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1. Empirical & theoretical debate. In Eastern Catalan, surface unstressed []s can alternate with a 

stressed [a ], [ɛ] or [e ] (c[]seta ‘house dim.’ c[a ]sa ‘house’; p[]lut ‘hairy’ p[ɛ]l ‘hair’; d[]nteta 

‘tooth dim.’ d[e ]nt ‘tooth’), and unstressed [u]s can alternate with a stressed [u ], [ɔ ] or [o ] (ll[u]cet 

‘hake dim.’ ll[u]ç ‘hake’; b[u]leta ‘ball dim.’ b[ɔ ]la ‘ball’; p[u]meta ‘apple dim.’ p[o]ma ‘apple’). 
This has traditionally been taken as evidence for an UR of these occurrences with /a/, /ɛ/, /e/, /u/, /ɔ/, 
and /o/, respectively. In some cases, though, unstressed []s and [u]s do not have the chance to 
alternate with a vowel in stressed position, because the stem in which they appear is always unstressed 
(m[]rtell ‘hammer’; m[u]ssol ‘owl’), so the UR remains uncertain: unstressed []s may either 

correspond to an underlying /a/, /ɛ/, /e/ or //, and unstressed [u]s may either correspond to an 
underlying /ɔ/, /o/ or /u/. Between the 70s and the 80s, the UR of non-alternating [u]s and especially 
[]s was object of an endless debate among scholars working on Catalan phonology (for a review, 
see Bonet & Lloret 1998: 38-39), which proved to be unproductive in many respects (see Mascaró 
1991). OT has developed various theories and hypothesis about the nature of URs and their process 
of acquisition, construction, storage, and access when no dynamic morphophonemic alternations are 
(still) available to the speaker-learner or to the analyst: among others, Richness of the Base (Prince 
& Smolensky 1993: 209), Lexicon Optimization (Prince & Smolensky 1993: 209-210; Smolensky 
1996) or the Free-Ride in Morphophonemic Learning (McCarthy 2005), the latter being challenged 
in non-univocal [X]  /Y/ mappings, like those of Catalan exposed above (Pons-Moll 2016). In order 
to through some light on this empirical and theoretical debate, in this paper we present the results of 
an experimental survey (Fuertes 2020) analyzing the handwriting of 1st grade primary school children, 
who are in a very premature stage of their reading abilities, and thus with little exposure to 
conventional spelling and an unstable knowledge of it (e.g. Varnhagen et al. 1997), and the 
handwriting of 2nd grade primary school children, with more exposure to conventional spelling. 

2. Goals and hypothesis. The specific goals of the paper are to find out which spelling 1st grade 
and 2nd grade primary school children give to non-alternating and to alternating [] and [u] of Central 
Catalan, to find out whether there are differences in the spelling of alternating and non-alternating 
vowels, and to find out whether there are differences (and of which kind) in the spelling between 1st 
and 2nd grade children in this respect. We worked with hypothesis that the spelling primary school 
children give to unstressed vowels can be a window to the UR to which they associate these vowels, 
a hypothesis which is confirmed by the results (see § 4). (For previous accounts considering the 
interaction between phonetics, phonology and orthography, see, a.o, Zhou & Hamann 2020.) 

3. Survey. A group of 29 primary school children aged between 6 and 7 (1st grade primary school) 
and a group of 39 primary school children aged between 7 and 8 (2nd grade primary school), from the 
Escola Sant Martí and the Escola Can Coll and with (Eastern) Catalan as L1, were asked to answer a 
test, in which they had to write down the words corresponding to 21 images projected to them in a 
big screen using PowerPoint. The experiment was guided, but, of course, no cues about the spelling 
were given to the kids. 10 of the elicited words included orthographic a and e corresponding to 
unstressed []s alternating with either [a], [ɛ ] or [e ] (1a) and orthographic u and o corresponding to 

unstressed [u]s alternating with either /o/ and /ɔ/ (1b). The other 11 words included orthographic a 

and e corresponding to non-alternating (at least transparently for the kids) unstressed []s (1c), and o 
and u corresponding to non-alternating (at least transparently for the kids) unstressed [u]s (1d). (Note 
that [] is either represented by the graphemes a or e, [u], either by o or u, and that most cases of 
alternation are reflected in the spelling.)  

4. General results and theoretical consequences. In Fig. 1 (in which blue stands for the ratio of 
responses with spellings with a or u, and yellow, for the ratio of responses with spellings with e or o) 
we show the results for 1st grade (see A) and 2nd grade (see B). As seen in A, for 1st grade, no 



significative differences were found among alternating and non-alternating []s and [u]s: [] and [u] 
were predominantly associated with an orthographic a and u, respectively, no matter whether they 
alternate or not. These results generally support the Lexicon Optimization hypothesis, according to 
which there is a first stage in language acquisition in which, from all possible input candidates 
(Richness of the Base), the learner selects the one that matches the adult output representation as the 
optimal input (Smolensky 1996). As seen in B, 2nd grade kids show a clear improvement in the 
spelling performance, especially for alternating vowels, which might mean either that conventional 
spelling or morphophonemic alternations are taken into account. Note, though, that there is a decrease 
from 1st grade to 2nd grade in the spelling performance of unstressed schwas corresponding to a and 
unstressed [u] corresponding to u. This can be seen as robust evidence that, once the morphophonemic 
alternations are incorporated, there is a stage of uncertainty or of recalculation of the UR 
corresponding to non-alternating vowels, probably supporting the free-ride approach to 
morphophonemic learning (McCarthy 2005). 5. Specific findings. As seen in A, for 1st grade non-
alternating vowels, there is a better performance in back vowels than in non-back vowels, and, as 
seen in B, for 2nd grade alternating vowels, there is also a clear better performance in back vowels 
than in non-back vowels. This might be related to the fact that the kids have to deal with less vowel 
quality alternations in the case of back vowels (two to one) than in non-back vowels (three to one) 
(see § 1): that is, the construction of the UR is easier for back vowels than for non-back vowels, given 
the more reduced number of vowel quality alternations in the former. Another striking fact is the 
contrast shown in Fig. 2, where we see for 1st grade a better performance for more productive 
derivation (the diminutive cases: pereta, denteta, peixet) than for less productive derivation (the non-
diminutive case: pelut). This reveals, again, that morphophonemic alternations are starting to be 
considered at this stage (1st grade), and that their transparency is relevant.  
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