our first expectation (based on natural 

data) was that the error elements would be of the same grammatical category. Our second 

expectation was that exchange errors would potentially arise for elements that did not 

match in grammatical category: instead of whole words, they might be root exchanges or 

exchanges of other elements of the word structure. The data from the two experiments 

supported the first expectation as well as the second one with the exception that no root 
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exchanges were produced. Almost the same behavior happened in experiment 1; the 

experimental design did not elicit root exchanges. Therefore, the issue here is not that the 

error elicitation paradigm does not elicit exchange errors but, rather, that the paradigm 

does not have the full capacity to elicit the decomposition of a non-linear morphological 

structure like in Arabic.  

 

A number of experimental designs could be adopted in order to resolve issues 

where the error elicitation paradigm fails i.e. determining the status of the consonantal 

root in Tunisian Arabic. The most frequently used design is the visual masked priming 

paradigm (Forster and Davis, 1984). It is a word recognition paradigm that was 

developed “as a strategy to isolate and measure the lexical effects of word recognition” 

(Twist, 2006: 46). This paradigm has been used in experiments testing the status of the 

consonantal root in a number of Semitic languages (Hebrew: Frost et al, 1997-2000; 

Maltese: Twist, 2006; Ussishkin (to appear); MSA: Boudelaa and Marslen-Wilson, 

2004). One of the advantages of this technique is that it is “highly sensitive to overlap at 

the level of form […] not of meaning. […] This feature of masked priming is of special 

interest in the study of morphology, because it enables the monitoring of morphological 

effects that stem from form overlap rather than simple semantic relatedness.” (Frost et al., 

2000: 754). Interestingly, most of the studies that adopted the masked priming technique 

validated the psychological salience of the consonantal root. It would be interesting to 

test these findings against Tunisian Arabic using the same technique. 
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In chapter 6, we attempted to link some of our L1 speech error findings to those 

reported in L2 speech error studies, while suggesting that future research be conducted on 

the topics discussed above. Clearly, more research on L2 speech errors is necessary in 

order to reach a clear and more unified account for the L2 speech production processes 

and in turn a cognitive model for second language acquisition that would provide a 

holistic account of the different properties of SLA. Accordingly, a larger corpus of L2 

speech errors would be very useful. One of my future research plans is to collect speech 

errors produced by English speakers L2 learners of Arabic and Arabic speakers L2 

learners of English.  Collecting data from two typologically and morphologically 

different languages would address potential crosslinguistic differences. It would be useful 

to verify whether these differences can be found in these languages and if so to 

investigate which language-related dynamics in the production of these languages may 

trigger these differences.  

 

7.4 Concluding remarks 

 The studies described in this dissertation provide a starting point for research on 

speech errors and language production in Tunisian Arabic. The findings based on these 

experiments grant additional support to previously asserted claims related to language 

production models. While, we decided to opt for the safest interpretation of the absence 

of the consonantal root and justify it by a methodological issue, the possibility that the 

consonantal root does or does not have a psychological salience in the structure of 

Tunisian Arabic is still an open question.  
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APPENDIX A 

EXPERIMENTAL ITEMS FROM EXPERIMENT 1 

 

ITEM # ITEMS TEMPLATES 
 word1 word2 V Template N Template 
1 lammaC Sabba:T CVCCVC CVCCVVC 
2 QaTTaC warQa CVCCVC CVCCV 
3 ħaδδar fTu:r CVCCVC CCVVC 
4 lawwan Cu:d CVCCVC CVVC 
5 jawwaC ħu:t CVCCVC CVVC 
6 Qaddam taQri:r CVCCVC CVCCVVC 
7 Sawwar taxlila CVCCVC CVCCVCV 
8 sajjal tamri:n CVCCVC CVCCVVC 
9 ħraQ marQa CCVC CVCCVVC 
10 naQQaS sukr CVCCVC CVCC 
11 waxxar tawji:h CVCCVC CVCCVVC 
12 bda ħkaya CCV CCVCV 
13 Qalla zi:t CVCCV CVVC 
14 Tawwal ħbal CVCCVC CCVC 
15 Tayyaħ mħarma CVCCVC CCVCCV 
16 tkallam Carbi CCVCCVC CVCVC 
17 radd ba:b CVCC CVVC 
18 xabba mraya:t CVCCV CCVCVVC 
19 waddaC Sa:ħib CVCCVC CVVCVC 
20 ħka QiSSa CCV CVCCV 
21 Qaal kiδba CVVC CVCCV 
22 Caδδ yid CVCC CVC 
23 tkayyaf doxxa:n CCVCCVC CVCCVVC 
24 saQQaT jwa:b CVCCVC CCVVC 
25 QaSS Qma:š CVCC CCVVC 
26 Cmal Carka CCVC CVCCV 
27 lbis jebba CCVC CVCCV 
28 zayyat ħi:T CVCCVC CVVC 
29 BCaθ libsa CCVC CVCCV 
30 Cawen Ci:la CVCVC CVVCV 
31 nfax Cajla CCVC CVCCV 
32 dawa mra CVCV CCV 
33 SbaG šaCra CVCV CVCCV 
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34 fašš ku:ra CVCC CVVCV 
35 TbaC Safħa CCVC CVCCV 
36 ħalla: Qahwa CVCCVV CVCCV 
37 baddal farš CVCCVC CVCC 
38 maššaT bħar CVCCVC CCVC 
39 kammal xidma CVCCVC CVCCV 
40 naδδaf bi:t CVCCVC CVVC 
41 šra kiswa CCV CVCCV 
42 kawwan firQa CVCCVC CVCCV 
43 MannaC LiCba CVCCVC CVCCV 
44 Tlab Qarδ CCVC CVCC 
45 TallaC maδmu:n CVCCVC CVCCVVC 
46 Tarrad xadda:m CVCCVC CVCCVVC 
47 Taffa δaw CVCCV CVC 
48 šaCCal na:r CVCCVC CVVC 
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APPENDIX B 

EXPERIMENTAL ITEMS FROM EXPERIMENT 2 

 

 
EXP 2/FF 

   Instruction 
version A 

Instruction 
version B 

      
1 harrak el-Qhawi bi-l-mGarif exp Fem Fem swap repeat 
2 haTT el-kasset fi-l-musajjla exp Fem Fem swap repeat 
3 jrah e-rrxama bi-sskaakin exp Fem Fem swap repeat 
4 ša33al e-ššma3 bi-l-wQiida exp Fem Fem repeat swap 
5 bazza3 e-ššorba 3a-jjraari exp Fem Fem repeat swap 
6 nšar l-ahwayij 3a-šriTa exp Fem Fem repeat swap 

 
EXP 2/MM 

 
1 Sabb e-zzit fi-SShuna exp Masc Masc swap repeat 
2 harras l-effahaat bi-l-mihraas exp Masc Masc swap repeat 
3 xallaT l-aQraaS m3a-l-3waad exp Masc Masc swap repeat 
4 rma e-lluuh fi-l-Gaar exp Masc Masc repeat swap 
5 QaSS el-lham bi-SSaTur exp Masc Masc repeat swap 
6 Qarrab el-eddaw li-l-m3aamil exp Masc Masc repeat swap 

 
EXP 2/FM 

 
1 hazz e-ttSawir fi-jjwab exp Fem Masc swap repeat 
2 wzin e-ttoffaah bi-l-mizzan exp Fem Masc swap repeat 
3 daxxal el-fiša fi-l-briiz exp Fem Masc swap repeat 
4 hall el-xazna bi-l-mfaatih exp Fem Masc repeat swap 
5 3allaQ l-iksaawi 3a-l-m3aaliQ exp Fem Masc repeat swap 
6 Qaddam el-hinna fi-TTbuuQa exp Fem Masc repeat swap 

 
EXP 2/MF 

 
1 nsa l-iktaab fi-ddar exp Masc Fem swap repeat 
2 xnaQ e-Ttfol bi-l-mxaadid exp Masc Fem swap repeat 
3 zayyan l-kaas bi-nawwar exp Masc Fem swap repeat 
4 xayyaT e-ssrawil bi-l-makiina exp Masc Fem repeat swap 
5 Qayyad el-nwamir 3a-l-faaSmaat exp Masc Fem repeat swap 
6 daxxal e-ssGaar li-l-madirsa exp Masc Fem repeat swap 
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APPENDIX C 

EXPERIMENTAL ITEMS FROM EXPERIMENT 3 

 

EXP3/FSG   
Instruction 
version A 

Instruction 
version B 

      

1 el-karhba kanit xayba exp fem/sg swap repeat 

2 el-bagra kanit smiina exp fem/sg swap repeat 

3 e-ššoklaTa kanit bniina exp fem/sg swap repeat 

4 el-Qa33a kanit mmasxa exp fem/sg repeat swap 

5 el-3ajla kanit mafšuša exp fem/sg repeat swap 

6 el-kuuša kanit sxuna exp fem/sg repeat swap 

      

EXP3/MSG     

      

1 el-wlad kan bxiil exp Masc/sing swap repeat 

2 el-hliib kan 3adim exp Masc/sing swap repeat 

3 e-TTriQ kan mabluul  exp Masc/sing swap repeat 

4 el-hSan kan d3iif  exp Masc/sing repeat swap 

5 el-3ša kan rxiiS exp Masc/sing repeat swap 

6 el-mudii3 kan fQiir exp Masc/sing repeat swap 

      

EXP3/MPL     

      

1 el-krasi kanu mkassriin exp Masc/pl swap repeat 

2 el-bibaan kanu rzaan exp Masc/pl swap repeat 

3 e-ddjaj kan šayih exp Masc/pl swap repeat 

4 el-xobz kan mahruuQ exp Masc/pl repeat swap 

5 l-awraQ kanu mSaTTriin exp Masc/pl repeat swap 

6 e-ttmar kan mdawwid exp Masc/pl repeat swap 

7 e-SSbaabiT kanu mQaTT3iin  exp Masc/pl swap repeat 

8 e-sslalim kanu mQašriin exp Masc/pl swap repeat 
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9 el-hyuuT kanu mlawniin exp Masc/pl swap repeat 

10 l-aQlam kanu mbarriin exp Masc/pl repeat swap 

11 e-sswaari kanu m3allQiin exp Masc/pl repeat swap 

12 l-abyaar kanu GarQiin exp Masc/pl reapeat swap 
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APPENDIX D 

SCRIPTS FOR EXPERIMENT 1 INSTRUCTIONS 

 (English translation) 

 

After consent 

 

In this experiment you need to sit on this chair in front of the computer and put these 

headsets on. Try them to see if it is comfortable. You do not need to touch anything on 

the computer for now. In this experiment you are going to hear words, see words, and say 

words. You will see a point in the middle of the screen. Keep looking at it. At the same 

time you will hear pairs of words. These are a verb and a noun. For example ate – apple. 

You need to put these two words in a sentence where the verb is in the present masculine 

singular and the noun is definite. For example eats the apple. Keep looking at the star. At 

the same time you will see instructions REPEAT or SWAP. REPEAT means insert the words 

in the sentence while keeping the same order. For example eats the apple. Once you see 

the instruction you start saying your sentence. You will have almost one second to say it. 

If you did not have time to say your sentence, do not worry and move on to the following 

pair you hear. Do not touch any button on the keyboard to stop the demo. If you want to 

stop at anytime just take off your headsets and I will stop the experiment.  

Do you have any questions?  

Let’s try this together first.  DMDX demo trial 

Is this clear? Do you have any questions? 
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Good. Let’s start then. Press the space bar only once whenever you are ready. If you feel 

uncomfortable at anytime throughout the experiment please take off your headsets and I 

will stop everything. Once you stop the experiment you cannot start again.  

Thanks. 

[end of script] 
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APPENDIX E 

SCRIPTS FOR EXPERIMENT 2 INSTRUCTIONS 

 (English translation) 

 

After consent 

 

In this experiment you need to sit on this chair in front of the computer and put these 

headsets on. Again, you do not need to touch anything on the computer for now. In this 

experiment you are going to hear words, see words, and say words. You will see a point 

in the middle of the screen as in the previous experiment. Keep looking at it. At the same 

time you will hear a sentence. For example [he] put the pen in the bag. Keep looking at 

the star. At the same time you will see instructions REPEAT or SWAP. REPEAT means you 

should repeat the sentence as it is. For example [he] put the pen in the bag. SWAP means 

you should invert the order of the last two parts in the sentence the pen – in the bag. You 

should start saying your sentence as soon as you see the instruction. You will have almost 

one second to say it. If you did not have time to say your sentence, do not worry and 

move on to the following pair you hear. The computer will continue display the sentences 

one after the other. Do not touch any button on the keyboard to stop the demo. If you 

want to stop at anytime just take off your headsets and I will stop the experiment.  

Do you have any questions?  

Let’s try this together first.  DMDX demo trial 

Is this clear? Do you have any questions? 
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Good. Let’s start then. Press the space bar only once whenever you are ready. If you feel 

uncomfortable at anytime throughout the experiment please take off your headsets and I 

will stop everything. Once you stop the experiment you cannot start again.  

Thanks. 

[end of script] 
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APPENDIX F 

SCRIPTS FOR EXPERIMENT 3 INSTRUCTIONS 

 (English translation) 

 

After consent 

 

Just like before, in this experiment, you need to sit on this chair in front of the computer 

and put these headsets on. Again, you do not need to touch anything on the computer for 

now. In this experiment you are going to hear words, see words, and say words. You will 

see a point in the middle of the screen as in the previous experiment. Keep looking at it. 

At the same time you will hear a sentence. For example the computer was heavy. Keep 

looking at the star. At the same time you will see instructions REPEAT or SWAP. REPEAT 

means you should repeat the sentence as it is. For example the computer was heavy. 

SWAP means you should invert the order of the first and last parts in the sentence; the 

computer – heavy i.e you put the beginning of the sentence at the end and vise versa, the 

end at the beginning. You should start saying your sentence as soon as you see the 

instruction. You will have almost one second to say it. If you did not have time to say 

your sentence, do not worry and move on to the following pair you hear. The computer 

will continue display the sentences one after the other. Do not touch any button on the 

keyboard to stop the demo. If you want to stop at anytime just take off your headsets and 

I will stop the experiment.  

Do you have any questions?  
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Let’s try this together first.  DMDX demo trial 

Is this clear? Do you have any questions? 

Good. Let’s start then. Press the space bar only once whenever you are ready. If you feel 

uncomfortable at anytime throughout the experiment please take off your headsets and I 

will stop everything. Once you stop the experiment you cannot start again.  

Thanks. 

[end of script] 
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APPENDIX G 

QUESTIONNAIRE 

 

 

Participant Code #:___________ 

 

Age: 

Nationality: 

Educational background: 

 Degree: 

 Major: 

Linguistic background: 

 Knowledge of Tunisian Arabic: 

  Spoken: 

  Written: 

Knowledge of MSA: 

  Spoken: 

  Written: 

Knowledge of French: 

  Spoken: 

  Written: 

Knowledge of English: 
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  Spoken: 

  Written: 

 Knowledge of other language: 

  Spoken: 

  Written: 

Computer background: 

 How often do you use a computer? 

 For what? 

 How would you judge your knowledge of the computer? 

 

 

 

 

 

 

 

Date:_____________      Location:_____________ 
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