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Abstract

Semitic languages such as Hebrew and Arabic are known for having a non-concatenative
morphology: words are typically built of a combination of a consonantal root, typically tri-
consonantal (e.g., k-t-b “related to writing” in Modern Standard Arabic (MSA)), with a prosodic
template. Research on Hebrew language development suggests early sensitivity to frequently
occurring templates. For the Arabic dialects, little is known about whether implicit sensitivity
to non-concatenative morphology develops at a young age through exposure to speech, and
how templatic the spoken language is in comparison to MSA. We focus on Lebanese Arabic. We
hypothesized that prolonged contact with French and English may have “diluted” the salience of
roots and patterns in the input. We used three different corpora of adult-directed-speech (ADS),
child-directed-speech (CDS), and child speech. We analyzed the root and pattern structures in
the 50 most frequent Lebanese Arabic word types in each corpus. We found fewer words with
templatic patterns than expected among the most frequent words in ADS (35/50), even fewer
in CDS (23/50) and still fewer in the children’s target words (15/50). In addition, only a minority
contains three root consonants in their surface forms: 22 in ADS, 15 in CDS, and only 7 in words
targeted by the children. We conclude that Semitic structure is less evident in either input to
children or words targeted by children aged 1-3 than has been assumed. We discuss implications
for the development of sensitivity to templatic structure among Lebanese-acquiring children.
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Introduction

How early does an implicit sense of “word-likeness” develop in children learning a Semitic lan-
guage? Because most content word forms in Semitic languages like Arabic and Hebrew have a
very constrained structure (see below), such a sense should, in principle, develop early. And indeed,
in a study with Hebrew-learning infants (Segal et al., 2015), infants as young as 8—11 months old
showed that they could distinguish lists of un-Hebrew-like words from lists of well-structured
Hebrew-like words. No such evidence exists yet for Arabic-learning infants. In this introduction,
we refer to findings from Hebrew to inform predictions regarding children’s developing sensitivity
to Semitic structure, bearing in mind differences in the distribution and characteristics of the mor-
phological structures between the two languages, which will likely influence developmental paths.
Given the large variation in Arabic dialects and the varying roles of diglossia and multilingualism,
there is merit in studying each dialect, with its unique sociolinguistic context, separately. Here we
focus on Lebanese-Arabic learning children and ask a more basic question: Should we even expect
such a sense of word-likeness to develop early in Arabic-learning children, or specifically Lebanese-
Arabic learning children? To answer this question, we investigate to what extent the input to these
children and their uptake, in the forms of the words they themselves use, looks or feels Semitic. If
the answer to this is “not very,” then the follow-up question should be—how does the input to these
children change over time, until it does reflect the structure of Semitic morphology more transpar-
ently, and when would such children start to get a sense of what “good” (or “bad,” non-wordlike)
words in Lebanese Arabic sound like?

The lexicons of Semitic languages are mostly considered to be built of content words created by
an interleaving of two types of morphemes called roots and patterns (or templates) (e.g., Cowell,
2005. We will use the two terms, patterns and templates, interchangeably in this paper). The roots,
which typically contain three consonants in a specific order (e.g., /S, I, m/), often denote the
semantic field the word refers to, or in other words, words with shared roots often share some
aspect of meaning (Cowell, 2005), although this shared meaning can be quite abstract or unclear
and in some cases missing altogether. Cowell (2005) calls such words a word family. An example
of a word family from Lebanese Arabic are the words that share the triliteral root /S, I, m/:
/'mQallim/ “teacher,” /ta€'li:m/ “teaching,” /S1lm/ “science”, /'Callam/ “teach,” /'tallam/ “learn,”
/'stalam/ “enquire.” All these share the meaning of attaining, seeking, or imparting of knowledge.
The word pattern defines the phonotactic structure of the word: It defines the syllable shapes and
sequence in the word, including the position and sequence of vowels, the location of the stress,
gemination or lack of it, and sometimes contains additional consonants as part of the pattern
(Cowell, 2005). The pattern often implies the lexical class of a word, and sometimes also indicates
something more specific about its meaning (Cowell, 2005). As an example, the word /'Callam/
“teach” shares its structure with, among others, /'kattab/ “made someone write.1MS.SG.PFV,”
/'samma¥l/ “made someone listen.IMS.SG.PFV,” /'ballaj/ “started.IMS.SG.PFV,” /'fattaf/
“searched. IMS.SG.PFV.” This pattern can be described as having the structure of /CaCCaC/ (with
C denoting a root consonant), all masculine singular verbs in the perfective tense. The word /
ta¢'li:m/ “teaching” shares its structure, /taCCi:C/, with the words /tam'di: d/ “extending,” /ta§ 'zi:z/
“strengthening,” /tah'di:d/ “threatening” and /tam'ji:z/ “discrimination,” among others, all ger-
unds. This type of morphology is non-concatenative, in the sense that the two units which make up
the words are discontinuous: Their sub-parts are non-adjacent in the resultant word, so neither root
nor pattern is pronounceable on its own, and therefore neither can be taken as the word stem.
Words structured in this way have quite constrained shapes: The majority of Semitic words contain
three consonants (the root), with any additional consonants mostly belonging to a limited set of
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possible consonants.! The word shapes are also constrained in terms of their possible phonotactic
structures, as described above. This high degree of patterned-ness or templaticity of the lexicon
leads to a well-defined sense by which some forms are likely and others unlikely word candidates,
from the point of view of speakers. The more pervasive such patterning is in a given language, the
earlier we would expect such sensitivity to word-likeness to develop.

Modern Hebrew is, as argued below, particularly strongly patterned in this sense, and indeed,
speakers show clear sensitivity to the “Semiticness” of items in their lexicons. One type of evi-
dence of adult Hebrew speakers’ intuitive distinction between Hebrew words and loan words
(whose structure clearly deviates from that of “traditional” Hebrew Semitic words) is the fact that
Hebrew speakers shift the stress from word stems to plural suffixes in Hebrew words
(e.g., /ful'yan/ “table.M.SG,” /fulya not/ “table. M.PL”), but in most cases, they do not do so for
loanwords, in which the plural form the stress remains on the stem and does not shift to the suffix
(e.g., /'dzins/ “jeans.M.SG,” /' dzinsim/ “jeans.M.PL”’) (Schwarzwald, 1998). In elicitation tasks
in Hebrew, degree of word-likeness, defined as adherence or lack thereof to existent or frequent
patterns in Hebrew, was found to affect performance on non-word repetition tasks. In that study,
less wordlike nonwords were judged as impossible Hebrew words by adults and were repeated less
successfully by children aged 4-6years (Armon-Lotem & Chiat, 2012). Younger children, even
3-year olds, were able to comprehend newly coined words (using an existing root in an existing
pattern to create a non-existing word) and even to coin such words themselves in an experimental
setting (Clark & Berman, 1984), showing an intuitive familiarity and facility with roots and pat-
terns. As for infants, Hebrew-learning infants (Segal et al., 2015) aged 811 months listened longer
to lists of nonwords which fitted a frequent pattern than to nonwords that fitted a less-frequent or
an almost non-existent pattern. These infants, like the children and adults, showed a familiarity
with frequently occurring patterns, thus already starting to develop a sense of what a word in their
language tends to sound like.

Interestingly, even though Hebrew-learning infants show familiarity with common patterns,
they are actually exposed to a language that contains quite a few frequent non-Semitic (or non-
Hebrew) terms, which could, in principle, have “muddied” the impression they are getting of what
words in their language sound like. In an analysis of the stress patterns of words addressed to
Hebrew-learning children (Segal et al., 2009), a set of words was identified with an overwhelm-
ingly trochaic stress pattern (90%), which is uncharacteristic of Hebrew. This particular set of
words tended to be non-syntactic, that is, they appear in speech in isolation, and their purpose is
mostly pragmatic, social, and attention-getting. The examples given by Segal et al. are almost all
words from non-Hebrew origins (e.g., /'’kuku/ from German [during games of hide-and-seek],
/'zisi/ also from German “sweetie,” /'jala/ from Arabic [to indicate a move from one type of inter-
action to another], and so on; Rosenthal, 2007). These words and others (mummy /'ima/ and daddy
/"aba/, wee /'pipi/ and poo /'kaki/, all trochaic and all loan words) are commonly used with young
infants and tend to be learned early. However, as shown above, Hebrew-learning infants already
show a sensitivity to common patterns in their language (Segal et al., 2015).

While the Semitic structure of Arabic would lead us to expect similar findings, the sociolinguistic
situation for Arabic is more complex (from the point of view of both speakers and researchers), due
to the large number of spoken Arabic dialects, some of which are not mutually comprehensible, the
diglossia situation in all the Arabic speaking world (Joshi & Saiegh-Haddad, 2014), and specifically
in Lebanon, the multilingual nature of the society (Khattab, In Press). The large number of dialects
makes it difficult for researchers to generalize findings from one dialect to another. The diglossia
situation is one in which the written form was until recently very distinct from the spoken form, in
terms of its being a different variety rather than just a different register of the language. The written
variety, Modern Standard Arabic (MSA), is used in media and in literature. No child learns MSA as
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a native language; rather, they learn it later in school (Berman & Ravid, 2000) and through media
(e.g., through dubbing of some animated films, e.g., Aljuied, 2021; Di Giovanni, 2016). Interestingly,
with the emergence of texting and social media, speakers are now starting to write in dialect, but that
is a relatively new development (e.g., Alshutayri & Atwell, 2017; Sullivan, 2017).

Given that this study focuses on children who are not yet literate, and only barely exposed to
MSA, an understanding of the type of word structure they are exposed to requires a focus on pat-
terns from the dialect in their environment; literature for Lebanese Arabic is lacking in this domain.
Finally, in addition to Lebanese Arabic, infants and toddlers in Lebanon are also exposed to French
and English, among other minority languages (93% of the adult population in Lebanon speak
Lebanese with 40% of adults being bilingual in English and 45% in French: Leclerc, 2015). In
addition, education in L2 starts by age 3, in preschools, or even earlier (Saliby et al., 2017). Such
mixed input might dilute the salience of roots and patterns in the input to Lebanese infants and
toddlers. Given the complexity of the language environment, at what point can we expect Arabic
learners to develop a sensitivity to what are or are not possible words in their dialect? There is
evidence that Tunisian-Arabic-speaking adults show sensitivity to roots and patterns, as demon-
strated by priming studies, in which both shared roots and shared patterns prime word recognition
(Boudelaa & Marslen-Wilson, 2013). Studies of language development are rarer for Arabic than
for Hebrew. In Gulf Arabic, 6-year-old typically developing children also showed better perfor-
mance in a nonword-repetition task on wordlike nonwords (i.e., words which follow frequent pat-
terns) than on non-wordlike nonwords (words which follow infrequent patterns), again showing
that by this age, children do have familiarity with some frequent patterns (Shaalan, 2020). But we
know of no studies of the emergence of an implicit sense of word-likeness or the emerging sensitiv-
ity to roots and patterns in Arabic-acquiring infants and toddlers.

This paper will begin to address this gap. Because such an implicit sensitivity prior to schooling
must develop through exposure to the statistical properties of the native dialects, we start by asking
how templatic or Semitic-looking Lebanese Arabic is, starting with (1) adult-to-adult (adult-
directed-speech: ADS) speech and followed by (2) child-directed-speech. We will then look at
what toddlers take from this input, and how Semitic their output is, by looking at (3) the words
toddlers target and (4) the forms their productions take. We investigate the question “how Semitic-
looking” these corpora are in the following way: Since classic word formation in Semitic lan-
guages involves a pattern and a three-consonant root, we search for two characteristics in each of
these types of corpora: the proportion of words with triliteral roots and the proportion with recog-
nizable patterns. The smaller the proportion, the less Semitic-like the corpus and the language it
represents.

One final issue that may disguise the Semitic look of the corpora, as defined in the previous
paragraph, is that of the “unstable” roots. There are several types of roots whose triliteral nature is
not always transparent, because under some morpho-phonological conditions not all root conso-
nants surface in the word form. This is the case for roots in which the final two root consonants are
identical (“geminating” roots: Cowell, 2005), or in which one of the root consonants is /j/, /w/ or
/?/ (“fluctuating” roots: Cowell, 2005). Because all patterns are constructed with three slots for
three root consonants, if one of the root consonants is not pronounced, the pattern also undergoes
change, and the resultant word has a different form from what it would have been had the root been
stable. Table 1 shows examples of stable, geminating and fluctuating roots, and how these lead to
a change in the surface form of the pattern as well. For each root, we give an example of a noun/
adjectival pattern and of a verbal pattern, and for the geminating and fluctuating roots, we give one
example of a word in which all three consonants consistently surface (sound word) and one in
which they do not consistently surface (doubled or weak word; terminology following Cowell,
2005). As can be seen in Table 1, when not all three consonants surface, the pattern is not at all
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Table 1. Examples of Fluctuating and Geminating Roots and Their Effects on the Resultant Surface Word
Pattern.

Noun/adj pattern Verb pattern
Root Word  Word Gloss Word Word Gloss
type form type form
| br,d CaCC sound bard ‘cold’ '‘CaCCaC sound bar'rad  ‘he refrigerated’
2 h 77 CaCC doubled ha?: ‘right’ 'CaCCaC sound ha?'7a?  ‘he made s/th
(*ha??) happen’
3 bbw,b CaCaC weak ba:b ‘door’ 'CaCCaC sound baw'wab ‘he fenced’
(*bawab)
4 b,j,t CCuC sound bjut ‘houses’ 'CaCaC weak be:t ‘he spent the
(*bajat)  night’
5r7s CaCaC weak ra:s ‘head’ 'tCaCCaC sound ‘tra??as  ‘he headed’
(*'ra?as)
6 7,k,1 CaCC sound 7akl food”  jaCCuC weak ‘jerkul ‘he will eat’
(*jeTkul)
7 b,n,j CiCe:Ce sound bineje ‘building 'CiCiC weak 'bine ‘he built’
(*banaj)

Note. Starred forms are the putative word form had the root been stable root and had all root consonants surfaced in
the resultant word form.
Roots are signalled in Bold.

transparent: /ra: s/ (*ra?as) and /'bine/ (*banaj) (rows 6 and 8 in Table 1) both belong to a 'CaCaC
pattern (although these are different patterns, one being a verbal pattern and the other a nominal
pattern), but their surface patterns are very different from each other and from that of a word in the
pattern with a stable root, like /'balad/ “county.”

The prevalence of unstable forms was found to be high among verbs addressed to and used by
Hebrew-speaking children, which could make the root and pattern system more obscure (Ashkenazi
et al., 2016; Dattner et al., 2022; Levie et al., 2020). We will return to this issue in the discussion.
However, Levie et al. (2020) found that in the youngest group, they looked at (toddlers aged 1;8—
2;2 and their parents), parents use verbs only 18% of the time, and toddlers use them only 11% of
the time. The older toddler groups, aged 2;0-3;0, used verbs 18% of the time, similarly to their
parents. These percentages suggest that in the age group we are looking at, ages 1-3 years, looking
at the entire content-word lexicon would be particularly informative for getting a good picture of
the “Semiticness” of the language produced and encountered by toddlers.

This study investigates the content words that young children hear to see how Semitic-looking
their ambient language and the speech addressed to them are, as a step toward answering another
question: Do 1- to 3-year-old children being raised in Lebanese Arabic show, through their produc-
tions, a sensitivity to “word-likeness” in their language, or in other words, to what extent is the
Semitic morphological structure apparent in children’s early productions in Lebanon?

We operationalize “Semitic structure” in this paper in the following way: We look at the preva-
lence of content words with an identifiable (or a transparent) pattern and those which contain three
consonants, and in particular, three root consonants, in four corpora: (1) A corpus of ADS of
Levantine Arabic, and two corpora of Lebanese Arabic (2) CDS, and child speech, in which we
look at (3) the target word forms the children are aiming at as well as at (4) the actual child word
forms.
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Table 2. Corpora Used in the Study.

Corpus Elicitation context Number of ~ Number of Speaker age Number of
hours speakers word tokens

Maamouri et al. Telephone 45 558 Adults 320,000

(20072, 2007b) conversations

Shahin et al. Naturalistic mother— Ca. 38 76 Adults 82,000

(2010) child interactions

Shahin et al. Naturalistic mother— Ca. 38 76 Children aged 34,000

(2010) child interactions 1-3

No phonetically (or even phonologically) transcribed large corpora of Lebanese Arabic sponta-
neous speech currently exist. We therefore made use of relatively smaller corpora to gather infor-
mation on the morphological makeup of the most frequent Lebanese words as produced by
Lebanese adults interacting with other adults (ADS) or toddlers (CDS), and by the toddlers them-
selves (Table 2). The ADS corpus comes from the Fisher Levantine Arabic Conversational
Telephone Speech, developed by the Linguistic Data Consortium (LDC) (Maamouri et al., 2007a,
2007b). This consists of short recordings (LDC2007S02: Maamouri et al., 2007a) and transcripts
(LDC2007T04: Maamouri et al., 2007b) of 279 telephone conversations totalling 45 hours from
North Levantine Arabic speakers from Lebanon, Jordan, Palestine, and Syria. The calls were col-
lected between 2003 and 2005 and had accompanying transcriptions with diacritised (vowelled)
orthography, presented in Buckwalter transliteration. The corpus was purchased through a small
university grant which allowed us to download the transliterations, turn these into broad phonetic
transcriptions and compile them into a corpus of 320,000 individual words.

The second corpus consists of 76 recordings of half-hour spontaneous play interactions
between Lebanese mothers and their toddlers (aged 1-3) in their homes. The recordings were
carried out between 2010 and 2012 as part of a project on baseline data for Arabic acquisition
in the Arab world (Shahin et al., 2010), funded by the Qatar National Research Fund. The fami-
lies were recruited from various regions across Lebanon and from various socio-economic
backgrounds. Most children were exposed to Arabic, English, and French, as is typical for
many children growing up in Lebanon. For each recording, transcriptions of both the mother
and the child were initially made in Phon (Hedlund & Rose, 2020) with separate tiers for ortho-
graphic and phonological target for the mother and orthography, phonological target and pho-
netic realization for the child. The Phon files were exported into Excel spreadsheets, and the
following corpora of individual words were compiled: 82,000 words for the mothers and 34,000
words for the children.

The words in the corpora were ranked according to their token frequency. Then the 50 most
frequent words from each corpus were selected for analysis, using criteria based on Brown (1973)
and Ninio (1992). The words included were:

Content words (nouns, verbs, adjectives, and adverbs)

Non-syntactic forms which are known to be part of children’s early lexicon (e.g., [' marhaba]?
“hello”; [bah] “all gone™)

Function words that can be used in isolation, e.g., [fi:] “there is,” used as a predicate; pronouns
or demonstratives such as [ 'ha:jda] “this,” [ ?ana] “me” and [ '?mte] “you.masc.sing.”
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We excluded:

Proper names

Prepositions (e.g., [ 'tabafe] “mine”), including prepositional phrases (e.g., [Sinna] “at-us,” to
mean ‘we’ve got’ and [ 'maSak] “with-you” to mean “you have”)

[tiab], short for ['t‘qjjib] “ok™ (which was included) as [t‘ab] can mean “ok™ or “but,”
depending on context

[ja] (vocative marker) when in combination with a name, e.g [ja'Sali] “hey Ali”

['masalan] “for example,” as it is often used as a connective between sentences
The following criteria were applied to variations of the same words:

For words that have various mono- and disyllabic forms due to pronunciation or grammatical
variation, e.g., [ha:j]/[ha]/[he]/[ho:1])/[ hajde]/[ hajda]/[haj'do:1] for “this/those,” we selected
the most frequent monosyllabic form and the most frequent disyllabic form from each
corpus.

For inflected verbs and pronouns with various forms only the highest frequency form in each
corpus was included, e.g., [rath] “he went” vs [ruth] ‘you go’; ['?mte] “you.fem” vs
[ ?mta] “you.masc,” etc.

For children’s actual words, the most frequent pronunciation was included, e.g., ['te:teh] for
/'tle:te/, also realized as [ 'di:tth]/[ ke:te:h]/ [i:ti:h]/[ tOi:tti:], etc.).

For the final list of the 50 most frequent words from each corpus, the combined frequency amounted
to 52,454 tokens from the ADS corpus (16%), 17,901 tokens from the CDS corpus (22%), and
10,346 from the toddler corpus (30%). Pooling the three lists and excluding any repetitions of words
that occur in more than one corpus left 103 unique words (see Table 3). In cases where the table
contains two inflected forms of the same verb or pronoun, these came from different corpora (e.g.,
[ra:h] “he went” from the ADS corpus vs [ru:h] “you go” from the child speech corpus).

Each word was coded for the following properties:

A count was made of all the consonants in each word, regardless of their morphological status.
Words varied in their consonant number from 1 (e.g., [?e:] ‘yes’; [[i:] “something) to 5
(e.g., [Imaw'd‘uuf] ‘the subject”)

A decision was made on whether or not the word had identifiable Arabic root and pattern mor-
phology. Words that did not fit a templatic morphology included: 1) function words, e.g., [fi:]
‘there is’; [ho:n] ‘here’; 2) baby words, e.g., ['bo:bi] ‘dog’; ['nanna:] ‘food’; 3) non-
Arabic words (e.g., [be'be] ‘baby’; ['bra:vo] “well done”); or 4) words whose origin could
not be determined (e.g., [he:t] ‘give me’; [ 'ba:ba] “dad.”

For words with identifiable Arabic morphology the root was extracted, and the number of root
consonants determined. Roots were further classified into: 1) Fluctuating roots, e.g., [ru:h]
“g0” from r, w, h; [[i:] “thing” from [, j, ?; 2) geminating roots, e.g., [hot't'] “put” from
h, t5, t%; [s*ahh] “correct” from s, h, h; and 3) tri-literal roots, e.g., [ 'bafad] “more,” from
b, €, d; [ha'ra:m] “pity,” from h, r, m. There was one instance of a quadriliteral root ([far'3i:ne]
“show me”) from f, r, 3, j and one of a biliteral root, [ 'sine], from s, n.



Table 3. Analysis of the Most Frequent Words in all Three Corpora (ADS, CDS, and Child Targets) in Terms of Consonantal, Templatic and Word Shape

Profile.
N  Word Nb of Cs Root Root Word type Corpus Dictionary Templatic gloss ADS CDS Target Corpus
Cs Cs phon shape phon shape pattern Freq Freq Freq

| fir | f N function Cii Cii there is/he 1084 595 214 ACT
can

2 Te: | 7 N function Cee Cee yes 1984 1137 3064 ACT

3 i | j N undetermined Cii Cii surprise 302 393 CT

4  bah 2 b, h N baby word CaC CaC all gone 40 T

5 'bobi 2 b, b N baby word CooCi CooCi doggy 61 T

6 pip 2 P, P N baby word CiiC CiiC horn noise e T

7  haj 2 h, j N function CaaC CaaC this (fem) 1268 575 1038 ACT

8 hotl 2 h, | N function CooC CooC those 38 T

9 ho:n 2 h, n N function CooC CooC here 614 1118 658 A CT

10 'hoine 2 h, n N function CooCe CooCe here 124 ol CT

I 1a? 2 |, ? N function CaC CaC no 2227 211 671 ACT

12 'la%a 2 l,? N function CaCa CaCa no 52 T

13 lek 2 Lj, k N function CeeC CeeC see (imp. 417 51 CT
masc)

14 '?ana 2 nn N function CaCa CaCa | 4866 454 216 ACT

15 hek 2 h, k N function CeeC CeeC like this 1753 455 227 ACT

16 het 2 ht N function CeeC CeeC give me 125 C

17 baij 2 b, j N loan word Ca:C Ca:C bye 123 198 C, T

18 be'be: 2 b, b N loan word CeCee CeCee baby 88 T

19 'alo: 2 21 N loan word CaCoo CaCoo hello 2160 11 77 ACT

20 ‘'baba 2 b, b N undetermined Ca: Ca Ca: Ca dad 126 39 CT

21 'maima 2 m, m N undetermined CaaCa CaaCa mum 553 159 C T

22 'teita 2 tt N undetermined CeeCa CeeCa granny 128 86 CT

23 tult 2 t,t N undetermined CuuC CuuC horn noise 63 T

24  waw 2 W, W N undetermined CaaC CaaC surprise 92 C
expression

(Continued)
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Table 3. (Continued)

N  Word Nb of Cs Root Root Wordtype  Corpus Dictionary Templatic gloss ADS CDS Target Corpus
Cs Cs phon shape phon shape pattern Freq Freq Freq
25 'bubbu 3(2) b,bb N baby word CuCCu CuCCu baby 105 C
26 nan'na: 320 n,nn N baby word CaCCaa CaCCaa food (baby 40 T
word)

27  vrum 3 v, ,m N baby word CCuC CCuC car noise 53 T

28 ?0170: 32 W7 N baby word CoCCoo  CoCCoo sleep time 102 73 CT
29  Saww 3(2) §,ww N baby word CaCC CaCC woof 11 117 CT
30 ‘'hajda 3 h,j, d N function CaCCa CaCCa this (masc) 1186 1153 424 ACT
31 'huwwe 3(2) h,ww N function CuCCe CuCCe he 1355 A

32 'lajke 3 L, k N function CaCCe CaCCe see (imp, 155 72 CT

fem.)

33 'mbala: 3 m, b, | N function CCaCaa CCaCaa yes (it was) 36 T

34 "ihna 3 7,8, n N function CiCCa CiCCa we 706 A

35 '7inta 3 nt N function CeCCa CeCCa you (masc.) 1238 A

36 '7inte 3 nt N function CiCCe CiCCe you (fem.) 79 T

37 ka'mein 3 k, m,n N function CaCeeC CaCeeC also 1278 212 47 ACT
38 ‘'braivo 3 b rv N loan word CCaaCo CCaaCo bravo 770 C

39  kak'ka: 3(2) Kk kk N loan word CaCCaa CaCCaa poo 5 T

40 ok'ke: 3(2) 7,kk N loan word CoCCee CoCCee ok 506 493 74 ACT
41 7ajj 32 i N undetermined CaCC CaCC ouch 112 8 CT
42 ‘'halla? 43) hI,7 N function CaCCaC  CaCCaC now 1317 230 74 ACT
43 i | I L7 Y weak Cii Cii CiCC something 1000 171 A C,
44 beb 2 b, b b,wb Y weak CeeC CeeC CaCaC door 51 T

45 be:t 2 b, t bjt Y weak CeeC CeeC CaCC house 86 34 CT
46  ‘'hilo 2 h, | hLw Y weak CiCo CiCo CiCeC nice 396 A

47 ke:n 2 k, n k,w,n Y weak CeeC CeeC CaCaC hel/it was 673 A

48 rah 2 r,h rrw,h Y weak CaaC CaaC CaCaC he went 341 A

(Continued)
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Table 3. (Continued)

N  Word Nb of Cs Root Root Word type Corpus Dictionary Templatic gloss ADS CDS Target Corpus
Cs Cs phon shape phon shape pattern Freq Freq Freq
49 ruh 2 r,h rrw,h Y weak CuuC CaaC CaCaC go (imp. 54 T
masc.)
50 sfar 2 s, r sSjr Y weak CaaC CaaC CaCaC it happened 349 A
51 Juf 2 [ f [Lw, f Y weak CuuC CaaC CaCaC see (imp. 91 C
masc)
52 taf 2 t, § Slw Y weak taC taCaaC tCaaCaC come 178 T
53 'tafa 2 t S Slw Y weak taCa taCaaC tCaaCaC come 437 C
54  'sine 2 s, n s, n Y weak/2C CiCe CiCe CiCe one year 329 A
55 jalla 3(2) gl Lh Y weak CaCCa CaCCa(C) CaaC come on 326 4260 108 ACT
56 ‘jaTne 3 BSn  Snj Y weak CaCCe CaCa CaCaC it means 7656 A
57 ljoim 3 Li,m jwmY weak CCooC CooC CaCC today 345 A
58 majj 32 m,jj m, Y weak CaCC CaCC CaCC water 131 142 CT
w, h
59 tneim 3 t,tn,m nw Y weak CCeeC CeeC CaCaC she sleep(s) 48 T
m
60 alflfa 32 I LAY weak CaCCa CaCCa(C) CaaC God 1601 A
61 ‘'walflfa 32 w I Lh Y weak CaCCa CaCCa(C) CaaC really 1794 A
62  'Stfiine 3 Sthn S wyY weak CCiiCe CaCa CaCaC give me 85 T
63 'badde 3(2) b,dd b,dd Y doubled CaCCe CaCC CaCC | want 435 449 AT
64 hot't’ 32) h ittt hthteY doubled CoCC CaCC CaCaC put (Imp) 68 T
65 ‘'hotftfa 32) htht' htheY doubled CoCCa CaCC CaCaC put it (fem) 88 C
66 'marra 32 mr mrnrY doubled CaCCa CaCCa CaCCa once 488 A
67 'Sammo 32) SSmm Sm, Y doubled CaCCo CaCCo CaCC uncle 97 4?2 CT
m
68 'Zuwwa 32 zww 3w, Y doubled CuCCa CuCCa CuCCa inside 84 C
w
69 sfa'hith 3 s hyh sSRAY sound CaCiiC CaCiiC CaCiiC right 315 A
70 baSed 3 bS,d bf,d Y sound CaC(®)C  CaCC CaCC more 278 54 CT
(Continued)
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Table 3. (Continued)

N  Word Nb of Cs Root Root Wordtype  Corpus Dictionary Templatic gloss ADS CDS Target Corpus
Cs Cs phon shape phon shape pattern Freq Freq Freq
71  ha'bi:bi 3 h,bbb Hhbb Y sound CaCiiCi CaCiiC CaCiiC my love 134 C
(masc)

72 ha'ram 3 hrrm hr,mY sound CaCaaC CaCaaC  CaCaaC  shame 197 C
73 ktir 3 ktr ktr Y sound CCiiC CCiiC CCi: C alot 1653 A
74 'leizim 3 Lzm Lzzm Y sound CeeCiC CeeCiC CeeCiC must 433 A
75 mniih 3 mnh mnhY sound CCiiC CCiiC CCi: C good 356 87 A, C
76 'nafam 3 n,m nS,m Y sound CaCaC CaCaC CaCaC yes 1181 A
77 sfahh 3(2) sLhh s AR Y doubled CaCC CaCC CaCC right 752 A
78 'tleite 3 tlt Lt Y sound CCeeCe CCeeCe CCeeCe three 34 T
79 ‘'walhad 3 w,h,d w,hdY sound CaaCaC CaaCaC CaaCaC one 130 C
80 'xalas® 3 X Lst x1s Y sound CaCaC CaCaC CaCaC enough 280 87 CT
81 7a'kid 3 kd 7kd Y sound CaCiiC CaCiiC CaCiiC sure 746 A
82 'alam 3 2,m  2,Lm Y sound CaCaC CaCaC CaCaC pen 34 T
83 ismo 3 s,m TsmY sound CiCCo CiCC CiCC his name 182 C
84 'btihke 4 be,h,k hyk,j Y weak CCiCCe CaCa CaCaC you/she talks 306 A
85  Jwaijj 43) fwij LY weak CwaCC CwaCC  CwajCiC  alittle 357 99 A C
86 'baddak 4(3) b,ddk b,dd Y doubled CaCCaC CaCC CaCC you want 509 C
87 bhibb 4(3) b, h,bb Y doubled CCiCccC CaCC CaCaC I love 305 A

b, b
88 'killon 43 ki,n kLI Y doubled CiCCoC CiCC CiCC all of them 93 C
89 'bafrif 4 bS,rf Srf Y sound CaCCiC CiCiC CiCiC | know 781 A
90 'lwa:had 4 Lw,h,dw,hd Y sound CCaaCaC CaaCaC CaaCaC  theone 706 A
91 'marhaba: 4 m, r, r,h,b Y sound maCCaCaa maCCaCaa maCCaC hello 314 A

h, b
92 maz'buitt 4 m,z, z5,bt'Y sound maCCuuC maCCuuC maCCuuC true 924 A

b, t¢

(Continued)
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Table 3. (Continued)

N  Word Nb of Cs Root Root Word type Corpus Dictionary Templatic gloss ADS CDS Target Corpus
Cs Cs phon shape phon shape pattern Freq Freq Freq
93 'mumkin 4 mm, mknY sound muCCiC muCCiC  muCCiC  possible 466 A
k, n
94 'nilSab 4 nl,S,b LS,b Y sound CiCCaC CiCiC CiCiC we play 99 C
95 'taTmil 4 t,S,ml §Sml Y sound CaCCiC CiCiC CiCiC you/she does 86 C
96 't'abfan 4 t5, b, b Y sound CaCCaC CaCCaC CaCC sure 744 A
&N
97 'tfajjib 4@3) tjb b Y sound CaCCiC CaCCiC  CaCCiC  good/tasty 435 106 A C
98 7Tah'lein 4 Lhhn LhI Y sound CaCCeeC CaCCeeC CaCC welcome 458 A
99 "Maktar 4 Lktr ktr Y sound 7aCCaC 7aCCaC  7aCCaC  more 491 A
100 "?awwal 43) ww, |l 2w, Y sound CaCCaC CaCCaC CaCCaC first 390 A
101 far'ziine 4 fr,3n f,r,3jY 4C + weak CaCCiiCe CaCCa CaCCa show me 87 C
102 bid"d%abt® 5(4) b, d5 df, d%b, Y sound CiCCaCC CaCC CaCC for sure 579 A
b, t¥ tf
103 Imaw'dfuu§ 5 Lmw, w, Y sound CmaCCuuC maCCuuC maCCuuC the subject 487 A
df, ¢ ds, ¢

Note. Frequency of occurrence in each corpus is given in the last three columns. Nb=Number, C=Consonant, phon =phonological, Freq=Frequency, grayed out cells=non-
templatic words, 4 C = quadriliteral root, 2 C=biliteral root.
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Having a separate count of all the consonants in a word and of the root consonants allowed us
to obtain an estimate of how many words with regular triliteral roots Lebanese adults and chil-
dren hear/use compared to other forms, to gauge the salience of the triliteral root. These other
forms included 1) words with non-templatic morphology of all consonantal sizes, including
tri-consonants (e.g., [vcum] ‘vroom’; ['?ihna] ‘we’; 2) words with weak or geminating roots
where only two phonetic consonants emerge, e.g., [ 'badde] ‘I want’; [hot't‘] ‘put.1.SG.IMPV’; 3)
words with three consonants but where only one or two belong to the root, e.g., [tne:m]
‘sleep.2.SG.M.IMPF-SBJV/sleep.3.SG.F.IMPF-SBJV’; where the [t] is part of the pattern
denoting person/gender/number/tense and the root is n, w, m; and [ljo:m] “the day,” made up of
the reduced form of [?al] “the” and [jo:m] “day” with the j, w, m root; and 4) words with multi-
ple consonants which include a triliteral root and inflections or pattern consonants, e.g.,
[maz®'bu:t?] “correct” with the maCCuuC pattern and the z%, b, t¢ root; ['baddak] “want.(n).
POSS.2.M.SG” ‘you want,’ consisting of the b, d,d root and the -k inflection for the possessive;
[ 'balrif] “want.1.SG.IMPF-IND.,” consisting of the ¢, r,f root and the b-affix, which is part of
the pattern denoting person/gender/number/tense/mode.

Each word was then categorized according to its actual form, which refers to the morpho-pho-
nological concrete form as it appears in the corpus, e.g., [bhibb] “love.1.SG.IMPF-IND” and the
dictionary form, which refers to the lexeme as it would be found in a dictionary, e.g., /habb/.
Each phonological word shape and word pattern were also derived, following Cowell (2005),
e.g., [ ?alam] “pen” has the same phonological word shape and pattern (CaCaC) while [ 'baSrif]
“I know” has the CaCCiC phonological shape and is derived from the CiCiC word pattern fol-
lowing the norm of listing Arabic verbs according to the 3rd person singular masculine perfec-
tive form ['Cirif]. For geminating and fluctuating roots, the dictionary form of both verbs and
nouns might differ from the word pattern, e.g., [bhibb] “love.1.SG.IMPF-IND” belongs to the
CaCaC pattern /*habab/ but due to its having a geminating root, the dictionary form is CaCC /
habb/; ['jatne] “mean.3.SG.IMPF-SBJV” also belongs to the CaCaC pattern /*Canaj/ but due to
its being a fluctuating root, the dictionary form is CVCV /'Cana/. For this reason, we included
both the pattern and the dictionary form for all words with a Semitic morphology in Table 3
along with the phonological word shape.

The coding above resulted in the following profile for the 103 words analyzed (see Table 3).

Results

For a first broad-brush look at Lebanese Arabic, we can look at the pooled sample of the most
frequent 50 words in all three corpora (see Table 3). The pooled sample contains 103 different
words. Of these 103 words, 69 appeared only in one corpus (32 in the ADS, 17 in the CDS and 20
in the child speech corpora), 21 appeared in two of the corpora and 13 appeared in all three (see last
three columns of Table 3). As can be seen in column 2 (Nb of Cs), 45% of the words (46/103)
contain exactly three consonants (but of those 41% [19/46] have a geminate consonant). In addi-
tion, not all of these consonants are root consonants: only 63% (29/46) of these have a templatic
structure with a triliteral root. In fact, 41% (42/103) of all the words in Table 3 do not have a root
and pattern structure, being either function words, loanwords, baby words or words with undeter-
mined origins. Another 30% (31/103) are Semitic words with a root and pattern structure, but ones
with fluctuating or geminating roots which culminate in weak or doubled words, which means that
the pattern is different from the canonical triliteral pattern. Only 27% (28/103) have a stable trilit-
eral root (or a geminating root) that culminates in sound words.
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Table 4. All Words With Templatic Structure Among the 50 Most Frequent in the ADS Corpus.

Dictionary form Actual form

Templatic pattern Phonological structure Phonological structure As found in corpus

CaaC CaCCa(C) CaCCa 'jalla, ‘walIfa, ‘7alfl%a

CaaCaC CaaCaC CCaaCaC 'Iwa:had

CaCaC CaaC, CaCa, CaCaC, CaaC, CaCCe, razh, sar, 'jaTne, 'btihke,
CaCC, CeeC CCiCCe, CaCaC, 'nafam, bhibb, ke:n

CCiCC, CeeC

CaCC CaCC, CaCCaC, CaCC, CaCCe, sfahh, 'badde, bid®'dfabt,

CaCcCeeC, CooC CiCCaCC, CaCcCaC, ‘t'ablan, 7ah'le:n, ljo:m
CaCCeeC, CCooC

CaCCa CaCCa CaCCa 'marra

CaCCaC CaCcCaC CaCcCaC “Tawwal

CaCCiC CaCCiC CaCCiC 'tVajjib

CaCiiC CaCiiC CaCiiC sfa'hich, ?a'ki:d

CCiiC CCiiC CCiiC kti:r, mni:h

CeeCiC CeeCiC CeeCiC le:zim

CiCC Cii Cii Ji:

CiCe CiCe CiCe 'sine

CiCeC CiCo CiCo ‘hilo

CiCiC CiCiC CaCCiC ‘baSrif

CwajCiC CwaCC CwaCC Jwaijj

maCCaC maCCaCaa maCCaCaa ‘'marhaba:

maCCuuC maCCuuC CmaCCuuC, maCCuuC Imaw'dSu:S, maz®'bu:t’

muCCiC muCCiC muCCiC 'mumbkin

7aCCaC 7aCCaC 7aCCaC “Taktar

19 26 [23] 30 [26] 35/50 (70%)

Note. The bottom row lists the total number of forms appearing in each column, with the number of different forms in
brackets. Highlighted: templatic patterns with more than one actual form; In bold: identical phonological structures that
derive from different templates.

We now move to an exploration of the morphological properties of each corpus. Starting with
the ADS corpus, 35 out of 50 of the most frequent words extracted from the corpus have a tem-
platic structure and fall into 19 unique templates. These are presented in Table 4. Twenty two of the
35 words belong to only six different templatic patterns (highlighted rows in Table 4); while this
should in principle heighten the salience of templatic structure, in many cases, the phonological
structure of the dictionary form is different from the templatic pattern (e.g., [[i:] has the Cii diction-
ary form and CiCC pattern; [ hilo] has the CiCo dictionary form and CiCeC pattern). Further to
this, many of the words that share the same template do not in fact share the same actual phono-
logical structure. For instance, words that belong to the CaCaC template vary in the phonological
structure of both their dictionary form (e.g., CaaC [ra:h] “go.3.MS.SG.PFV,” CaCa [fana]
“mean.3.MS.SG.PFV”) and, due to inflection, in their actual form (CaaC [ra:h] “go.3.MS.
SG.PFV,” CaCCe [jafne] “mean.3.MS.SG.IMPF-SBJV”). The multiple surface forms (30 actual
phonological forms for the 35 words) may therefore mask any shared morphological structure.’
This renders the templatic pattern opaque. The remaining 15 words were non-templatic, with the
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Table 5. All Words With Templatic Structure Among the 50 Most Frequent in the CDS Corpus.

Dictionary form Actual form

Templatic pattern Phonological structure Phonological structure As found in corpus

CaaC CaCCa(C) CaCCa ‘jalla

CaaCaC CaaCaC CaaCaC ‘warhad

CaCaaC CaCaaC CaCaaC ha'raim

CaCaC CaaC, CaCaC, CaCC CuuC, CaCaC, CoCCa Ju:f, 'xalasf, 'hot't'a

CaCC CaCC, CaCCo, CeeC CaC(9)C, CaCC, 'bafad, majj, 'baddak,
CaCCaC, CaCCo, CeeC ‘fammo, be:t

CaCCa CaCCa CaCCiiCe far'ziine

CaCCiC CaCCiC CaCCiC 'tTajjib

CaCiiC CaCiiC CaCiiCi ha'bi:bi

CCiiC CcCiiC CcCiiC mniih

CiCC CiCC, Cii CiCCo, CiCCoC, Cii Tismo, 'killon, fi:

CiCiC CiCiC CaCCiC, CiCCaC ‘taTmil, 'nilTab

CuCCa CuCCa CuCCa 'Zuwwa

CwajCiC CwaCC CwaCC Jwaijj

tCaaCaC taCaaC taCa 'tala

14 19 [17] 23 [22] 23/50 (46%)

Note. The bottom row lists the total number of forms appearing in each column, with the number of different forms in
brackets. Highlighted: templatic patterns with more than one actual form; In bold: identical phonological structures that
derive from different templates.

majority (13) being function words (e.g., [ha:;j] ‘this’; [homn] “here”) and two being loan words
([ba:j] ‘bye’; ['?alo:] “hello™).

Fewer words in the CDS corpus (Table 5) have a templatic structure (23 out of 50), and these
belong to proportionally more numerous unique templates (14). Thirteen of the 23 words fall into
only four patterns (highlighted rows in Table 5); here again, however, the phonological structure of
the dictionary form is different from the templatic pattern in many cases (e.g., [fwajj] has the
CwaCC dictionary form and CwajCiC pattern; [fu:f] has the CaaC ([Ja:f]) dictionary form and
CaCaC pattern). And many words that share the same template pattern (e.g., CiCC) share the pho-
nological structure of neither their dictionary form (e.g., CiCC [?ism] “name” and [kill] “every,”
Cii [fi:] “thing”) nor their actual form (CiCCo [ ?ismo] “name-POSS.SG.3.M,” CiCCoC [ 'killon]
“every-POSS.PL.3,” Cii [fi:] “thing”). Twenty two of the 23 words have a different actual phono-
logical structure, masking any shared morphological structure even more dramatically. In addition
to the non-templatic feel of the 23 words that do have Semitic morphology in the child corpus, the
remaining 27 words were non-templatic, with three being baby words (e.g., [20??0:] ‘sleep time’;
[faww] “woof™), 14 function words (e.g., [?e:] ‘yes’; [he:k] “like this), 4 loan words (e.g., [ba:j]
‘bye’; [20k'ke:] “ok™), and 6 words of undetermined origin (e.g., ['ba:ba] ‘dad’; [ji:] “surprise
expression”).

Even fewer words in the Target corpus (Table 6) have a templatic structure (14 out of 50), and
these belong to five unique templates. While this might suggest quite a prominent templatic feel to
the lexicon used by the children, with 2.5 words on average fitting into each pattern, 2 patterns are
in fact the most productive: CaCaC and CaCC, underlying 11 of the words (highlighted in Table 6).
However, again, the words belonging to these patterns have markedly diverse dictionary and actual
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Table 6. All Words With Templatic Structure Among the 50 Most Frequent in Child Targets.

Dictionary form Actual form

Templatic pattern Phonological structure Phonological structure As found in corpus

CaaC CaCCa(C) CaCCa 'jalla

CaCaC CaCa, CaCaC, CaCC, CCiiCe, CaCaC, CoCC, ‘Ttfine, 'xalasf, ‘7alam,
CeeC CCeeC, CeeC hot®tf, tne:m, be:b

CaCC CaCC, CaCCo, CeeC CaC(9)C, CaCC, CaCCe, 'bafad, majj, 'badde,

CaCCo, CeeC ‘fammo, be:t

CCeeCe CCeeCe CCeeCe ‘tle:te

tCaaCaC taCaaC taC tal

5 10 [8] 13[12] 14/50 (30%)

Note. The bottom row lists the total number of forms appearing in each column, with the number of different forms in
brackets. Highlighted: templatic patterns with more than one actual form; In bold: identical phonological structures that
derive from different templates.

Table 7. Frequency (Percentage) of Words in Each Corpus Containing Different Numbers of Consonants
in Their Surface Form.

ADS CDS Target Child form

Nbof Cs NbofCs NbofCs NbofCs Nbof Cs NbofCs NbofCsgem=2 Nb of Cs

gem=2 gem=| gem=2  gem=| gem=2 gem=| (with final h) gem=|
IC 3 (6%) 3 (6%) 4 (8%) 4 (8%) 3 (6%) 3 (6%) 2 (4%) 4 (8%)
2C 11 (22%) 19 (38%) 17 (34%) 27 (54%) 23 (46%) 34 (68%) 25 (50%) 41 (82%)
3C 20 (40%) 17 (34%) 21 (42%) 16 (32%) 23 (46%) 13 (26%) 20 (40%) 5 (10%)
4C 14 (28%) 10 (20%) 8 (16%) 3 (6%) I (2%) 0 (0%) 2 (4%) 0 (0%)
5C 2 (4%) I (2%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) I (2%) 0 (0%)

phonological structures: Six words belong to the CaCaC pattern: ['Sti:ne], [ 'xalas®], ['?alam],
[hott], [tne:m], [be:b]. Their dictionary forms have four different phonological structures (CaCa:
[ Qatta] ‘give.3.MS.SG.PFV’; CaCaC: ['xalas®] “enough” and ['?alam] ‘pen’; CaCC: [hat't}]
‘put.3.MS.SG.PFV’; CeeC: [ne:m] “sleep.3.MS.SG.PFV” and [be:b] “door”) and their actual
forms have five different phonological structures (CCiiCe: [ '(t'i:ne] ‘give.2.SG.IMPV-POSS.1.SG’;
CaCaC: ['xalas’] “enough” and ['?alam] ‘pen’; CoCC: [hot't’] ‘put.2.MS.SG.IMPV’; CCeeC:
[tne:m] ‘sleep.2.MS.SG.IMPF-SBJV’; CeeC: [be:b] “door”). Twelve of the 14 words have a differ-
ent actual phonological structure, again masking any shared morphological structure.

In addition to the non-templatic feel of the 14 words that do have Semitic morphology in the
child corpus, the remaining 36 words were non-templatic, and in fact 18 were of non-Semitic ori-
gin, 5 being loan words (e.g., [kak'ka:] ‘poo’; [be'be:] “baby”), 7 baby words (e.g., [bah] ‘all
gone’; ['bo:bi] “doggie”), and 6 words of undetermined origin (e.g., [tu:t] ‘horn noise’; [ te:ta]
“granny”’). The 18 remaining non-templatic words were function words.

In order to further examine the Semitic feel of the most frequent words in each corpus, we focus
next on the consonantal makeup of these words. Here we also include the actual realizations by the
children (“Child form” in Table 7). We first explore how many of the words surface with at least
three consonants, regardless of whether or not these have a tri-consonantal root embedded in them.
A phonologically driven approach which considers geminates as two consonants yields 72% in the
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Table 8. Frequency (Percentage) of Words in Each Corpus Containing Three Root Consonants in Their
Surface Form.

ADS CDS Target/child form
Sound 18 (36%) 10 (20%) 4 (8%)
Doubled 4 (8%) 5 (10%) 3 (6%)
Weak 0 (0%) 0 (0%) 0 (0%)

Note. Geminate consonants are counted as two consonants.

ADS corpus, 58% in the CDS corpus, 48% in words targeted by the children, and 40% in actual
realizations.* There is a clear decrease in multi-consonantal words as one moves from adult-
directed to child-directed speech, and the speech produced by the children. These percentages
reduce if geminates are considered as a single long consonant (56% in the ADS corpus, 38% in the
CDS corpus, 26% in words targeted by the children, 10% in actual realizations). The vast majority
of children’s actual realizations therefore contain only two consonants once long consonants are
counted as one segment. This pattern is accentuated when focussing on the scarcity of words with
three root consonants (counting geminated consonants as two). Here the number drops to 44% in
the ADS corpus, 30% in the CDS corpus, 14% in words targeted and produced by the children
(Table 8).

The language spoken around Lebanese Children might have many multi-consonantal (or sound
and doubled) words, but these are much less represented in the language addressed to them and in
their own speech. If children’s productions reflect their sense of word-likeness in their ambient
language, the presence of multiple consonants and, within these, stable and geminating roots do not
appear to be a major feature of word-likeness for children of this age.

Discussion

In this study, we asked how Semitic was the language encountered by Lebanese infants. In order to
do this, we investigated the prevalence of Semitic word structure, among the most frequently used
content words, in spoken Lebanese Arabic. Semitic word structure was operationalised as the pres-
ence of (1) word patterns/templates, (2) words with three consonants, and (3) words that contain,
in their surface structure, three root consonants. We used three spoken corpora: a corpus of ADS, a
corpus of CDS and a corpus of child speech. We analysed the 50 most frequent word types from
each corpus (as a reminder, their combined frequency amounted to 52,454 tokens from the ADS
corpus (16%), 17,901 tokens from the CDS corpus (22%), and 10,346 from the toddler corpus
(30%)). Our analyses suggest that while 70% of frequent words used in conversations between
Lebanese Arabic adults have a clear Semitic origin, the phonological structure of the surface forms
used largely obscures the templatic patterns that they are derived from, and a tri-consonantal root
is evident only in a small proportion of the words. The Semitic-likeness of the word structures we
examined becomes less obvious when looking at the child-directed corpus, and even less so in the
words targeted by the children themselves. Many of the words addressed to children (54%) or used
by the children themselves (70%) consist of loan words, baby words, and other words of undeter-
mined origin. A combination of language contact, the CDS register and the children’s own early
linguistic abilities (with marked preference for disyllabic shapes with two consonants, e.g., Khattab
& Al-Tamimi, 2013) may be responsible for the dearth in templatic structures with a tri-consonan-
tal root in early Lebanese Arabic child language. These findings bring into question the extent to
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which Arabic-speaking children may be sensitive to templatic structure in early language process-
ing and the role of literacy in the emerging awareness of morpho-phonological structure.

Even for words that do share a template, their similarity is often non-transparent due either to
many of the roots being geminating or fluctuating or to their including inflections. A similar story
emerges when looking at the prevalence of sound words in the three corpora, which make up less
than 40% of the sample of most frequent words in the adult corpus and decrease in a similar fashion
across the CDS and child target corpora. This raises the question of how and when children exposed
to Lebanese Arabic become attuned to the root-and-template morphological structure. Such a
structure is not currently evident from the children’s own production, but it is not yet known
whether they have developed implicit awareness that could be probed using experimental
methods.

Existing studies on Hebrew show that such awareness is evident in infants exposed to Hebrew
(Segal et al., 2015). A comparison of current-day Hebrew (Shimron, 2003) and MSA (Boudelaa &
Marslen-Wilson, 2010) reveals marked differences in the number of patterns, with Hebrew having
a few hundred patterns (at least 285) while MSA has 2,324 patterns. No data for Lebanese Arabic
exists, but we assume the number of patterns to be closer to MSA than to Hebrew. Several Arabic
patterns have merged in Hebrew (e.g. the CeCeC pattern in Hebrew corresponds to at least three
different Arabic patterns: /'jeled/ - /'walad/, /'kelev/ - /kalb/, /'melex/ - /malik/). In addition,
Hebrew lost length contrasts for vowels and consonants, causing historically distinct patterns to
merge (e.g., CaCCa:C with Ca: CaC), while Arabic maintains its length contrasts. As a result,
Hebrew word shapes adhere to far fewer patterns and are therefore much more constrained than
Arabic words. Owing to language change in spoken varieties (elision, epenthesis, vowel changes,
complex forms becoming frozen, etc.), some words may exhibit surface forms that are drastically
different from their historic shape, for example, /ta’Ca:la/ [ta¢], which culminated in the loss of two
syllables, with only one root consonant remaining. Infants and children exposed to Arabic may not
develop sensitivity to patterns until they have acquired more experience with the language. This
requires further research.

Further research is also needed on children’s ability to use sub-parts of the grammar produc-
tively. This relies on both the transparency of a given pattern and exposure to enough members of
a given paradigm to generalize. For Hebrew, it has been found that, in the verb system, the most
frequent verbs, both in speech to young children and in the speech of the young children them-
selves have unstable (fluctuating or geminating) roots, so that neither the root nor the pattern is
transparent (Ashkenazi et al., 2016): Levie et al. (2020) found that verbs with stable roots amount
to 24%—-25% of tokens and 52%—64% of types in the 1;8-3;0year old’s speech and 27% of tokens
and 73% of types in the speech of parents addressing 1;8—2;2 year olds. An additional complication
relates to the fact that early verbs tend not to be learned as parts of a network or paradigm of deri-
vationally related verbs from different patterns, but rather, for each root children tend to only learn
a single lexical verb from a single pattern (compare that to our example above, of three different
Arabic verbs which share a single root, with different lexical meanings: ['Callam] “teach,” ['tCallam]
“learn,” ['staSlam] “enquire”). That reduces the likelihood of discovering that shared consonants
between different words (lemmas) are structurally and semantically meaningful (Ashkenazi et al.,
2016; Dattner et al., 2022; Levie et al., 2020). However, it is possible that although children only
learn a single verb with each root, they could have identified the root and pattern structure through
shared roots among words from different lexical classes, for example, verbs and nouns, for instance.
We look forward to seeing more studies explore the emergence of sensitivity in Arabic speaking
children to the Semitic morphological structure.
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Notes

1. For Hebrew, and in the context of spelling rather than phonemes, Tolchinsky and Sandbank (2016) say:
“All 22 letters of the Hebrew abjad [i.e., writing system] may serve as root letter, but only 11 serve as
function letters denoting inflectional and derivational morphemes.” Although there is no one-to-one
mapping of letters to phonemes, only a subgroup of phonemes serve as parts of patterns, be they inflec-
tional or derivational.

2. In the examples provided throughout, we purposely use square brackets rather than slash brackets in
order not to claim an agreed-upon phonemic transcription to the transcribed words. While they may
indeed represent the intended phonological targets for Lebanese Arabic, there are no detailed published
descriptions of Lebanese Arabic that we can use in the same way as, for instance, an RP transcription is
used for English.

3. Note that some phonological structures are represented in more than one cell because they are derived
from different templates. These are marked in bold in Tables 4—6. Despite the fact that this homonymy
in the phonological structure leads to a slight lowering of the number of different phonological forms in
each of the samples, these structures actually belong to different paradigms.

4. Here it is worth noting that children’s actual realizations contained many final [h] productions for words
with no final /h/ in the target. We performed the consonantal count with and without these in order not to
bias the findings.
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