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2 
Theoretical background 

 
 
 
The present chapter provides background to the field of FL attrition. 
Dynamic System Theory and the Dynamic Model of Multilingualism 
(Herdina & Jessner 2002) are discussed together with their implications 
for research on FL attrition. Michel Paradis’ (1985, 2004) Neurolinguistic 
Theory of Bilingualism and his Activation Threshold Hypothesis are 
examined for their possible contribution to FL attrition. Section 2.2 is 
dedicated to Models of Language Processing. First a monolingual model 
is presented and then it is further developed for bilingual/multilingual 
use. Its possible implications for language processing in attriting speakers 
of a language are discussed. Section 2.3 outlines the basic concepts in 
Picture Naming, presents a number of factors that influence the naming 
process and discusses past studies that have used the same paradigm. 
Lastly, in Section 2.4 factors which have been demonstrated to influence 
the process of attrition are outlined, with a special focus on FL attrition. 
Finally, the chapter ends with the hypothesis that the study makes and 
the research question that it aims at answering. 
 
2.1 Theoretical background to FL attrition 
 
In this section two different models, the Dynamic Model of 
Multilingualism (DMM) by Herdina & Jesness (2002) and the Activation 
Threshold Hypothesis (ATH) by Paradis (1985, 2004) are presented and 
their implications for FL attrition research are discussed.  
 
2.1.1 DST and DMM 
 
Traditionally language and language acquisition, be it L1 or L2, were 
regarded as a linear system with a clear beginning and end, characterized 
by a steady upward movement, i.e. it starts at point x develops over time 
and stops at point y as in Figure 2.1a. Also, language learners, both in L1 
and L2, were expected to go through analogous stages in acquiring a 
language. Although this might hold true for L1 acquisition, it is not so 
much the case in L2 or FL acquisition.  
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Figure 2.1 Language as a linear system (a) and a dynamic system (b) LS – language 
system; t – time; l – language level. Adapted from Herdina & Jessner (2002: 90). 
 
As de Bot, Lowie, and Verspoor (2007) point out, several branches in 
linguistics such as Cognitive Linguistics and Functional Linguistics, and 
processing theories such as the Competition model by Bates and 
McWinney (1989) have found that a multitude of variables play a role in 
the language acquisition process. These include factors not only from 
within the linguistic system but also in the surrounding environment as 
well as individual characteristics pertaining to each person. The authors 
(de Bot et al.:7) also explain that these variables interact on different 
levels: “in communication, in constructing meaning, in learning a 
language and among the languages in the multilingual mind” which 
makes it difficult to easily predict the final outcome with a simple linear 
function. 
 
Dynamic Systems Theory (DST) gradually emerged as a better candidate 
to account for language and language development. At the core of DST 
is the notion of system as defined by Van Geert: 
  

A system…is more than just a collection of variables or observables we 
have isolated from the rest of the world. It is a system primarily because 
the variables mutually interact. That is, each variable affects all the other 
variables contained in that system and thus also affects itself. This is a 
property we may call complete connectedness and it is the default property of 
any system. The principal distinctive property – compared to a constant – 
is that it changes over time. Consequently, mutual interaction among 
variables implies that they influence and co-determine each other’s changes 
over time. In this sense, a system is by definition, a dynamic system as a set 
of variables that mutually affect each other’s changes over time.  

 (1994: 50, italics inserted by the author) 
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Besides being completely connected, that is all variables are interconnected 
and if one variables changes, this will affect all the other variables in the 
system, dynamic systems (DSs) are also ‘a nesting of larger and larger 
wholes” (Briggs & Peat, 1989: 148), which means that every system is 
always a part of another one and that whatever changes occur in one, 
they will inevitably affect the other system(s). 
 
The Dynamic Model of Multilingualism (DMM) developed by Herdina 
and Jessner (2002) draws not only on dynamic system research, but also 
on general biology and cognitive psychology and applies it to 
multilingual systems. Under DMM, language development in a 
multilingual system is characterized by change of quality, reversibility, stability, 
complexity, non-linearity and interdependence and is better represented by an s-
curve as in Figure 2.1b. 
 
Change of quality refers to the fact that proficiency in a given language may 
fluctuate – it may deteriorate or improve. This change in quality is a 
reversible process, i.e. a process of deterioration may be reversed by 
devoting more time and attention to the language and a process of 
improvement may slacken and turn into a process of deterioration if a 
language is neglected. The system may also remain stable as long as the 
time and effort devoted to maintain its elements remain constant. 
Accordingly, a multilingual language system is a very complex dynamic 
system which consists of other smaller, nested sub-systems - the 
different languages spoken by a multilingual. Each sub-system in turn 
consists of other subsystems such as morphology, syntax, phonology, 
etc. All these subsystems within the complex system interact between 
themselves and with the surrounding environment. They are in a process 
“of constant adjustment to the changing environment and internal 
conditions aiming at maintenance of a state of (dynamic) balance” 
(Herdina & Jessner, 2002: 86).  
 
One very interesting aspect of the DMM is the positive and negative growth 
envisioned by the model. Positive growth is when time and effort are 
invested into the language system and it develops. However, if instead of 
increase of effort there is a decrease in the time devoted to a language, 
the result is negative growth, which eventually leads to language attrition or 
gradual language loss. This process is considered to be “the mirrored 

 



Chapter 2 26 

process of language acquisition” (Herdina & Jessner, 2002: 91) and is 
represented by an inverted s-curve as in Figure 2.2. According to DMM, 
language attrition very often passes unnoticed, especially in the early 
stages, because it very often is demonstrated only by less frequent 
performance. 
 
 
 
 
 
 
 
 
 
Figure 2.2 Gradual Language Loss under DMM
language level. Adapted from Herdina & Jessner
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Criticism of the DMM 
 
Even though the authors build up quite a complex model to account for 
the intricate linguistic processes in multilinguals, there are several weak 
points that have to be noted. First, although the authors make a special 
note to the fact that “language loss will affect different linguistic 
subsystems to an unequal degree” (Herdina & Jessner, 2002:97) they do 
not proceed to develop this idea further. No speculations are offered as 
to what the differences would be and which one or ones of the 
subsystems will be more or less affected, i.e. the lexical subsystem, the 
morpho-syntactic subsystem, the phonological subsystem, etc. Second, 
nothing is mentioned regarding the order in which the different 
subsystems will be affected: all systems at the same time but to a 
different degree or first one system and then another one, i.e. lexical 
followed by morphological, and each one to a different degree. Third, 
and due to the above mentioned problems, the model provides little for 
theoretical predictions and expectations but for the most general 
expectation that multilinguals can be very vulnerable to attrition due to 
the large number of languages that have to be maintained and compete 
for space in the “psycho-communicative system” (Herdina & Jessner, 
2002:99). 
 
2.1.2 Neurolinguistic Theory of Bilingualism and Activation 

Threshold Hypothesis 
 
The Neurolinguistic Theory of Bilingualism (NTB) developed by Paradis 
(2004), originated in pathological language loss but it can prove useful in 
research on attrition as well. The Activation Threshold Hypothesis 
(ATH), which is an integral part of the theory, has already been applied 
to L1 attrition research (Gürel, 2004; Köpke, 2002; Schmid, 2007; 
Schmitt, 2010) but its potential with respect to L2 and FL research still 
has to be explored. 
 
A very important part of the NTB is the distinction between implicit and 
explicit linguistic competence. Implicit linguistic competence refers to the 
ability to use language knowledge subconsciously without being aware of 
the rules and procedures involved. For the native speaker of a language 
that would, for example, be the use of the subjunctive when required, 
making use of the correct word order or using the past tense in the 
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appropriate context. This knowledge is acquired incidentally by focusing 
one’s attention on other aspects of language and not the feature that is 
being acquired. Implicit knowledge is stored implicitly, that is a person is 
not aware of its existence. It is task specific, and it is used automatically, 
without conscious control.  
 
Explicit knowledge, on the other hand, refers to knowledge that a person 
is aware of and that can be verbally represented. It is learned consciously 
by focusing one’s attention on and learning a rule or an application of an 
item. It is stored explicitly, i.e. its contents can be recalled and verbalized, 
and it is consciously controlled when used. Paradis (2004:8) citing Cohen 
& Squire (1980) states that implicit knowledge is about ‘knowing how’ and 
explicit knowledge about ‘knowing that’. Explicit and implicit competence 
do no share information, do not exchange data and they do not interact.  
 
Furthermore, implicit knowledge is sustained by procedural memory and 
explicit knowledge by declarative memory (Paradis, 2004:9). Procedural 
memory is used without consciously thinking about it and relates to 
internalized procedures and set patterns that lead to the automatic 
performance of a task. Examples of procedural memory are knowing 
how to ride a bike or play music, or phonology, morphology or syntax. 
Declarative memory sustains everything that can be consciously 
represented, retrieved and discussed. Our knowledge of biology and 
other sciences that has been learned consciously, knowing what 
happened a few days ago or what one had for dinner the night before all 
belong to declarative memory, as does the meaning of words. Generally, it 
is accepted that procedural memory is much more resistant to forgetting 
than declarative memory since it is task specific and interference is limited 
(Paradis, 2009). Still, it is not totally exempt from it: you may never 
forget how to ride a bike and yet, if you do not practice for some time, 
you do get a bit clumsy and insecure. Declarative memory, however, being 
not task specific, is open to interference from other sources. 
 
Under the NTB, a language is a “system of systems” (Paradis, 2004:130). 
The different languages in a bilingual/multilingual are regarded as 
parametric variations of one and the same thing, i.e. language, and are 
considered to be subsystems rather than independent systems. Each 
language subsystem, meaning the implicit linguistic competence, on its 
turn consists of independent subsystems or modules, e.g. phonology, 
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morphosyntax, semantics. Figure 2.3, which is based on Paradis (2004: 
131) exemplifies the language system (L) of a person who speaks four 
languages (Dutch, English, French and Spanish). There are four sets of 
language subsystems represented vertically, one for each language, and 
four sets of modules within each language subsystem, represented 
horizontally – phonology, morphosyntax and lexical semantics, again one 
for each language.  
 
The modules across the language subsystems are closer to each other 
than to the other modules within a language subsystem. For example, the 
phonology of different languages although having different final result, 
i.e. different vowels or onset time for consonants, deals with the way 
sounds function in the language and as a system is quite different from 
the morphosyntax system, which deals with the internal structure of 
words and the way the words are put into sentences. 
 

L 
 
 
 
 DP EP FP SP 
 
 DS ES FS SS 
 
 
 DLx FLx SLxELxx
 
 
 
Figure 2.3 Language subsystems of a speaker of four languages, each one with its 
language specific modules (Based on Paradis, 2004: 131) 
 
This division into modules provides for the possibility to have different 
levels of activation or inhibition for each separate module, both for the 
whole language subsystems and the modules with them. Thus, while one 
language subsystem is active, i.e. Spanish, the other language subsystems 
are inhibited to impede interaction. Similarly it allows for the inhibition 
of a module within the language subsystem, i.e. morphology, both across 
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all language subsystems or only within one. 
 
Another basic constituent of the NTB, and with direct implication for 
language attrition, is the Activation Threshold Hypothesis – ATH 
(Paradis, 1993, 2004). The hypothesis is based on an analogy with neuron 
action potentials where a critical threshold or level of activation must be 
reached for the cell to generate an action potential (Paradis, 2004: 29). In 
a similar vein, the ATH suggests that each linguistic item and subsystem 
has an activation threshold level which depends on the impulses that are 
necessary to activate it. An activation is achieved “when a sufficient 
amount of positive neural impulses have reached its neural substrate” 
(Paradis, 2004: 28). A low activation threshold level requires less 
impulses to activate the item, while a higher threshold level requires 
more. Each activation lowers the threshold which then starts rising 
gradually until the next activation. If an item is not stimulated, i.e. 
activated, its threshold level rises and makes it more difficult to activate 
the item again. In order for an item to be selected, activation of the item 
in question is accompanied by inhibition of its possible competitors, i.e. 
their activation thresholds are raised (but not beyond a point where they 
would be no more recognised). The activation level of an item changes 
constantly and depends to a great extent on the frequency and recency of 
use.  
 
Recognizing an item is based on stimulation from outside, such as 
auditory or visual signals, whereas production of the same item requires 
an impulse from within the system thus making it a more difficult 
process. Accordingly, a person who is not able to produce a word might 
still be able to recognize and understand it. This is very much in line with 
findings from L2 attrition studies which demonstrate that the receptive 
skills remain generally intact while production is affected by attrition 
(Bahrick, 1984a; Weltens, 1989).  
 
Under the ATH, total loss of a language in L1 speakers is not deemed 
possible. Rather, the language is considered to have become inaccessible 
to conscious retrieval due to its high activation level. Support for this 
has been found in studies using hypnosis to recover an attrited and 
seemingly totally lost language (Fromm 1970; Footnick 2007). An 
exception here are the studies by Pallier et al. (2003) and Ventureyra, 
Pallier, & Yoo (2004) who found no trace of the L1 in Korean adoptees 
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across a number of tasks. These two studies however, dealt with very 
young immigrants whose language was not yet well established at the 
moment of emigration and was later never used.  
 
One very important aspect of the ATH is motivation. It is thought to 
play a special part in language retention, the same way that it boosts 
second language acquisition in that it may influence the activation 
threshold level. The emotional attitude towards a language might raise 
the activation threshold or lower it depending on whether the attitude is 
negative or positive. This might explain the quick linguistic adaptation of 
immigrants or adoptees who connect their L1 with negative experiences 
and emotions which has been reported in a number of studies (Nicoladis 
& Grabois, 2002; Pallier et al., 2003; Pavlenko, 2005, 2006; Schmid, 
2002; Ventureyra et al., 2004). Also, in natural LA the utterances 
produced by a speaker derive from the genuine need or desire to 
transmit a message, while in SLA, classroom students are often placed in 
artificial situations where they have to practice a certain feature such as 
asking for directions while looking at a child-like map with the inevitable 
library, post office and bank pictures. Although motivated from the 
syllabus of the course the need to ask for directions does not come from 
within the learner. A very good example of how motivation, especially 
integrative motivation, i.e “attitudes toward learning the language, plus 
desire plus motivational intensity and a number of other attitude 
variables involving the other language community” (Gardner, 1985:54) 
boosts the language acquisition process is seen in partners with different 
linguistic backgrounds and especially during courtship. The influence of 
motivation for language retention is discussed later in the Chapter, in 
Section 2.4.2. 
 
An implication of ATH for bilingual and multilingual speakers is that 
intensive use of or exposure to a language leads to lowering of the 
activation of that language thus making it easily available for use. 
However, at the same time the rest of the languages are inhibited. When 
an item is activated, all its competitors, not only from the same language 
but also all cross-linguistic translation candidates, are inhibited. 
Consequently, long-term disuse of a language leads to a raising of the 
level of activation, first for the declarative items, and then for the 
procedural ones as well, leading to a dynamic interference – where the 
procedures of another language may be used to generate utterances in 
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the attriting one. Under the ATH, lack of use is sufficient for a language 
to attrite as stated by Paradis (2007:125) “[…], attrition is a result of 
long-term lack of stimulation”. Research on attrition so far has not 
found support for this claim, however. Bahrick (1984a) claimed that 
rehearsal during the attrition period did not play a role in the retention 
process. Similarly, Taura’s study (2008) on the retention and attrition of 
English by Japanese returnee students showed that attrition was not a 
function of incubation, i.e. lack of use.  
 
The modularity of the language subsystem in the NTB allows for and 
predicts different attrition rates for the different linguistic components. 
As morphosyntax and phonology are sustained by procedural memory 
and vocabulary by declarative memory, it is expected that vocabulary will 
be affected first. If attrition is to be detected in the early stages of the 
attrition process, it is going to be in the lexicon, even though (Paradis, 
p.c.) predicts that “the dominancy of vocabulary over grammar [in FLA] 
will be less salient to the extent that the grammar is also declarative”.  
 
As for total loss of a language in children, the lack of entrenchment of 
the language in young children might be seen to be similar to the not yet 
firmly established language in FL learners. This, on the one hand, can 
predict total loss of the FL: if the language is not fully developed and in 
addition is rarely used, its activation threshold will rise quickly and the 
language will fall beyond ‘retrieval’ and the language could be totally 
erased. On the other hand, it might be expected that the more mature 
the language system is at the onset of attrition, the more resistant it 
would be to attrition. This would predict better retention rates for 
advanced FL speakers than for speakers at beginner level.  
 
2.2 Language processing  
 
Language is one of the distinctive features of human beings. It is 
effortlessly mastered by all healthy individuals and is usually taken for 
granted: it is just something people do without thinking about it. The 
road from concept to speech, however, is quite complex. In normal 
conditions people manage to prepare and produce about two or three 
words per second (Levelt, 1993). In experimental conditions, when 
naming a picture stimulus, a word can be produced in as quickly as 
600ms after the onset of the picture (Bates et al., 2003) That people 
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manage to complete such a task in such a short time is an astonishing 
accomplishment. Bilinguals and multilinguals are further faced with the 
challenge of managing the different languages in their brain and still 
coming up with intelligible speech in one of their languages. It is the aim 
of this section to present a model of lexical access, namely Levelt’s 
(1989) model and discuss its implications for bilingual and multilingual 
lexical access and FL attrition. 
 
2.2.1 Monolingual language processing 
 
A number of lexical access models have been put forward (Dell, Martin 
& Schwartz, 2007; Levelt, 1989; Levelt, Roelofs & Meyer,1999; Paivio, 
1986) but one of the most widely used ones is Levelt’s (1989, 1999) 
“Speaking” model. This model has also been applied to bilingual 
production (de Bot, 1992) and its implications for multilingual lexical 
access have been discussed (de Bot, 2004) and therefore it was deemed 
especially appropriate for the present study.  
 

CONCEPTUALIZER

Lexical concept

 
Figure 2.4 Lexical access stages (based on Levelt 1989:9 see Levelt (1989) and Levelt et 
al. (1999) for a more detailed version of the model) 
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Levelt’s (1989) model consists of three processing components: 
conceptualizer, formulator and articulator, Figure 2.4 shows a simplified 
version of the model. In the first component, the 
CONCEPTUALIZER, the concept that the speaker wants to convey is 
selected from an array of semantically related concepts. This generates a 
preverbal message which is used as input for the next component, the 
FORMULATOR. The formulator stage involves the selection of the 
most appropriate lexical unit for the concept intended for 
communication and it consists of two steps: the encoding of the 
syntactic properties (grammatical encoding) and phonological properties 
(phonological encoding) of the selected lexical unit. The information 
necessary for the grammatical and phonological encoding is retrieved 
from the LEXICON.  
 
The lexicon consists of lemmas and lexemes. A lemma incorporates the 
semantic and syntactic properties of an item, while the lexeme contains 
its morphological and phonological characteristics (Caramazza, 1997; 
Kempen & Huijbers, 1983). Lexical selection is generally considered a 
two-stage process involving (1) the selection of a semantic and syntactic 
lexical representation in accordance with the preverbal message, or 
lemma, which in turn (2) activates the corresponding morphological and 
phonological representation, or lexeme, for the utterance. The product of 
the formulator becomes the input for the last stage where the actual 
articulation of the intended message is produced (ARTICULATOR).  
 
2.2.2 Language processing in bilinguals and multilinguals 
 
Considering the model of language production just described and the 
fact that bilingual and multilingual speakers have lexical items in more 
than one language for the same concept, there are two main implications 
that have to be considered: 1) how the bilingual/multilingual lexicon is 
organized and 2) how lexical access in bilingual/multilingual production 
is achieved. 
 
Originally, the discussion on the organization of the bilingual lexicon was 
on one (Grosjean, 1997) vs. more vocabulary sets (Tulving & Colotla, 
1970). However, as de Bot (1992:9) points out, research on storage and 
retrieval by bilinguals has shown that representation and storage of 
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“elements/knowledge of the two languages” might not be as 
straightforward and might be influenced by a number of factors, like the 
level of proficiency and the linguistic distance between the languages 
involved. This has shifted the focus of interest to trying to establish what 
conditioned the organization of the lexicon. Research by Chen and 
Leung (1989), Kroll and Curley (1988), Kroll, Michael, Tokowicz and 
Dufour (2002) and Sunderman (2002) has demonstrated that there are 
indeed differences in the organization and processing of language 
between high and low proficiency bilingual speakers. As to the influence 
of linguistic proximity, de Bot (1992:9) following neurolinguistic research 
by Paradis (1987) claims that: 

 
…the speaker who speaks two closely related languages will for the most 
part use the same procedural and lexical knowledge when speaking 
either of the two languages, while in the case of languages which are not 
related, an appeal is made to much more language-specific knowledge 

 
Although there is no empirical evidence as to the role of linguistic 
proximity, this might be especially relevant to FL attrition where 
language retention might be stimulated by the linguistic proximity of the 
L1 or other foreign languages spoken by the individual and still in active 
use. Alternatively, it might explain the quick erosion of a foreign 
language that is supervened by a closely related language which uses the 
structure and resources of the preceding language until it gradually 
replaces it.  
 
Going back to the problems of language production in bilinguals and the 
issue of lexical access, Costa (2008:310) outlines two implications for 
bilingual and multilingual production. First, whether only items from the 
target language are activated (language selective activation) or items from 
the non-target language are activated as well (language non-selective 
activation). Second, assuming that items from both languages are 
activated, whether the selection process is affected by the levels of 
activation of the non-target items (language selective selection) or not 
(language non-selective activation). 
 
In its strongest form the language-specific model states that during 
lexical access, only words from the target language are active for 
selection, thus making lexical access in bilinguals and multilinguals no 
different from that in monolingual speakers. This extreme view has taken 
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a new direction claiming that both (all) languages are active to some 
degree but selection is restricted to the target language and there is some 
kind of mental firewall between the languages which enables the 
selection of the target language (Kroll, Bobb, Misra & Guo, 2008). In the 
language non-specific version, it is accepted that candidates of all 
languages, not only the target language, are activated and compete for 
selection while language selection is controlled through inhibition (Kroll, 
Bobb & Wodniecka, 2006). Research on bilingual production has come 
to agree that lexical access is non-selective but there are different 
opinions as to the locus of selection, i.e. at the lemma level, at the 
phonology level, etc. This double (or even triple, etc. in the case of 
individuals speaking more than two languages) activation has one 
important implication and that is speed of lexical access. It has been 
shown that bilinguals are slower than monolinguals in tasks involving 
lexical access such as picture naming (Mägiste, 1979) even in their 
dominant language (Gollan, Montoya, Fennema-Notestine & Morris, 
2005; Ivanova & Costa, 2008). 
 
In the bilingual production model that de Bot (1992) developed, which is 
an adaptation of Levelt’s speaking model presented earlier, the choice of 
language is suggested to take place in the very early stages of the 
production, in the conceptualizer. In his attempt to adapt the model, de Bot 
tries to make as little changes as possible to the original model and 
introduces only two adjustments: a conceptualizer which is partly 
language non-specific and partly language specific and a formulator 
which is language specific. The lexicon as well as the articulator are 
language non-specific. The former contains the lexical items and the 
latter the sounds and patters from all languages.  
 
In his later adaptation of the same model to multilingual production, de 
Bot (2004) postulates that there are “language specific subsets” (p. 28) 
for the conceptual, syntactic and form stores for each language. 
Language choice is controlled through a separate language node. The 
language node mediates the choice of language to the components that 
require language specific information and to the language subsets. One 
important aspect in both adaptations is the level of activation of the 
languages as subsets, based on Green’s Activation model (1986). Green 
suggests that as bilinguals cannot completely switch one of their 
languages ‘off’, instead there are three levels of activation which the 
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languages spoken by a bilingual or a multilingual might have. He 
distinguishes three levels of activation: selected, active and dormant. A selected 
language is the language which is intended for use and which directs the 
output. An active language is available simultaneously with the selected 
one but it is not chosen for the production of language. A dormant 
language is a language that has not been used for a long time, it is still 
preserved in long-term memory but it has no effect on the “ongoing 
processing” (Green, 1986:215).  
 
De Bot (1992) notes that although there can be only one selected 
language, there may be several dormant or active languages. The active 
languages, however, will differ in level of activation depending on a 
number of factors, frequency of use and level of proficiency among 
others. The language used most often, usually the L1, will have a high 
level of activation, while a language that has been learned only for a short 
time a long time ago would be activated to a very small extent or would 
even be dormant. In order to activate such a language, its level of 
activation will have to be raised and/or the other more active languages 
be inhibited to allow selection of items from the less active language.  
 
Full inhibition, however, is difficult to achieve and de Bot (2004:26) uses 
a very original metaphor to refer to language inhibition. He compares it 
to trying to hold down ping-pong balls in a bucket full of water: no 
matter how careful you are, one or two will come to the surface. The 
interference that attriters sometimes get from their stronger and more 
active language, when required to use the weaker/attriting one, might be 
due to such breaks in the inhibitory system. The cost of inhibiting (an) 
active language(s) might be speed of lexical access and processing as has 
been shown in a number of studies (Ammerlaan, 1996; Hulsen, 2000; 
Soesman, 1997).  
 
 2.3 Picture naming  
 
One very frequently used paradigm for testing lexical access is Picture 
Naming. A Picture Naming Task (PNT), in its simplest form, consists of 
presenting a participant with a picture stimulus and instructing them to 
name it as quickly as possible. Two measures are taken: 1) the naming 
latency, known also as reaction time (RT), or the time it takes from the 
moment the picture is shown to the production of the onset of the word; 
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and 2) the number of correctly named items. PN is believed to include 
three operational phases (Paivio, Clark, Digdon & Bo, 1989). The first 
phase is the identification of the picture with which the person is 
presented, which activates a non-verbal representation. This stage is also 
known as the Höffding step – ‘at which a stimulus contacts the appropriate 
representation for recognition among the myriad of stored memory 
representations’ (Peterson & Gibson, 1991:199). This non-verbal 
representation in turn activates a number of verbal representations in a 
second processing phase. Finally, in the third and last stage, one of the 
competing verbal representations generates a response.  
 
PN has been shown to be influenced by a number of factors. Some of 
these are properties of the word to be produced, or target name, such as 
frequency, word length and age of acquisition. Other factors include 
characteristics of the pictures used to present the stimuli such as name 
agreement and image agreement. Since the latter two have no direct bearing 
on the research questions and hypothesis that the present study aims to 
answer, but are important for the proper design of the PNT, they are 
presented as controlled variables in the next Chapter, in Section 3.2.3.2 
as part of the design of the PN task. The former three are discussed in 
short below. 
 
As Oldfield and Wingfield (1965) have demonstrated, the frequency of a 
word affects naming. High frequency (HF) words (such as dog) are 
named faster and with less errors than low frequency (LF) words (such 
as whale). In terms of the ATH it might be said that due to their frequent 
use, high frequency words are maintained at a lower threshold of 
activation and are thus more easily accessed and more quickly produced. 
Support for the facilitatory role of frequency has been found in studies 
by Ivanova & Costa (2008), Jescheniak & Levelt (1994), Shatzman & 
Schiller (2004).  
 
Another factor that has been reported to influence picture naming is word 
length. Longer words have been shown to elicit more errors and slower 
latencies in contrast to shorter words (D’Amico et al., 2001; Székely et 
al., 2003). However, due to the negative correlation between word 
frequency and word length, i.e. Zipf’s law (Zipf, 1965) stating that the 
longer the word, the less frequent it is, the effect of word length is 
somewhat confounding. 
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Age of acquisition (AoA), or the estimated age at which a word is acquired 
is another property that might be equally, if not more, influential in the 
naming process. It is generally agreed that frequency coincides with AoA 
to some extent, i.e. high frequency words are likely to be learned early in 
life (Iyer, Saccuman, Bates & Wulfeck, 2003). Research in the field 
(Caroll & White, 1973; Snodgrass & Yuditsky, 1996) has confirmed that 
early acquired words lead to faster responses and less errors. 
Unfortunately, AoA ratings are only available for L1, making this factor 
inapplicable to FL research in its present form. It still remains to be seen 
if ratings for the order of foreign adult word acquisition can be made, 
based on textbooks syllabus or students repertoire. 

 
2.4 Factors affecting language attrition 
 
Some of the factors that have been found to influence language attrition 
are, not surprisingly, the same as those influencing Second Language 
Acquisition (SLA). Two groups of factors can be distinguished: personal 
and external. Among the first ones are age, age at the onset of attrition, gender, 
attained proficiency and attitude and motivation; among the second: time since 
onset of attrition, language contact and use and/or length of exposure to the 
language.  
 
Educational level is another important factor, for L1 attrition in 
particular, as it might influence the interviewee’s performance on certain 
tasks. However, since all the participants in the study were all university 
students, their educational level is considered to be constant.  
 
Age seems to be an important factor regarding cognitive processes in 
aging individuals, which might influence their performance (Schmid & 
Keijzer, 2009; Schmid & Dusseldorp, 2010). Age at the onset of attrition has 
been suggested to be of crucial importance with a “critical period” for 
attrition around puberty, i.e. 9-13 yeas of age (Bylund, 2009; Köpke & 
Schmid, 2004; Pallier, 2007). While studies investigating language 
attrition in children report considerable decrease in proficiency including 
a total wipe out of a language (see Nicoladis & Grabois, 2002; Pallier et 
al, 2003; Ventureyera & Palier, 2004; Ventureyera et al., 2004), research 
on adolescent and adult attriters has rarely found any drastic changes in 
proficiency. It is interesting to note that that this “cutoff” point (Schmid, 
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2006: 77) coincides with the development of literacy, which has been 
suggested as a possible explanation for the resistance of language 
observed after puberty (Hansen, 2001; Köpke, 1999).  
 
Where gender is concerned, despite allegations of differences in 
lateralization and use of memory in male and female individuals, which 
might theoretically result in differences in the process of attrition, no 
empirical support has been found (Köpke 1999, as cited in Schmid & 
Dusseldorp, 2010).  
 
The rest of the factors: attained proficiency, attitude and motivation, time since 
onset of attrition, language contact and use and length of exposure will be 
discussed in detail in the following sections due to their particular 
reference to the present investigation. It must be noted, that in addition 
to the factors mentioned earlier and those that are going to be reviewed 
next, there might be other factors such as aptitude, personal and learning 
style among others, which influence the processes of attrition. However, 
measuring all these factors is quite a demanding task and outside the 
scope of the current project. 
 
2.4.1 Attained proficiency 
 
Attained proficiency is especially relevant to research in FL attrition, with 
higher initial proficiency entailing better retention of the language. In 
contrast to L1 attrition where it is accepted that the language has been 
fully acquired before the onset of attrition, in FL attrition this is hardly 
ever the case. One of the first studies to report a negative correlation 
between attrition and onset proficiency was Godsall-Myers’s (1981). 
Then Bahrick (1984a, b) published the results of his project on the 
retention of Spanish, which revealed that the amount of knowledge that 
was lost during the first years of attrition was equal for individuals across 
different training levels. This, however, meant that high proficiency 
speakers were left with a higher proportion of knowledge. Another 
important finding was that a large portion of knowledge survived for as 
long as fifty years. Neisser (1984:33) suggested that there was a critical 
threshold after which linguistic knowledge became “immune to 
interference or decay”.  
 
A number of studies have found attained proficiency to be a reliable 
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indicator of attrition or retention in that higher proficiency led to better 
retention of the language: de Bot & Clyne (1989) on the attrition and 
retention of Dutch and English in Dutch immigrants in Australia; 
Gardner, Lalonde & MacPherson (1985) on the attrition of school 
acquired French during the summer vacation; Nagasawa (1999) on the 
attrition and retention of Japanese in graduate students; Reetz-Kurashige 
(1999) on the retention of Japanese by elementary and secondary school 
returnees and Weltens (1989) on the retention of French by Dutch high-
school students. 
 
Hansen (1999) suggested that length of exposure rather than attained 
proficiency was what contributed to higher retention of a language. 
Schmid (2006:77), however, noted that it would not be unreasonable to 
expect these two factors to correlate as it would be expected a person 
who has been more time in contact with a language to have acquired 
higher proficiency. This idea has been corroborated by SA research, 
which has found evidence that longer periods of SA led to higher 
linguistic gains even during short SA (Llanes & Muños, 2009). Since this 
factor has not been thoroughly studied so far, it is the aim of the present 
investigation to explore its possible role in relation to the retention of a 
foreign language.  
 
2.4.2 Attitude and motivation 
 
Attitude and motivation have emerged as one of the central factors in 
successful SLA. Since attrition is the reverse process of acquisition one 
would expect, like Gardner (1982: 31), that “since latitudinal/motivational 
characteristics are related to the level of second language proficiency, they will relate to 
second language retention”. The role of attitudinal factors in attrition, 
however, has not been yet fully established. As Schmid (2006:76) points 
out, one reason for this might be that attrition studies extend over a 
period of time and attitude and motivation can change, and quite 
significantly during this period. The author also notes that the only 
studies that have found a relation between attrition and attitude and 
motivation are those relying solely on self-evaluation reports as in 
Moorcroft & Gardner (1987), Gardner, Lalonde, Moorcroft & Evers 
(1987) and Waas (1996). Weltens’s study (1988), though, has 
demonstrated that self-evaluation is not always a valid measure in 
assessing attrition as participants tend to report greater linguistic loss 

 



Chapter 2 42 

than objectively found by linguistic tests. Still, it has to be noted that 
these studies dealt with L2 (Moorcroft & Gardner, 1987) or L1 (Waas, 
1996) attrition.  
 
2.4.3 Language contact  
 
Language use is intuitively expected to be especially important in 
maintaining a language once the speaker has been removed from the 
environment. Logically, it would be assumed that the more chances one 
gets to use a language, the better it would be retained and vice versa. 
This idea is also incorporated into ATH (Paradis, 2004, 2007), which is 
based on the level of accessibility of items and/or linguistic systems. 
Recency and frequency of use, to use the terms employed by Paradis, are 
crucial to maintaining a low activation threshold level. Each time an item 
is used, its activation threshold level is lowered and it then gradually 
starts rising again until the next activation occurs: the more often an item 
is used, the higher its activation threshold level is maintained.  
 
Interestingly, however, research on attrition has not found unequivocal 
support for the importance of this factor. In a study by de Bot, 
Gommans & Rossing (1991:91) proficiency in Dutch deteriorated over 
time for participants who reported little language use and Hulsen (2000) 
reported that the in-country network of L1 contacts correlated 
significantly with the retention of Dutch. On the other hand, Schmid 
(2007) applied Grosjean’s Language Mode model to the influence of L1 
use on the maintenance of a language but did not find any conclusive 
evidence as to the positive power of L1 use. 
 
The fact that language use and contact depend, to a certain extent, on the 
person and their attitude and motivation (as noted by Кöpke & Schmid, 
2004 and Schmid & de Bot, 2006), in the sense that it is up to the person 
to look for opportunities to use the language be it with other speakers of 
the language community or by finding reading or listening materials in 
the language, might complicate the matter. Another problem with this 
factor is its diversity, i.e. it is not clear what exactly language use and 
contact entail. It encompasses both receptive and productive activities in 
all kinds of contexts but which one(s) or which combination is most 
suitable to measure language use and contact is still to be established. As 
a result, Schmid & Dusseldorp (2010) note, many studies tend to put 
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everything together without any distinction.  
 
Similarly, measures of language use and contact rely exclusively on 
subjective self-reports by participants. Leaving aside the problem of 
quantifying the amount of use, i.e. minutes/hours/etc. per 
day/week/over the last couple of days/etc., and the fact that perception 
of time may differ from person to person, personal expectations and 
believes of the participants also have to be taken into account. That is, 
sometimes participants unwittingly may not be reporting the correct 
amount of time of language contact and use due to the wide spread 
belief that a poor command of a previously ‘healthy’ language is a result 
of disuse and lack of practice.  
 
2.5 Research questions 
 
After reviewing the state of the art in the field of FL attrition (Chapter 1) 
and discussing the theories, hypotheses and factors relevant to the 
phenomenon (this chapter), the research questions that the present study 
aims at answering are the following: 
 
1) Is mere lack of use of a language (i.e. lack of LME) enough for a 

foreign language to deteriorate, i.e. can FL attrition be a function of 
disuse? 

 
2) Do language use and contact during the period of attrition have a 

positive effect on retention, i.e. will people who practice the 
language more frequently after the onset of attrition retain it 
better than people who do so less frequently? 

 
3) Is length of exposure to the language, i.e. length of SA 

contributing to FL retention, i.e. longer stay in the country 
resulting in better retention of the language? 
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