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Introduction

Instant and text messaging correspond to a new way of writing that is referred to as digital writing. New written forms (e.g. abbreviations and smileys) have appeared, since they meet the requirements for digital communication (e.g., time saving). The more or less important use of these written forms is linked to the spatio-temporal context (e.g., the place where the message is written, the time available to the user) and the social context (e.g. the recipient of the message, implicit social codes). These new forms sometimes differ from the standards of spelling. Their eventual negative impact on the quality of spelling is currently debated. The question here is to establish whether the use of these forms has consequences on the spelling production. If there are consequences, all types of modifications will probably not have the same effect.

Writing using digital media: between standard and digital writing

1.1. How do we produce written content?

Writing to communicate with a known interlocutor on computers, tablet computers, cell phones, etc. differs from writing on a sheet of paper. Sometimes, a user chooses not to follow the standards of spelling when s/he writes on a digital device. That is why the difference between standard and digital writing has to be made. The first refers to writing while trying to follow the standards of spelling as much as possible; the second to writing while trying to circumvent these standards to better meet the requirements for communication. It means that everything relies on the user's choice: if s/he does not want to use digital writing to write text or instant messages, s/he is free to produce standard writing on a digital device. But both still concern the act of writing as users write letters and mobilize cognitive processes to communicate.

Generally speaking, written production is a cognitive process that includes three steps: (a) "pre-writing", where words have not yet appeared on paper; (b) "writing", where people actually produce writing; and (c) "re-writing", where people rework the written content [START_REF] Hayes | Identifying the organization of writing processes[END_REF]. In other words, the first step allows defining the conceptual aspect of the message that has to be delivered; the second allows changing thoughts into syntactic and lexical elements. These operations consist of the selection of the linguistic and paralinguistic marks which translate the semantic, pragmatic and textual choices leading to the actual writing; and the third consists of unifying the written text by reflecting different kinds of goals along the hierarchy upon the written text. This cognitive process is not linear, but recursive.

It is somewhat reminiscent of how human memory is structured as it fits perfectly with the production of speech and written content, and especially how working memory is structured. Working memory is divided into four different parts (i.e. the central executive; the phonological loop, the visuospatial sketchpad, and the episodic buffer, [START_REF] Baddeley | Working memory[END_REF][START_REF] Baddeley | The episodic buffer: a new component of working memory[END_REF]. The phonological loop deals with speech and written content; the visuospatial sketchpad stores and processes information in visual and/or spatial form(s); and the episodic buffer allows making the connection between working memory elements and knowledge stored in the orthographic lexicon, which is a part of long-term memory.

When it comes to the implication of working memory in the writing process, both leading writing models account for this implication since 1996, Hayes in a revised version of the Hayes and Flower model (1980) and Kellogg when presenting his writing model. These different steps highlight the need for long-term memory, where knowledge (that relates to the grapheme-to-phoneme correspondence and to the standards of spelling) is stored. The grapheme-to-phoneme correspondence relies on two linguistic components: (a) phonemes, which are defined as the smallest sound units of a language and (b) graphemes, which are their graphic equivalents [START_REF] Cellier | Orthographe[END_REF]. When someone acquires knowledge about this correspondence, s/he becomes able to produce written content. For languages with a deep orthography where the phoneme-to-grapheme correspondence may sometimes make things more difficult to understand and to produce (e.g.: /kriz t m/ -"chrysanthème" in French; /ðəʊ/ -"though" in English), dictations become necessary to assess spelling knowledge.

1.2. How do we produce written content in French when we have to write a dictation? When we write, stored graphemic information is activated to produce content. It is related to spelling knowledge; two different users can write words differently according to their spelling level [START_REF] Caramazza | The role of the graphemic buffer in spelling: Evidence from a case of acquired dysgraphia[END_REF]. Spelling can be done in speech (when we spell words out loud) and in written production (when we write a word).

Information in input is always processed through the auditory channel [START_REF] Caramazza | The role of the graphemic buffer in spelling: Evidence from a case of acquired dysgraphia[END_REF] and includes two different kinds of information processing: (a) The first allows processing new words, or non-words, and relies on auditory and phonetic processors that activate small units in working memory where information is stored within a very brief time. Information stored in phonologic buffers is submitted to graphemic buffers to allow activating the phoneme-to-grapheme correspondence. That is how information in input becomes either a spoken or written output. (b) The latter allows processing familiar words, but includes another process that looks like the first one. After auditory and phonetic processing, information in input is analyzed in the phonological and/or semantic lexicon, which is stored in long-term memory. Then, there are two different solutions. Information processing ends with an output that comes either from the phonologic or the graphemic lexicon.

Differences may occur between spoken and written words. Some words in French include letters that have no phonic value (the "t" in the word "salut"). But the same phoneme may be written differently, like the phoneme /s/ for which there are seven graphemes in French ("s" in "son"; "c" in "cinq"; "ç" in "hameçon"; the double consonent "ss" in "basse"; "sc" in "piscine"; "t" in "addition" and "x" in "dix").

Some graphemes are very specific because they carry a meaning. We are talking about morphemes, which are defined as the smallest units of meaning [START_REF] Cellier | Orthographe[END_REF]. When it comes to choosing the correct spelling in French, some morphemes become very difficult to write, since they are parts of non-homographic homophones, which are words that are pronounced in the same way but spelled differently [START_REF] Kerswell | Homophone Effects in Visual Word Recognition Depend on Homophone Type and Task Demands[END_REF]. The morphemes /e/ and /ε/ at the end of verbs and adjectives in French are an example. Knowing how to correctly spell these words is a matter of semantic context, since ten different forms can encode the same sound ("parler"; "parlez"; "parlé"; "parlée"; "parlés" ; "parlées"; "parlai"; "parlais"; "parlait"; "parlaient" [to speak]). When there is a homophone situation, several different spelling representations will be activated for one phonological representation. The user will then have to select the one that best applies to the context [START_REF] Kerswell | Homophone Effects in Visual Word Recognition Depend on Homophone Type and Task Demands[END_REF]. The choice between the activated and competing phonological representations will be made by going back and forth between phonologic, semantic, and orthographic information. If the input is for example /a/, phonological information is the first activated, then semantic information: is it a verb "il a une voiture rouge" (he has a red car) or a preposition? "Il va à Paris" (he is going to Paris), and then orthographic information ("a"/ "à").

The competition between two (or more) non-homographic homophones is correlated to their frequency of use in a given language ("à" would be more confused with "a" than "as", or "to" with "too" rather than "two") [START_REF] Kerswell | Homophone Effects in Visual Word Recognition Depend on Homophone Type and Task Demands[END_REF]. This is called the "homophonic magnitude" [START_REF] Coltheart | When a ROWS is a ROSE: Phonological effects in written word comprehension[END_REF].

Lots of non-homographic homophones in French are a matter of plural and/or gender inflection (see the example of the verb "parler" supra). If these words are spoken out separately (if they are quoted out of context as individual items, at a morphological level rather than at a syntactic level, it becomes impossible to know whether it is the singular or plural form (c.f. "parent"/ "parents", since the "s" is silent). This may explain the amount of misspellings that can occur. As a consequence, when some words are usually written in the plural form, they will be written down in their plural form even in a singular context. As "parents" is frequently used in the plural form, writing "un parent" -which means "the parent"may lead writers to produce "un parents" [START_REF] Largy | When memorized instances compete with rules: the case of number-noun agreement in written French[END_REF], who called it the "effect of congruity").

But French spelling is not just a matter of exceptions and irregularities. French is defined as phonogrammic, since one phoneme is equivalent to one grapheme in more than 80% of the cases [START_REF] Catach | L'orthographe française : traité théorique et pratique avec des travaux d'application et leurs corrigés[END_REF]. This theory is linked to the seven different values a letter can get in French (Blanche-Benveniste & Chervel, 1969): (a) The basic value: the most used value for a given letter ("s" usually encodes the sound /s/ in French); (b) The zero value that we mentioned supra: a given letter has no phonic value (the "t" in "aspect" is silent in French); (c) The position value: the phonic value depends on the context where the letter is produced (the "s" in "précise" in French, where the "s" is located between two vowels and is consequently pronounced /z/); (d) Digraphs and trigraphs, which are groups of two or three letters that together form a new phoneme, which is different from the basic value of each letter ("on" in "son" in French; "ai" in "chair" in English");

(e) Grammatical and lexical morphemes (the "s" in the word "avais" is a grammatical morpheme; "jardin" allows creating "jardinant", "jardinière", etc. where "ant" and "ière" are lexical morphemes in French).

As phonic and graphemic knowledge is mainly used at the same time to ensure information processing and as phonic knowledge is activated before semantic and orthographic knowledge [START_REF] Caramazza | The role of the graphemic buffer in spelling: Evidence from a case of acquired dysgraphia[END_REF], some interference may occur. This may lead to the production of misspellings. The question naturally arises about what happens when using text or instant messaging and how it may have consequences on spelling production.

The use of digital writing: what kind of effect on spelling?

At the beginning of the twenty-first century, texting was the first form of digital writing to be studied. The use of texting was first considered to be linked to the cost of texts, which were limited to 160 characters [START_REF] Pétillon | Le discours SMiste, un nouveau corpus ?[END_REF]. But it cannot explain the instant message particularities because the wide distribution of unlimited monthly plans which include unlimited texts (in several countries, particularly in France) did not put an end to digital writing. Moreover, instant mobile messaging applications (i.e., WhatsApp, Petitjean & Morel, 2017, Viber...) or email (Volckaert-Legrier, [START_REF] Volckaert-Legrier | Electronic Mail, a new written-language register: a study with French-speaking adolescents[END_REF] are also concerned by the use of this lexicon. Digital writing has also been studied for its social aspects [START_REF] Bonetti | The relationship of loneliness and social anxiety with children's and adolescents' online communication[END_REF][START_REF] Bryant | IMing, text messaging, and adolescent social networks[END_REF][START_REF] Sjöberg | Making sense of screen-based media. The uses and readings of television, computer games, and Internet among swedish young people[END_REF][START_REF] Valkenburg | Children's positive and negative experiences with the Internet: An exploratory survey[END_REF]. The recent study by [START_REF] Khiari | Comment prendre en compte les spécificités de "l'écriture SMS" pour l'analyse de sentiments[END_REF] on the evocation of SMS sentiments, from the corpus 88milSMS, has shown that repetitions of characters (merciiiiiiii [thanks] Bizouuuuuu [kiss]) or punctuation marks (yes !!!!!!!!) often carry feelings and allow to appreciate the valence and emotional intensity of the message.

These definitions have helped to understand why spelling standards may sometimes be modified. Writing using digital media indeed becomes an act of immediacy in communication and the answer is expected quickly, as in face-to-face conversation [START_REF] Anis | Communication électronique scripturale et formes langagières[END_REF][START_REF] Fernandez | Variation in the Use of General Extenders and Stuff in Instant Messaging Interactions[END_REF]. Today, the economic aspect is not as central as time-saving [START_REF] Anis | Communication électronique scripturale et formes langagières[END_REF] and sociocultural aspects [START_REF] Haggan | Text messaging in Kuwait. Is the medium the message?[END_REF][START_REF] Rivière | From voice to text: Continuity and change in the use of mobile phones in France and Japan[END_REF].

Lately, several studies have tried to understand if using digital writing may have an effect on the quality of spelling production [START_REF] Goumi | Le langage SMS chez les adolescents, faut-il s'en inquiéter ?[END_REF][START_REF] Lanchantin | De la relation de l'écrit numérique et la qualité de l'orthographe[END_REF]. Scientific results differ, as: (a) No negative impact has been found. The authors show that the users have a pluricompetence to switch between traditional and digital writing according to the register (e.g.: [START_REF] Anderson | Exposure to "textisms" does not lower spelling scores for elementary school aged children[END_REF][START_REF] Bernicot | How do skilled and less-skilled spellers write text messages? A longitudinal study[END_REF][START_REF] De Jonge | Text-message abbreviations and language skills in high school and university students[END_REF][START_REF] Maskens | Nouveaux médias et orthographe. Incompétence ou pluricompétence ? Discours[END_REF]Plester & Wood, 2009;[START_REF] Plester | Exploring the relationship between children's knowledge of text message abbreviations and school literacy outcomes[END_REF][START_REF] Wood | Grammatical understanding, literacy and text messaging in school children and undergraduate students: A concurrent analysis[END_REF]Wood, Kemp, Waldron, & Hart, 2014) for good spellers (e.g.: Lanchantin, Simoës-Perlant & Largy, 2012a; [START_REF] Plester | Txt msg n school literacy: does texting and knowledge of text abbreviations adversely affect children's literacy attainment?[END_REF][START_REF] Powell | Does SMS text messaging help or harm adults' knowledge of standard spelling[END_REF]. (b) Some authors showed that nothing can be concluded for bad spellers as some modifications can be confused with misspellings [START_REF] Bouillaud | Cyberlangage et orthographe: quels effets sur le niveau orthographique des élèves de CM2, 5ème et 3ème?[END_REF][START_REF] Febvrel | Msn c tro bi1?[END_REF]Lanchantin et al., 2012a). In contrast, other modifications may never be produced in standard writing (e.g.: Anis, 2003 "consonant clippings/contractions", as for "slt" instead of "salut"). (c) Some authors mentioned that texting may have a negative effect on spelling production because of the negative influence from the media that may have consequences on spelling performance for some people [START_REF] Drouin | R u txting? Is the Use of Text Speak Hurting Your Literacy[END_REF][START_REF] Zahid | Effects of SMS on Writing Skills of the University Students in Pakistan (A Case Study of University of Gujrat)[END_REF].

These differences might be attributed to the methods that have been used (e.g.: Drouin, 2011, verbal and non-verbal testing; spelling scores, etc.). Our research study has been designed to learn about the effect of using instant messaging (especially regarding the quality of spelling production). We chose not to use the term of "textism" but "modification" to refer to the words that are modified and not "texting" but "digital writing" to refer to the whole production of modifications that can/cannot be confused with misspellings [START_REF] Lanchantin | The case of Digital Writing in Instant Messaging: when cyber written productions are closer to the oral code than the written code[END_REF]. We have started from the differences in terms of results mentioned supra. This led us to know more about this effect on spelling production, which may differ according to the type of modification. In other words, some modifications, once used, may indeed have an effect on the quality of spelling, whereas others do not. We will then focus on the type of modification (i.e. that can/cannot be confused with misspellings). Our hypothesis is that there will be more modifications that can be confused with misspellings than modifications that cannot, in both corpora. If this hypothesis is confirmed, it will show that the nature of the link between the use of digital writing in instant messaging and spelling production differs according to the type of modification. This work aims at restricting the scope on modifications that can really decrease the quality of spelling production, to better analyze future corpora.

Method

Participants

The "Archives Départementales" of Montauban (a French town) gave us free access to 119 archived documents of the French national certificate of general education written in 1974 (i.e. before digital writing appears). As these documents are anonymized, we were unable to gather data related to gender or age for this sample. One-hundred and nineteen 9th grade students participated in the study in 2012 (55 boys; 64 girls) (i.e. after digital writing appears). They had an average age of 14.70 (SD = 0.65). We received consent from all the adolescents and their parents. We ensured all participants used digital writing every week. For that, the adolescents who participated in 2012 were asked to complete a questionnaire that focuses on reading and writing habits in standard and digital writing (cf., Appendix A).

Ethical clearance and conflict-of-interest disclosure

We followed the French "Behavioral Science Ethics Code" [START_REF] Caverni | Un code de conduite des chercheurs dans les sciences du comportement[END_REF]. Since minor participants were recruited for research study, we first asked for the school principal's permission. Then, we asked for the agreement of a parent or legal guardian to allow the child to participate in the research. Every adolescent who participated in the study gave his/her free and informed consent and protection of their identity was guaranteed. Furthermore, we mentioned that they could leave the scientific process at any time.

Our material was built in such a way as to leave no misunderstanding or uncertainty on any matter at all. We ensured no one would feel shocked or hurt by the content of the material. The objective of the study was clearly defined and presented to the participants.

We accepted to communicate all our results to the school principal, who was to provide this information to the participants. No personal data has been used and participants were told so.

We were not bound to any company by an employment contract and did not receive any financial support for conducting this study. Administratively speaking, we only had to ask for the Inspection-Académique (i.e. the local education authority), the school principal's, and the French teachers' permissions to meet the students. The method and approach has been peer reviewed to manage conflict of interest and to guarantee that ethical basic principles were scrupulously followed.

Students were invited to participate in the study during two hours and they did not receive financial contribution for their participation. However, they were motivated to participate in the study as they had to sit the same examination, i.e. a dictation at the end of the month.

Material and procedure

The dictation is a text of Robert Sabatier intitled "Partage". We ensured both groups wrote the dictation at the same time of year. We also checked their spelling level. The dictation was exactly the same in 1974 and 2012 and it contained 206 words (cf., Appendix B).

We followed the instructions provided for the French National diploma examination by: (a) re-reading the dictation; (b) writing proper nouns on the blackboard; (c) inviting participants to write the dictation and read it at the end; and (d) reading the dictation again.

Results

Data were gathered in a typology that we designed for the study. It is based on previous works in instant messaging (Lanchantin, Simoës-Perlant, & Largy, 2014, cf. Table 1). Two types of modifications were considered: Modifications that can be confused with misspellings and modifications that cannot be mistaken for misspellings (cf. Table 1).

The structure of this typology was conceived according to the main criterion that is the alteration / non-alteration of the phonic value [START_REF] Simoës-Perlant | How adolescents with dyslexia dysorthographia use texting[END_REF]. This criterion made it possible to distinguish three parts within this typology corresponding to the types of modification. As a result, some categories differ from other typologies in SMS language since we considered the phonological and semiotic modifications to construct our typology.

Several elements had to be taken into consideration before the data were coded. Indeed, for the complex phenomenon (i.e., "pô" for "pas"), we counted and classified several modifications (graphical reduction with a mute-word ending and a phonetic substitution with variation).

This typology has been submitted to an interrater reliability calculation, which showed acceptable tolerance (the kappa coefficient was 0.941). 

Modifications that can be mistaken for misspellings

Modifications that cannot be mistaken formisspellings

Additions

Addition of letters or diacritical sign : « les zamis » ("les amis" [the friends])

Addition of punctuation marks: "!!!!!!!!"

Copied-pasted Substitutions Substitutions on several words (spaces instead of hyphens):

"c'est à dire" ("c'est-à-dire" [that is to say])
Whole substitutions of one word by the name of a letter, or the arithmetic name of a symbol: "c" ("c'est" [it is]), "1" ("un") Graphic overwriting "quil" ("qu'il" [it])

Variations within a word: "bisoo" -"oo" is a digraph in English, not in French -("bisous" [kisses]) Homophones: "a" ("à")

Anglicism : "love" ("amoureux") Grapheme substitutions: Digraph → letter: "dégouté" ("dégouter" [to disgust])

Trigraph → letter: "bo" ("beau" [beautiful]) Letter → another letter; digraph → another digraph; trigraph → another trigraph: "dégouter" ("dégoutez") Grapheme substitutions: Letter → digraph: "dégoutés" ("dégouté") Letter → trigraph: "dégoutais" ("dégouté") Double consonants → one consonant: "dificile" ("difficile" [difficult]) Lack of letters in final position with no phonic value: "salu" ("salut" [hi])

Alterations/Reductions Grapheme alterations/reductions: Digraph → letter: "ui" ("oui" [yes]) Trigraph → letter: "métenant" ("maintenant" [now]) Letter → another letter; digraph → another digraph; trigraph → another trigraph: "ca" /ka/ ("sa" /sa/)

Reductions on several words: Initials: letters are read one after the other: "mdr" ("mort de rire")

Grapheme alterations/reductions:

Reductions on several words:

Letter → digraph: "biso" ("bisous"

[kiss]) Letter → trigraph Acronyms: letters are pronounced as a word would be: "lol" ("laughing out loud") Graphic overwriting: "chuis" ("je suis"[I am]) Smiley, emojis and other graphic signs: :) ("I am smiling to you") ; ^^ (eyebrows movement) ;

("kiss") Whole reductions: "cine" ("cinema" [cinema]) Consonant clippings/contractions: "bcp" ("beaucoup" [many]) Foreign language items: kisses ("bisous"); guapa ("jolie" [pretty]) Variant forms of French existing words: "pô" ("pas" [not])

An ANOVA was conducted, with 2 (Group: 1974 vs. 2012) x 3 (Phenomenon: Addition vs. Substitution vs. Alterations/Reductions) x 2 (Type: Modifications that can be mistaken for misspellings vs. Modifications that cannot be mistaken for misspellings). The dependent variable was equal to the rate of misspellings produced (by total number).

For any type of modifications, the group effect is significant, F(1,236) = 186.63, p < .001, ɳ²p = .44. The percentage of overall modifications is higher in 2012 corpus (2.29% [0.1]) than in 1974 one (0.57% [0.1]). The results confirm the hypothesis that the percentage of modifications that can be mistaken for misspellings (2.86% [0.13]) is higher than the percentage of modifications that cannot (0.01%), F(1,236) = 517.91, p < .001, ɳ²p = .69. A significant difference exists between the substitutions, additions and alteration/reductions, F(2,472) = 519.44, p < .001, ɳ²p = .69. The group x type x phenomenon interaction is significant, F(2,472) = 170.25, p < .001, ɳ²p = .41.

The sub-plan analysis shows: a)

For the modifications that can be mistaken for misspellings, the difference between the two groups is significant, F(1,236) = 186.90, p < .001, ɳ²p = .44. Students who wrote the dictation in 1974 made fewer misspellings than those who wrote the dictation in 2012 (1.14% [1.8] vs. 4.6% [1.8]). A significant difference exists between the substitutions, additions and alteration/reductions, F(1.236) = 73.72, p < .001, ɳ²p = .24. This effect interacts with the group, F(1.236) = 37.43, p < .001, ɳ²p = .14. In the 1974 as in the 2012 corpus, the phenomenon effect is significant, the substitutions are higher than alterations/reductions and additions. These percentages are still significantly higher in 2012 than in 1974 (cf. Table 2). b)

For the modifications that cannot be mistaken for misspellings, no significant difference is shown as a function of the group or type of phenomenon used. 

Discussion

The aim of this study was to show that the nature of the link between the use of digital writing in instant messaging and the quality of spelling production may differ according to the kind of modification (i.e. that can/cannot be mistaken for misspellings).

If we focus on the modifications that cannot be mistaken for misspellings, no significant difference was found between the two corpora. This means using this type of modification (i.e., "svt" pour "souvent" [often]) has no effect on the quality of spelling production and, as a consequence, no effect on the content of the orthographic lexicon.

Our results have no equivalent in the literature, because no research has differentiated between modifications that can be mistaken for misspellings or not. Nevertheless, they are, in a certain way approaching the conclusion of [START_REF] Bernicot | How do skilled and less-skilled spellers write text messages? A longitudinal study[END_REF], who consider that the use of a specific register leads to new conventions. Our results add another argument to the claim that digital writing is not responsible of the deterioration of traditional writing. This is because no connection between the use of digital writing and the quality of spelling production is shown [START_REF] De Jonge | Text-message abbreviations and language skills in high school and university students[END_REF][START_REF] Plester | Txt msg n school literacy: does texting and knowledge of text abbreviations adversely affect children's literacy attainment?[END_REF]Plester & Wood, 2009;Plester et al., 2009;[START_REF] Powell | Does SMS text messaging help or harm adults' knowledge of standard spelling[END_REF][START_REF] Wood | Grammatical understanding, literacy and text messaging in school children and undergraduate students: A concurrent analysis[END_REF][START_REF] Wood | Grammatical understanding, literacy and text messaging in school children and undergraduate students: A concurrent analysis[END_REF].

If we focus more precisely on the percentage of modifications that can be mistaken for misspellings, the results are different. In fact, this type of modifications has increased between 1974 and 2012 (3.42% [2.06] in 1974 vs. 13.75% [7.98] in 2012). This means that the spelling level has decreased between 1974 and 2012. Can digital writing have a negative impact on standard writing for this type of modification in particular? In French, there are sometimes multiple candidates for one word (e.g.: "a" instead of "à" in the sentence "Bouboule tenait à la main" [Bouboule held in his hand]) and the phoneme-to-grapheme correspondence is sometimes irregular what may lead to the production of misspellings (e.g.: "compartimant" instead of "compartiment" [compartment]). When putting thoughts into words in the actual 'writing' step [START_REF] Hayes | Identifying the organization of writing processes[END_REF] written candidates for what is formulated by the 'inner voice' and held in WM are retrieved from the orthographic memory. If this process is made in digital writing, the user is freer when matching phonology in the 'inner voice' to the written form as the appropriate candidate is selected on the basis of phonology only. The criteria of selection being that the retrieved form should be pronounced in a way corresponding to the message formulated by the 'inner voice'. Therefore, if the modifications that can be mistaken for misspellings are frequently used in digital writing, this can damage the content of the orthographic lexicon, at least more than when the user only produces standard writing. The works on the implicit learning of spelling are important. Indeed, the sensitivity to orthographic regularities, as well as the recovery of instances [START_REF] Cousin | Apprentissage de la morphologie flexionnelle du nombre nominal: étude de la récupération d'instances chez des enfants tout-venant et des enfants présentant un trouble de l'apprentissage de l'écrit[END_REF], emanate largely from the exploitation of statistical language regularities. Linguistic stimuli would be stored as they were encountered and the quality of their storage would depend on the frequency of exposure to these stimuli (Lété, 2006). In addition, according to the theory of self-learning of Share (1995), each successful decoding of an unknown word provides the opportunity to acquire the spelling information specific to that word. Thus, the different sources of information (lexical, phonological or morphological), which are confronted by children very early are all accelerators of the development of orthographic skills.

Conclusion

If these results are analyzed jointly, there would be two kinds of links between the use of digital writing in instant messaging and the quality of spelling production. When the user produces modifications that can be confused with misspellings, it may generate a huge impact on cognitive resources, of which the orthographic lexicon is a part but when s/he produces modifications that cannot be confused with misspellings, no impact is generated.

In future research, it would be interesting to be able to continue the corpora comparison of young teens, both past and present, using digital writing data corpora emanating for example from SMS4science (http://www.sms4science.org/), sud4science/88milSMS (http://www.sud4science.org/, http://88milsms.huma-num.fr/), CoMeRe (https://corpuscomere.wordpress.com/), What's up Switzerland (http://www.whatsup-switzerland.ch/index.php/fr/) or Vos Pouces pour la Science (http://www.vospouces.org/). These data would provide additional elements to the debate about the impact of the use of digital writing on students' spelling performance. 

-

  Usually use a mobile phone YES NO -Usually use a computer YES NO -Have no preference between the two YES NO 17 When writing to people (this question allows multiple answers): -You use email YES NO -You use an instant messaging or a social network account YES NO -You send a text message on your cellphone YES NO 18 Do you often read books, novels, or comics in your free time? YES NO 19 Do you often read books or other written things on a mobile device in your free time? YES NO 20 Do you often read articles or web pages online to do your homework or to do research? YES NO 21 When you write outside of school (this question allows multiple answers): -Do you usually use paper and a pencil/pen? YES NO -Do you usually use a computer? YES NO -Do you usually use a mobile phone? YES NO 22 Do you play games online? YES NO 23 If yes, do any of the online games you play require writing? YES NO 24 If yes, do you try to spell every word correctly? YES NO

Table 1 . Typology of Lanchantin, Simoës-Perlant and Largy (2014)
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Table 2 . Percentage of additions, substitutions and alterations/reductions that can be mistaken for misspellings in 1974 and 2012 corpora

 2 

		Group	Mean	SD
			(%)	
	Additions	1974 2012	,01 ,24	,06 ,33
	Substitutions	1974 2012	3,24 12,30	1,87 7,08
	Alterations/Reductions	1974 2012	,17 1,22	,45 1,40
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-« Tu m'en files ? » demanda Olivier. Généreusement, Bouboule fit glisser la boule de glace à la fraise dans la paume de son camarade. Ils se mirent à rire. Parce que c'était froid, Olivier faisait passer la glace d'une main dans l'autre et, en même temps, il léchait la crème qui fondait. Ils sautèrent, ils gambadèrent…" Robert Sabatier.

Abstract

Instant messaging, digital writing and spelling production quality in French? A cognitive approach

The increased use of digital writing has led to the emergence of written forms that may differ from the standards of spelling. When these forms differ from standard spelling, two types have been distinguished: (a) those that can be confused with misspellings and (b) those that cannot. Our diachronic research protocol compared two corpora (from 1974 and 2012). The results showed that when a modification has no orthographic equivalent, its use cannot damage the quality of spelling production. When it does, the effect on spelling may be negative as an implicit learning based on frequency of exposure seems to take place.