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Because reading/writing is a fundamental tool for children's development, the main failure in its learning-developmental dyslexia-gives rise to many attempts to remediate. A recent remedy proposed by Mather (2022), published in Perceptual and Motor Skills [129(3), p. 468], is impressive through its radical nature and the extent of its consequences. It consists of delaying the teaching of writing to the age of 7-8 years, whereas, at present, most children in Western or comparable cultures learn to write even before compulsory school (generally at age six). In this article, I present a set of arguments whose addition and possible interaction lead, if not to reject, at least to restrict Mather's proposal. My arguments show both the inefficiency of Mather's proposal through two observational studies, its practical inapplicability in contemporary society, the importance of learning to write at least in the first year of elementary school, and the stinging past failure of a math reform of similar scope (i.e., learning to count). I also question the neurological theory underlying Mather's proposal, and, finally, I point out that, even if delaying learning to write were limited to students who Mather expects (at age six) to experience future dyslexia, this remedy would be inapplicable and probably ineffective.

Introduction

In a recent article in Perceptual and Motor Skills, [START_REF] Mather | Preventing children from developing dyslexia: A premature writing hypothesis[END_REF] suggested that dyslexia might be prevented by delaying learning to write. In fact, Mather presented this pedagogical theory earlier [START_REF] Mather | Does dyslexia develop from left-eye dominance?[END_REF] when he and his colleagues suggested that some disorders (e.g., the phonologically impaired dyslexia subtype) might be prevented by delaying the introduction of letter writing until the age of eight years. However, in his more recent article, Mather generalized and embellished this position. As I have over 30 years experience teaching writing in kindergarten and first grade through pre-service teacher training, I feel compelled to offer counter arguments and to challenge Mather's recommendation and its theoretical basis.

Comparisons of Three Types of Schools in Mather (2012) 1

For obvious ethical reasons, it is difficult, if not impossible, to test Mather's suggestion experimentally by withholding writing instruction from contemporary children until they are 7-8 years old. Currently, children, worldwide, are introduced to writing in kindergarten when they are around 4-5 years old. In place of this infeasible withholding experiment, we might approach this debate by re-analyzing a prior experiment Mather drew upon when comparing instructional methods in three types of schools.

For [START_REF] Mather | Preventing children from developing dyslexia: A premature writing hypothesis[END_REF], strong right hemispheric cerebral dominance induces mirror writing, both sequential letter (e.g., was/saw) and spatial letter (e.g., b/d) types. Mather argues that mirror writing confuses children and interferes with their normal reading development. In [START_REF] Mather | Ipsilateral printing in children's mirror-writing: A cause of specific learning disabilities[END_REF] study of mirror writing, he used a procedure developed by [START_REF] Cornell | Spontaneous mirror-writing in children[END_REF] consisting of dividing a sheet of paper with a vertical line and indicating to the child with a 1 [START_REF] Mather | Preventing children from developing dyslexia: A premature writing hypothesis[END_REF] refers to this article under Mather (2011) which was to be the non-paginated online version of the article. dot, a starting point for the child's writing. The starting point might be placed to the left or to the right of the midline vertical line. Cornell noticed that, when the dot was on the left, young children quite easily began writing a complete mirror image of the intended word (i.e., from right to left and reversing all the reversable letters) so as not to cross the vertical line. Mather tested children in first, second, and third grades in three types of schools in Canada: (a) public, (b) Montessori, and (c) Waldorf. Montessori schools are often characterized by multimodal learning. Waldorf schools, also known as Steiner schools, are based on the educational concepts of Rudolf Steiner (1861Steiner ( -1925)), an Austrian philosopher and occultist. According to a marketing presentation, children in Waldorf schools learn with their hearts, heads, and hands [START_REF] Morrison | Waldorf education: Head, hands, and heart[END_REF]. To understand [START_REF] Mather | Ipsilateral printing in children's mirror-writing: A cause of specific learning disabilities[END_REF] results, it is necessary to introduce the concept of "inverse reversal." Figure 1 presents writings by Tenneson, a student from Mather's study whose data were not presented in [START_REF] Mather | Preventing children from developing dyslexia: A premature writing hypothesis[END_REF]. Tenneson reversed the characters 3, z, 7, and 2 in the right hemi-space but wrote them correctly in the left hemispace. This reversal pattern may give the impression that Tenneson first reversed some characters (3, z, 7, 2) in the right hemi-space, and then reversed them again in the right hemispace. Table 1 presents the results of [START_REF] Mather | Ipsilateral printing in children's mirror-writing: A cause of specific learning disabilities[END_REF] comparisons of similar writings by students from the three types of schools. Comparing left and right hemi-spaces, differences between means of reversals were lowest among grade 1 students in the public school (0.80 = 3.25 -2.45), and highest among grade 3 students in the Waldorf School (3.80 = 4.50 -0.70), whereas there were minimal differences in inverse reversals between any grade levels or schools. Not surprisingly, however, the inverse reversals decreased with the students' grade level. 2 and3 (p. 175).

For simple reversals, a mixed 2 (Hemi-space) x 3 (Grade level) x 3 (School type) analysis of variance (ANOVA) confirmed a main effect of Hemi-space and showed a main effect of School type such that the frequency of simple reversals in the left hemi-space was lower for students in the public school than for students in the other schools. This lower frequency was observed for students in all three grades in the comparison with Waldorf school, and for first and second graders in the comparison with Montessori school. Mather observed that there was "no obvious reason" for this lower frequency of mirror errors in the public school. However, for the Waldorf school, he suggested that the greater number of mirror errors may have been due to that school's policy of delaying writing instruction, since other research had shown that a decline in children's mirror writing was less related to age than to writing practice [START_REF] Della Sala | Directional apraxia: A unitary account of mirror writing following brain injury or as found in normal young children[END_REF][START_REF] Cubelli | Mirror writing in pre-school children: a pilot study[END_REF]. For an opposite reason, writing practice in Montessori school might also lead to less mirrored writing in the Montessori school than in the public school, which was clearly not the case. Indeed, the use of sandpaper to trace letter shapes with the fingers-a characteristic of the Montessori method-aims to ingrain the shape of the letters in the child's mind; according to commercial advertising, this use begins as early as four years of age in the Montessori method. In conclusion, [START_REF] Mather | Ipsilateral printing in children's mirror-writing: A cause of specific learning disabilities[END_REF] own comparison of these schools does not necessarily support the benefit of withholding writing and may show contrary evidence. In another delayed writing pedagogy-the Waldorf/Steiner school-students made more mirror reversal errors than had students in the public school.

Historical Comparisons of Children with and without Delayed Writing Instruction

Historical comparisons allow us to observe, albeit indirectly and with precautions, the effects of delaying writing instruction. One half century or more ago, children were not as often enrolled in kindergartens. Unfortunately, historical statistical comparisons of young children's learning and performance in school are very rare, partly for this same reason. We do, however, have access to data compiled in 1942 (reported by [START_REF] Wigforss | Barnens färdighet i räkning vid skolgångens början[END_REF] concerning the writing of digits by Swedish children who were tested at the beginning of compulsory schooling. Since this data collection was set for Swedish children at age seven, these children not only had not attended kindergarten but were also older than the 5-6-year-old French children whose data were reported much later in [START_REF] Fischer | A synoptic and theoretical account of character (digits and capital letters) reversal in writings by typically developing children[END_REF]. We can compare the frequencies of digit reversals between these two different cohorts and, more specifically, examine the hypothesis (associated with Mather's suggestion) that an absence, or at least a lower frequency of reversals would be evident in children who learned to write at a later age.

Wigforss ' (1946) results are shown in Table 2. These Swedish children wrote digits from memory, under dictation, and not in their natural order, allowing us to compare their reversal percentages (see the penultimate column of Table 2) with reversal percentages of the younger children in [START_REF] Fischer | A synoptic and theoretical account of character (digits and capital letters) reversal in writings by typically developing children[END_REF] (see the last column in Table 2). On average, 7year old Swedish pupils in 1942 reversed digits slightly less often than did 5-6 year old

French children in a contemporary period. Nevertheless, Swedish students reversed the digits 7, 9 and 3 with a rather high mean frequency of 30%. While this is certainly less often than the reversals made by French children, there are many digit omissions in the Swedish data.

When comparing systematically the specific matched individual digits in the two samples, the only notably lower percentage of mirror reversals in the Wigforss data for 7-year-old Swedish children concerned the digit 2. An index of writing difficulty calculated by Wigforss showed that this digit was by far the most difficult among the ten digits for these students to write accurately. This difficulty led to frequent omissions of writing the digit 2, and these omissions contributed to the decreased frequency of reversals by this group, as suggested by the digit 4, that was less often omitted but more frequently reversed than the digit 2. This was not the case among the more contemporary French children, compared to the Swedish children in 1942. Note: (a) I computed the percentage of reversals as the (number reversals)/( number reversals + number correct), just as Fischer and Luxembourg (2018) had.

(b) Reported in [START_REF] Fischer | A synoptic and theoretical account of character (digits and capital letters) reversal in writings by typically developing children[END_REF]. The left-right symmetric digits 0 and 8, were excluded, as well as the digit 1, which was generally written without upper left diagonal stroke by the Swedish children.

To summarize, the presumed delayed teaching of digit writing for most Swedish children in 1942 was evident by their older ages at the start of school, and, probably, by relatively reduced societal pressure to succeed in school at that time. Comparing these children to children in France in the period between 2010 and 2015, this delay in writing instruction was associated with many more omissions in digit writing. Most importantly for the purposes of the present discussion, this delay in writing instruction was far from eliminating writing reversals.

Reliability of Mather's Neurological Inferences

To explain mirror writing in children, Mather (2022 p. 470) [START_REF] Mather | Ipsilateral printing in children's mirror-writing: A cause of specific learning disabilities[END_REF], Mather wrote in the abstract and in many other forms in the text: "The results showed that 39% of the children demonstrated these inverse reversals." It appears that the "canonical letters" are, in fact, "inverse reversals."

Moreover, they are not inverse reversals of letters, but of characters (letters and digits). That the letters were characters is important because 4 of the 10 characters of the series b, 3, z, 5, d, 7, s, 2, p, c, tested in Mather (2012), were digits. An inverse reversal occurs when the child reverses a character in the right hemi-space and then writes it correctly in the left hemi-space (e.g., the digits 2, 3, 7, in Figure 1). The inverse reversals are more easily observed for digits than for letters, because digits are more frequently left-oriented than letters; thus digits are more often reversed in children's normal writing, regardless of hemi-space [START_REF] Fischer | Children's mirror writing: a comprehensive story[END_REF].

This probably explains the high percentage of inverse reversals (39%), as reported in Mather (2012). [START_REF] Corballis | The left-right problem in psychology[END_REF][START_REF] Corballis | Mirror-image equivalence and interhemispheric mirror-image reversal[END_REF] supported the idea that mirror writing could be due to interhemispheric mirror image reversal, with an image established in one cortical hemisphere being reversed upon transfer to the other cortical hemisphere. Mather's proposal of a differentiated writing for the two hemispheres may then appear as a transposition of Corballis' visual arguments to kinesthetic arguments. However, early engagement in writing or a fortiori, mirror writing, can be misleading in its interpretation. Even if writing's final expression is motoric, the origin of handwriting is essentially visual, as handwriting is not automated until age 10 (Séraphin- [START_REF] Séraphin-Thibon | Investigating how children produce rotation and pointing movements when they learn to write letters[END_REF]. Before automation, children heavily rely upon relevant sensory, and especially visual, information [START_REF] Chartrel | L'écriture : une activité longue et complexe à acquérir[END_REF].

Specifically, [START_REF] Vinter | Visual and proprioceptive recognition of cursive letters in young children[END_REF] found a delay of around one year between children's visual recognition of cursive letters (at about age five) and their proprioceptive recognition of cursive letters (at about age six). It is therefore unlikely that proprioceptive accuracy occurs at the origin of correct or mirrored visual letter recognition.

To be valid, a theory must be predictive. Mather's theory raises reservations about its predictability. Fischer and colleagues [START_REF] Fischer | Mirror writing of digits and (capital) letters in the typically developing child[END_REF][START_REF] Fischer | Digit reversal in children's writing: a simple theory and its empirical validation[END_REF]Fischer & Koch, 2016b;[START_REF] Fischer | Unraveling the mystery of mirror writing in typically developing children[END_REF] provided evidence that some characters-the digits 1, 2, 3, 7, 9, and the capital letters J and Z-are reversed far more often than other reversable characters.

Moreover, this observation has been widely confirmed by other investigators in Australia [START_REF] Richmond | Letter and number reversals -identifying the problem[END_REF], the United States [START_REF] Ritchey | The building blocks of writing: Learning to write letters and spell words[END_REF], England (Göbel et al., 2019), Scotland andIreland (McIntosh et al., 2018), and France [START_REF] Portex | Dynamics of mirror writing compared to conventional writing in typical preliterate children[END_REF]. In addition, the data from [START_REF] Wigforss | Barnens färdighet i räkning vid skolgångens början[END_REF] in Sweden, presented in the preceding section of this commentary, also show that the digits 3, 7, and 9 were more frequently reversed than 4, 5 and 6; and, the Wigforss and Fischer and Luxembourger reversal percentages displayed in What about Visual Mirror Generalization? [START_REF] Corballis | The left-right problem in psychology[END_REF] and [START_REF] Dehaene | Reading in the brain: the new science of how we read[END_REF] emphasized that mirror generalization is not a perceptual limitation, but, rather, a neurological mechanism that deletes from visual memory whether an object was seen from a left or right orientation. This orientation deletion mechanism is thought to have evolved because orientation is less important to survival than other visual features of the object. Corballis and Dehaene held that mirror generalization is an essential competency of the visual system, because it facilitates view-invariance object recognition in generalizing across left-right symmetrical views. On the other hand, mirror generalization enables us to recognize a visual threat when seen from either its left or right visual profile. The concept of visual "mirror generalization" has been further investigated by neuropsychological researchers since Dehaene's (2010) work. For example, mirror generalization has been studied in adults (e.g., [START_REF] Borst | The cost of blocking the mirror generalization process in reading: evidence for the role of inhibitory control in discriminating letters with lateral mirror-image counterparts[END_REF], possibly illiterate adults (e.g., [START_REF] Pegado | Literacy breaks mirror invariance for visual stimuli: A behavioral study with adult illiterates[END_REF], and children (e.g., [START_REF] Ahr | Inhibition of the mirror generalization process in reading in school-aged children[END_REF]). Yet, Mather's (2022) theory does not integrate the concept of mirror generalization.

The mirror generalization mechanism may explain why children, at a certain stage of development, confuse, in their memory, symmetrically reversed letters on a single vertical axis, such as b and d. Since reading/writing is a very recent process from an evolutionary perspective-only a few thousand years old-Dehaene's theory of neuronal recycling postulates that the brain has evolved to reuse, in the language arts, neuronal processes that were initially devoted to recalling other visual images, notably faces [START_REF] Cohen | Specialization within the ventral stream: the case for the visual word form area[END_REF].

However, mirror generalization does not dictate which letter writing-the correct writing or its mirror-children will produce when they have to write letters from memory. Mirrored letters are not random in that some writings of letters are more apt to be reversed. For example, [START_REF] Fischer | A synoptic and theoretical account of character (digits and capital letters) reversal in writings by typically developing children[END_REF] reported that the letters J and Z are reversed with about 50% frequency, while N and K are each reversed with less than 5% frequency. The explanation put forward by Fischer ( 2022) is that many children may follow a principle of economy in writing [START_REF] Brekle | De l'alphabet proto-phénicien à l'écriture grecque[END_REF], in which they orient letters in the direction of their writing. Thus, the internal dynamics of the writing of a letter, called morphokinetics, may determine its reversal according to its congruence, or not, with the direction of writing in the culture, called topokinetics [START_REF] Portex | Dynamics of mirror writing compared to conventional writing in typical preliterate children[END_REF]. This explanation complements and reinforces the mirror generalization mechanism as an aspect of normal development in which children may need additional learning to recognize the partial independence of internal directionality in letter writing and direction of writing in their culture.

Possibly, [START_REF] Mather | Preventing children from developing dyslexia: A premature writing hypothesis[END_REF] did not address our knowledge of visual mirror generalization because the normality of this generalization is inconsistent with his theory. Indeed, while Dehaene (2010) pointed out that "virtually all children make mirror errors in reading and writing" (p. 263), and [START_REF] Fischer | Unraveling the mystery of mirror writing in typically developing children[END_REF] found that 95% of the 356 5-6-year-olds they studied reversed at least one character, Mather (2022) limited his concerns about mirroring problems to only one subgroup-children with left eye/right hemisphere dominance. Indeed, he observed explicitly that "letter-reversal confusion is not a problem for typically developing readers" (p. 473).

The importance of the mnemonic process of mirror generalization stems from the fact that it is a prior and necessary step to the proposal that children reverse certain characters to bring morphokinetics into agreement with topokinetics. Indeed, the (non-conscious) choice of orientation children have to make arises from the deletion of orientation by the generalization process. [START_REF] Fischer | Children's mirror writing: a comprehensive story[END_REF] proposal (see before) resolves the issue of this choice. The example of Tenneson (Figure 1) helps to show this. When Tenneson writes towards the right, in the right hemi-space, he correctly writes all the characters oriented towards the right (b, 5, s, p, c), but reverses all those oriented towards the left (3, z, 7, 2), except d. Conversely, when he writes towards the left, in the left hemi-space, he correctly writes all the characters oriented towards the left, except d, but reverses all those oriented towards the right. Thus, we see that

Tenneson adapts the writing of a letter (its morphokinetics) to the direction of his writing (the topokinetics), even if the latter is unusual, in its mirror form, in the left hemi-space2 . The exception of the letter d can be explained by a mutual exclusivity assumption that two different characters ([bi:] vs. [di:] when pronounced) must have different scripts. According to this assumption, Tenneson could not reverse the writing of d in the right hemi-space (otherwise he would have rewritten a "b"); rather, he was obliged to reverse it in the left hemi-space (otherwise he would have rewritten a "d"). Note that the assumption of mutual exclusivity is in place in oral language-where it leads children to prefer that each object have only one category label-as early as age two [START_REF] Markman | Use of the mutual exclusivity assumption by young word learners[END_REF].

Finally, it is interesting to note that the behavior of contemporary children making morphokinetics congruent with topokinetics seems to repeat the evolution of writing in humanity. Indeed, 2500 years ago, when writing stabilized from left to right in our Western cultures, our distant ancestors reversed the orientation of many capital letters (see [START_REF] Baker | Evolution of the alphabet[END_REF]. In some languages where right-to-left writing has persisted in the last centuries BCE, for example in the extinct Oscan language of southern Italy, a few letters have remained the left-right mirror image of the corresponding contemporary letters (see [START_REF] Hardach | Why do some people 'mirror-write[END_REF].

Practical Implications of Implementing Mather's Proposal in the Context of Modern

Familial and School Practices

In addition to ethical reasons for renouncing any experiment to delay learning to write in order to study its effects, modern kindergarten developmental practices suggest that such an experiment would likely fail anyway. In modern cultures, children's familial environments naturally encourage and facilitate learning to write at young ages. Parents and grandparents can be expected to initiate these activities, and children can be expected to seek help learning to write as soon as they have observed older children writing. Many commercial booklets for 4-year-old children also encourage initiating learning to write at early ages. [START_REF] Spitz | Ecriture : 65 activités progressives pour découvrir l'écriture[END_REF] initiated the writing of almost all uppercase and lowercase letters with a systematic method of progressively disappearing dots for tracing letters (see Figure 2). In this system, 4-5-year-old children first adjust a sticker of the letter on the left side and then attempt to write the letter with successively fading writing aids (dashes and anchor points). In addition, for lowercase and cursive letters, the writing direction is indicated by ordered arrows. Thus, even if it would be pedagogically preferable not to teach such young children to write, it is unrealistic to presume that parents and the education industry could be persuaded to abandon early writing encouragements.

Paste the sticker of the letter and write it according to the model Note: The stickers to paste on the letter (Z or v) at the left of the lines are furnished in the booklet [START_REF] Spitz | Ecriture : 65 activités progressives pour découvrir l'écriture[END_REF].

Age Eight is Too Long to Wait

Shockingly, while [START_REF] Mather | Preventing children from developing dyslexia: A premature writing hypothesis[END_REF] suggested delaying the teaching of handwriting until a child is 7-8 years of age, Fischer (2022) published the accomplished mirror handwriting of a girl, Rose, who was 3 years and 1 month old. In Figure 3, this child's name is completely mirror written, because Rose has written her name from right to left and has reversed the three reversable capital letters of her name: the R, for which the reversal is not totally apparent (see explanations in [START_REF] Fischer | Children's mirror writing: a comprehensive story[END_REF], the S, and the E, which is detached but clearly contains the three "horizontal" strokes to the left of its vertical stroke. To disrupt this process of writing would risk ruining her will to learn and her interest in school, and without teaching, accompanied by correction and supervision, she might reinforce some incorrect mirror writing or an inadequate pencil grasp through practice for five remaining years before she reached Mather's suggested age for learning to write. Amidst the current trend toward early childhood use of tablets and mobile devices in place of pencil and paper, late handwriting instruction may also introduce a new risk in the form of an abusive use of these materials [START_REF] Desmurget | La fabrique du crétin digital : les dangers des écrans pour nos enfants[END_REF]. Note: The name was written at the right bottom of a drawing (here the writing is not in its original color and size).

Maturation with Age is Not the Only Means of Fading of Mirror Reversals

In the reading/writing domain, age is a factor of progress that is difficult to dissociate from school learning, which is generally systematic from first grade. This is because school curricula have been adapted to children's ages. However, it is now known that learning a script with mirrored graphics is the most powerful means of breaking invariant mirror writing [START_REF] Fernandes | The role of the written script in shaping mirror-image discrimination: Evidence from illiterate, Tamil literate, and Tamil-Latinalphabet bi-literate adults[END_REF]. [START_REF] Fernandes | Into the looking glass: Literacy acquisition and mirror invariance in preschool and first-grade children[END_REF] compared preschool and first-grade children on two tasks in which they were to match same-different stimuli-geometric shapes and letters-that differed on matching criterion. In the shape-based task, children were asked to decide whether S2 had the same shape as S1 (orientation independent task). In the orientationbased task, children were asked to decide whether S2 was an exact match of S1 (orientationbased task). Only the first graders, through their difficulty ignoring orientation contrasts relevant to letters (e.g., b-d) had difficulty with the shape based task. Paradoxically, children with dyslexia may also show an advantage on tasks that emphasize the physical form of a letter [START_REF] Fernandes | Mirrors are hard to break: A critical review and behavioral evidence on mirror-image processing in developmental dyslexia[END_REF][START_REF] Lachmann | Paradoxical enhancement of letter recognition in developmental dyslexia[END_REF]. Unfortunately, judging, for example, that b is the same as d on the basis of form, independent of orientation, will be really problematic when reading or writing.

Della Sala and [START_REF] Della Sala | Directional apraxia: A unitary account of mirror writing following brain injury or as found in normal young children[END_REF] and [START_REF] Cubelli | Mirror writing in pre-school children: a pilot study[END_REF] noted that the critical variable explaining mirror writing is not age per se, but, rather, the age of writing acquisition.

Della Sala and [START_REF] Della Sala | Directional apraxia: A unitary account of mirror writing following brain injury or as found in normal young children[END_REF] made the double observation that (a) age per se did not significantly differentiate mirror and non-mirror writers in either of their samples of nursery school children and primary school students, and (b) the experience of writing, as measured by the number of months between first writing attempts (as reported by parents) and time of testing, did significantly differentiate these two samples. [START_REF] Cubelli | Mirror writing in pre-school children: a pilot study[END_REF] then further observed that children's inability to write their own names spontaneously was more frequent among mirror writers than among non-mirror writers. [START_REF] Mather | Ipsilateral printing in children's mirror-writing: A cause of specific learning disabilities[END_REF] referred to this observation by Della Sala and Cubelli when he wrote that "mirror-writing has been found to be less related to age than to writing practice" (p. 150). But [START_REF] Mather | Preventing children from developing dyslexia: A premature writing hypothesis[END_REF] could not take it into account because his proposal to delay learning to write would become ineffective if avoidance of mirror writing depended on writing practice.

What Happens to the Relationship between Writing and Reading when Writing

Instruction is Delayed?

When writing is delayed, will most children still learn to read by about six years of age?

Mather's proposal does not suggest an answer to this question. However, [START_REF] Young | Teaching fluent handwriting remediates many reading-related learning disabilities[END_REF], who Mather referenced, concluded their review paper by noting that teaching skills for fluent handwriting can be a powerful intervention for children who struggle with literacy. In other words, writing should be taught, if not before reading, then at least along with reading.

Teaching writing later either leads to delays in learning to read or deprives teachers of a powerful aid for teaching reading. Writing is particularly welcome as a means of correcting reversal errors, because children's reversal errors become clearly visible in writing and would otherwise be more difficult to detect in reading instruction (and practically impossible in silent reading).

More specifically, [START_REF] Torres | Selective inhibition of mirror invariance for letters consolidated by sleep doubles reading fluency[END_REF], not referenced by Mather, showed that mirror writing invariance represents a major link to reading fluency acquisition in first graders [see also [START_REF] Fischer | A test of three models of character reversal in typically developing children's writing[END_REF] implemented some sub-optimal cognitive reading procedures [START_REF] Huettig | Distinguishing cause from effectmany deficits associated with developmental dyslexia may be a consequence of reduced and suboptimal reading experience[END_REF][START_REF] Lachmann | Reading and dyslexia: The functional coordination framework[END_REF].

The Dissuasive Example of the Effects of Delaying Learning to Count

When there is difficulty teaching something, the solution that comes most easily to mind is to simply delay the learning of this subject. In the early 1970's in France, there was a similar call to delay learning to count. This was known as "maths modernes" [START_REF] Fischer | Impact de la réforme de 1970 sur les connaissances numériques des jeunes enfants[END_REF]).

In the November 1982 edition of the widely distributed newspaper, "Le Monde de l'Éducation", one could read (in French), "For five year olds, learning to count to ten is of little use (other than to please the parents)" (p. 21). Because learning to count is a major learning initiative, just as is learning to write, the experience and the outcome of this historical educational episode can serve as a model for this discussion. The reform movement planned a delaying strategy that consisted of waiting until the child was sufficiently mature to understand the concept of number. The main argument for implementing this delay was that kindergarten children could not pass the Piagetian test of conservation of number in which a young child understands that quantity does not change with the physical rearrangement of objects. One can find dynamic illustrations of conservation on the internet; but note that Piaget typically used more than five objects to test conservation with the aim of discouraging counting [START_REF] Piaget | La genèse du nombre chez l'enfant[END_REF]. As a consequence of this educational movement, all numerical activities-even purely verbal numerical counting-were excluded from kindergarten curricula [START_REF] Fischer | Impact de la réforme de 1970 sur les connaissances numériques des jeunes enfants[END_REF].

The reform led to a decline in the numerical knowledge of French preschoolers that was first made evident by [START_REF] Fischer | Impact de la réforme de 1970 sur les connaissances numériques des jeunes enfants[END_REF]. This reform was such a fiasco that it was completely abandoned. Indeed, the current official instructions ask teachers to stabilize knowledge of numbers up to five between the ages of two and four, and up to 10, after age four (B.O., 2021). Therefore, the full-scale model of delaying counting, as a harbinger for what could happen with delaying writing, sets a discouraging example for the efficacy of delaying writing.

A Solution for Learning Disabled Children?

Many aspects of Mather's article suggest that the problem of premature writing is in fact limited to left eye/right hemisphere dominant children. We would therefore first note that this subgroup of children is quantitatively small, although it should not be overlooked. Indeed, (a) right hemispheric dominance for language is rare [START_REF] Mazoyer | Gaussian mixture modeling of hemispheric lateralization for language in a large sample of healthy individuals balanced for handedness[END_REF] and should only concern about 10% of individuals [START_REF] Knecht | Handedness and hemispheric language dominance in healthy humans[END_REF][START_REF] Mazoyer | Gaussian mixture modeling of hemispheric lateralization for language in a large sample of healthy individuals balanced for handedness[END_REF], (b) left eye dominance occurs in only about 30% of individuals [START_REF] Bourassa | Handedness and eye-dominance: A meta-analysis of their relationship[END_REF], and (c) there is no exact equivalence of cases who experience these two dominances.

Limiting the proposal to delay learning to write towards only the subset of children with specific disorders is mainly, though indirectly, suggested by Mather ( 2022) when, at the end of the article, he expressed regret that Mesker's ideas are not widely known. A liberal French translation of Mesner's book is in Raynaud (not dated, see URL address in reference list).

This reference to Mesker was also omnipresent in [START_REF] Mather | Does dyslexia develop from left-eye dominance?[END_REF]. In both papers, Mather notes that Mesker-a Dutch neuropsychiatrist-recommended that the age for teaching writing be postponed to eight years to avoid the development of ocular-motor and manualmotor habits that are detrimental to the development of reading and spelling proficiency. But Mesker was proposing a therapy for children with writing problems, children who had difficulty starting to read, or children who had difficulty imagining while reading (not typically developing children). The goal of his treatment was to remedy reading and writing disorders.

Mather (2022) attributed the poor dissemination of Mesker's ideas (outside of Holland) to the fact that his clinical impressions received little empirical validation. However, an empirical evaluation of the Mesker test has been produced by [START_REF] Warren | Handedness in children at school entry: does the 'Mesker test' provide a valid method for testing writing handedness?[END_REF] who Mather did not reference. Their study involved 145 children who presented for school entry screening (91% were aged 4.6-4.8 years). Contrary to the authors' expectation, copying skills did not seem to influence their performance on the Mesker test to a statistically significant degree, and, contrary to the authors' hypothesis, left-handed writers showed a nonsignificant tendency to perform better than right-hand writers in showing the right arm and right leg correctly on request. There was no relationship between copying ability and body knowledge of laterality. "Hand preference never has an explanatory value" (p. 493) is a severe hindrance to Mesker's theory, which includes, as one of its three principal concepts, the issue of lateralization (cf., https://www.meskertherapie.org/). These empirical results help explain why Mesker's ideas were not widely disseminated. In addition, as Mesker died in 1985, and his ideas were developed in the 1960s or 1970s, there has been enormous neuropsychological research data produced since then that could not be integrated in his thinking.

Finally, another finding also counters the restriction of the mirroring problem to a subgroup of children. Children who most often reverse the characters in the set {1, 2, 3, 7, 9, J, Z} are also those who least often reverse the other reversable characters, and vice versa [START_REF] Fischer | Digit reversal in children's writing: a simple theory and its empirical validation[END_REF]Fischer & Koch, 2016b). Character reversal seems, therefore, to be due more to the features of the characters (or of their tracing) than to the characteristics of the children.

Conclusion

The collective and interactive arguments presented in this paper seem more than sufficient to conclude that delaying writing instruction to age eight is an impractical, implausible, and flawed recommendation for typically developing children. Because Mather (2022) was primarily concerned with premature writing in a subgroup of children-those with left eye/right hemispheric dominance-it might be possible to delay learning for this subset of students who are potential candidates for reading/writing difficulties. But a practical problem, even for this limited proposal, would be to identify this subset before age 5-6. Assuming that this could be done, there are serious ethical concerns associated with this withholding of instruction from an experimental group on the basis of Mather's theory.

Figure 1 .

 1 Figure 1. A Character Series Written by a Grade Level 1 Child, Tenneson

  Fischer and Koch (2016a) compared 59 children who usually wrote with their left hands with a matched sample of children who usually wrote with their right hands; and[START_REF] Fischer | Miswriting (especially mirror writing) of the digits: An ecological assessment using ELFE data[END_REF] studied over four thousand kindergarten children, 466 of whom had spontaneously used their left hands to draw when they were about 3.5 years old. Indeed, these two studies confirmed that children drawing or writing with their left hands did not reverse digits(Fischer and Thiery's study was limited to five digits) and reversable capital letters (15 letters, in addition to the eight reversable digits, in Fischer and Koch) with a higher frequency than children drawing or writing with their right hands. Furthermore, a decade earlier, Della Sala and[START_REF] Della Sala | Directional apraxia: A unitary account of mirror writing following brain injury or as found in normal young children[END_REF] had already alerted us that, "Contrary to accepted wisdom derived from early anecdotal observations, left-handed children had no more probability than right-handers of developing mirror writing." (p. 16).

Figure 2 .

 2 Figure 2. Examples of Letter Writing Exercises for 4-to 5-Year-Olds in a French Writing Booklet.

Figure 3 .

 3 Figure 3. Rose's Mirror Writing at 3 Years 1 Month of Age.

  discussion of this research]. These researchers found that spending 7.5 hours in multisensory-motor training to distinguish mirrored letters, such as ''b'' versus ''d,'' together with post-training sleep, to increase learning consolidation, improved reading fluency, which became two-times faster than with traditional reading instruction. But this ecologically valid school-based demonstration by Torres et al. concerned children whose average age was 6.0 years , not 7-8 year olds who might have already

  More recently, Njiokiktjien et al. (2021) examined Mesker's concept of "trunk movements." Mesker associated trunk movements with the elongated, prehensile nose of an elephant, as a prolongation of the head and body axis. Indeed, the anterior limbs initially show in human neonates archaic symmetrical as well as antagonist trunk motor remnants. Yet, Mesker focused only on the antagonist trunk motor remnants. He was therefore unable to see how, in the course of development, some children, on their way to symmetrical movements, revert to involuntary antagonistic movements. Njiokiktjien et al. studied precisely this conservation of archaic vestiges of trunk movements in 105 Belgian children, from 36 -60 months. Their observations do not rule out that trunk movements may fall within the spectrum of developmental coordination disorder (DSM-5, 2013), but their first general conclusion, that

Table 1 .

 1 Means and Standard Deviations of Children's Possible Simple and Inverse Reversals by Class, School, and Hemi-Space.

	Grade Level	School	n	Simple reversal Left hemi-space Right hemi-space M SD M SD	Inverse reversals M SD
		Public	20	3.25	1.52	2.45	1.67	1.65	1.42
	1	Montessori	17	4.88	1.97	1.82	1.29	1.29	1.45
		Waldorf	15	5.07	2.05	1.87	1.60	1.48	1.42
		Public	20	3.40	2.26	0.95	1.19	0.40	0.68
	2	Montessori	15	4.20	2.62	1.60	1.72	0.53	1.06
		Waldorf	20	4.65	2.56	1.05	1.64	0.55	0.95
		Public	20	2.15	2.41	0.35	0.93	0.00	0.00
	3	Montessori	12	1.75	1.91	0.75	0.87	0.58	0.79
		Waldorf	20	4.50	2.78	0.70	1.03	0.55	0.76

Note: I constructed this table from data in

[START_REF] Mather | Ipsilateral printing in children's mirror-writing: A cause of specific learning disabilities[END_REF] 

Tables

Table 2 .

 2 Digit Writing Reversals by 7-year-old Swedish Children (N = 314), in 1942 [constructed fromWigforss (1946), Table 18, p. 30] and by French Children in the Period 2010-2015 (N = 1563).

	Digit	Data obtained in 1942 in Sweden as reported by Wigforss (1946)	French 2012
		Number	Number	Number	Number	Percent	Percent
		errors	omissions	correct	reversals	reversals a	reversals b
	2	28	144	142	21	13	32
	3	64	100	150	62	29	49
	4	59	98	157	51	25	12
	5	35	129	150	26	15	20
	6	32	152	130	30	19	22
	7	61	124	129	59	31	35
	9	54	154	106	46	30	39
	Mean	48	129	138	42	23	30

  referred to a "proximal stage of upper limb motor development during which either side of the brain can participate in writing," with the left hemisphere (LH) writing in canonical form and the right hemisphere (RH) writing in mirror form. From this, Mather logically argued that RH-dominant beginning writers would naturally manifest RH -, rather than LH -mediated proximal motor control. As an argument, Mather underlined the close proximity between the percentage of individuals with left eye dominance in the general population and his finding of 39% of children who produced "canonical letter writing" in the left hemi-space. One might note that left-eye

dominant people are not necessarily right-hemisphere dominant people. But, I would mainly like to point out a difficulty in understanding Mather's wording: "

Mather (2011) 

found that many children (39%) produced canonical letter writing in left hemispace." (p. 470). This sentence is not understandable to a reader who does not know the earlier article Mather referred to. Indeed, in this article

  Not only are there important missing predictions from Mather's theory, but one of his predictions has been disconfirmed. In[START_REF] Mather | Preventing children from developing dyslexia: A premature writing hypothesis[END_REF], his central argument was that, among those beginning writers who are right eye/left hemisphere dominant, ipsilateral mirrorinnervation is inhibited through letter-sound decoding, while among left eye/right hemisphere dominant writers, ipsilateral mirror-innervation is not inhibited. This emphasis on the role of the child's laterality in mirror writing predicts a hand preference difference between frequencies of writing reversals. Specifically, reversals should be very frequent in children who write spontaneously with the left hand, whereas they should be almost non-existent in children who write spontaneously with the right hand. This prediction was clearly disconfirmed in two studies(Fischer & Koch, 2016a;[START_REF] Fischer | Miswriting (especially mirror writing) of the digits: An ecological assessment using ELFE data[END_REF].

Table 2 are moderately, but not perfectly, positively correlated (r = 0.51). Mather (2022) has not addressed these observations.

I refer to character orientation as judged by adult students from[START_REF] Treiman | Statistical learning, letter reversals, and reading[END_REF] for letters and Fischer (2018) for digits and capital letters.