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Abstract. Speech errors are an important source of information to understand language
processing and production. Earlier research focused on different types of errors including semantic
and phonological errors while malapropisms, which refer to slips of the tongue involving whole
word substitutions that share phonological similarities but are not related semantically, have not
received adequate attention in the Arabic language. Drawing on malapropisms in Jordanian Arabic,
we bring evidence on the supremacy of suprasegmental phonological aspects in Arabic phonology.
This is unexpected as stress in Arabic is non-phonemic and fully predictable, besides Arabic rhythm
is much less stress-timed than that of Germanic languages. Data was collected from spontaneous
speech over a period of three years. Results showed that malapropisms share the primary stress
position, the number of syllables and the word rhythmic pattern with the target words. To a lesser
degree, the target and the error share the same rime and initial segments. Findings suggest that
suprasegmental features are very crucial in Arabic phonology, like in Indo-European languages.
Evidence suggests that formal similarity that is based on the syllabic and metrical structure of words
plays a significant role in language processing and the organization of the mental lexicon in Arabic,
which suggests that this is a language universal. Furthermore, our findings do not agree with earlier
claims that Arabic has a flat syllabic structure. Rather, evidence suggests that Arabic, like English,
has a hierarchical syllable structure, which seems to represent another language universal. More
research on other Arabic dialects is recommended to corroborate these findings.

Keywords: Arabic phonology, mental lexicon, malapropisms, suprasegmentals.
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PI3HUX THUIAX MOMWJIOK, BKJIIOYAlOYM CEMAaHTH4YHI Ta (OHOJOTIYHI MOMWIIKH, B TOH dYac SK
MaJIaIipoIi3MH, 10 CTOCYIOTHCS MOMMIIOK, MOB'SA3aHUX 13 LIJIKOBUTOIO 3aMiHOIO CHiB, SIKI MalOTh
(OHOJIOTIYHY CXOXKICTh, aJle HE MOB'I3aHI CEMaHTUYHO, HE OTPUMAJIM HAJEXKHOI YBaru B apaOChKiii
MoBil. Ha npuknaai mananpomizMiB y HOpJaHCbKiN apaOChKii MOBI MU HAaBOAMMO JAaHl IOAO
JIOMIHYBaHHSI HAJICETMEHTHHX (DOHOJIOTIYHUX acIeKTiB B apaOchkiii (onosorii. Ilel pe3ynbrar €
HECTIO/IIBAaHUM, OCKUIbKM HAarojoc B apaOCbhKkii MOBI He € (OHEMaTMYHUM 1 I[UUIKOBUTO
nepeadadyBaHUM, JIO TOTO K apaOChKUMl pHUTM HabaraTo MEHII HANpYXEHUH, HIK PHUTM
repMaHCbKUX MOB. Martepiasl TOCIII)KEHHS CKJIaJyd CErMEHTH CIIOHTAaHHOTO MOBJICHHSI IIPOTSTOM
TPHOX POKIB. Pe3ynpTaTu 3acBiT4uiiuv, IO CHUIBHOI PUCOI0 MAlanpoIri3MiB € TMEPBHHHA MO3MIIiSL
HAroJiocy, KUIbKICTh CKJIQJiB 1 PUTMIYHMNA PHCYHOK MOIAOHUN 1O LIILOBOTO CJIOBAa. MEHMIOO
MIpOIO, IIbOBE CJIOBO 1 MOMHUJIKOBE MalOTh OJHAKOBI pUMM Ta MOYATKOBUH cermeHT. OnepikaHi
JaHl CBiAYaTh MPO Te, II0 HAJCETMEHTHI OJWHUII AyXe BaXIWBI 1 B apaOchkiid (oHomorii, i B
1HI0€BpONIECEKUX MOBax. DopmasibHa CXOXKICTh, siIkKa 0a3yeTbcss Ha CKIAJOBIA Ta METPUYHIN
CTPYKTYPI CIiB, BIJIIrpa€ CyTTEBY POJb Y MOBHIi 00poOI1i Ta opraHizallii MEHTaJIbHOTO JIEKCUKOHY B
apaOChKiii MOBI, IO Ja€ 3MOTY IMPHUIYCTHTH, IO II€ € MOBHOIO yHiBepcamiero. KpiMm Toro, Hamri
BUCHOBKHM HE Y3TOJUKYIOTHCSI 3 TIONEPEIHIMU TBEPKECHHSIMU MpO Te, IO apabchbka MOBa Mae
IUTACKY CKJIAJIOBY CTpPYKTypy. HatomicTh, maHi cBiguaTh mpo Te, 10 1 apabcbka, 1 aHIJIIHCBHKA,
MaloTh 1l€papxiuyHy CTPYKTypy CKIaiB, sIKa, BUAA€THCS, € 1€ OJHUM KaHIUIATOM Ha MOBHY
yHiBepcamito. Jlns MWiATBEpUKCHHS [HMX BHUCHOBKIB PEKOMEHAYEMO TPOBECTH JI0JaTKOBI
JOCTIIKEHHS 1HIIMX apaOChbKUX J11aeKTiB.

Knwuoei cnosa: apabcvka pononoeis, menmanbHa 1eKcuka, Maianponizmu, Haoceemenmmi
0OUHUYI.

Introduction

Slips of the tongue can be defined as “involuntary deviation in performance
from the speaker’s current phonological, grammatical, or lexical intention” (Boomer
& Laver, 1968). This covers deviations at different linguistic levels: semantic,
syntactic, or phonological/phonetic. At the phonological level, slips of the tongue can
occur at different levels: a featural level, as in ‘turn the knop’ instead of ‘knob’,
where one feature (voicing) was changed while the other features (place and manner
of articulation) were intact; a phonemic level, as in ‘flock of bats’ instead of ‘block of
flats’, involving one phoneme, or a cluster of phonemes, as in ‘flow snakes’ for
‘snow flakes’; a syllabic level, as in ‘sig the packarettes’ for ‘pack the cigarettes; a
word level, as in ‘literature’ for ‘temperature’; and even at a phrasal level, as in ‘I
would not buy kids for the macadamia nuts’ for ‘I would not buy macadamia nuts for
the kids’ (Fromkin, 1973; 2002; Harley, 2006). The focus of this paper is the word
level, which is a less common type of errors, but also less studied as earlier research
focused on lower levels (Nooteboom, 1973; Fromkin, 2002).

Word level substitutions can be divided into different types: 1) semantically
related words where the target (the intended word) and the error (uttered word) share
semantic features, as in ‘pass me the sugar’ instead of ‘salt’; (2) phonologically
related words where the words sound similar but are not related semantically as in
‘literature’ instead of ‘temperature’; and 3) blends where the error is a new word that
blends two existing words, as in ‘don't shell’ (a blend of shout and yell) so loud’
(Nooteboom, 1973; Fromkin, 2002; Harley, 2006). The second type of word
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substitution errors is generally known as malapropisms. Nonce words are not covered
by this term, but we include them in this study. We will show that these errors reveal
important aspects about the phonological structure of the mental lexicon and
representation of words in Arabic.

Analyzing slips of the tongue is invaluable as they help better understand how
language is processed in the mind, which in turn contributes to evaluating language
production theories and ultimately build a model of speech production (e.g., Fromkin,
2002; Dell & Reich, 1980, see Background Section for more on the importance of
studying them). Motivation for this paper comes particularly from the fact that most
studies on slips targeted Indo-European languages, especially Germanic languages,
and only a few focused on other language families (Jaeger, 2005; Wells-Jensen,
2007; Wan & Allassonniere-Tang, 2021; Alderete, 2022). This means that the
findings of such research could fit well with Indo-European languages, which could
result in what is known as Galton’s problem where there is a bias in favor of Indo-
European languages (Aitchison, 1994; Wan & Allassonniére-Tang, 2021). Previous
research findings need to be verified by examining other languages to better
understand the universal features of the mental lexicon and discern those that arise
from the structure of the language in question (Aitchison, 1994; Alderete, 2022).

In addition, we have noticed that stress plays a major role in malapropisms made
by Arab speakers. This is unexpected given that stress in Arabic is fully predictable
and non-phonemic (Watson, 2011; Abu Guba, 2018; Mashagba & Huneety, 2018;
Al-Huneety et al., 2023). Its predictability and non-phonemicity were the reasons
behind its neglect, together with the syllable, by early Arab scholars. Even now, Arab
scholars not working on the Western tradition do not pay attention to these
phonological aspects; in fact, some deny the existence of stress in Arabic at all
(personal experience). Moreover, the rhythm of Standard Arabic and Eastern dialects
(e.g., Jordanian Arabic) is more syllable-timed than stress-timed (Ghazali et al., 2007;
Abu Guba, Fareh, et al, 2023; Abu Guba, Mashagba, & Huneety, 2023), which
suggests that stress in Arabic is not as important as stress in stress-timed languages
such as Germanic languages. In this study, we provide evidence for the major role of
stress and prosodic structure in Arabic phonology.

In the remainder of this paper, we review related literature in Background
Section. Then we lay out the methods used to collect the data in Methods Section. In
Results and Discussion Section, we analyze and discuss the collected malapropisms.
We conclude with some implications in Conclusion.

Background

The study of speech errors in Indo-European languages has received
considerable attention for their role in understanding the mechanisms of speech
production (e.g., Fromkin, 1973; 2002; Garrett, 2002; Shattuck-Hufnagel, 2002).
Slips usually occur when a malfunction happens at a certain stage in language
production and therefore analyzing these slips will throw light on the mechanisms
involved in processing language (Fromkin, 1973).
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Two speech models dominated the study of the slips of the tongue: The
Spreading Activation Theory (see Dell, 1986) and Modular Theory (e.g., Levelt,
1989; 1999). The latter is more detailed and more accepted in the literature (Jaeger,
2005; Kormos, 2006), and thus our study will be couched within it. According to
Levelt’s (1989; 1999) Modular Theory, in the first phase of speech production (the
conceptual planning), a speaker plans what and how to convey a message. This
results in a preverbal plan that contains all the information needed to convert meaning
into language. This will be the input to the second phase (grammatical encoding)
where lexical units and syntactic encoding are selected. Here the speakers retrieve
lexical entries that contain lemmas (abstract lexical units) with their syntactic
information and lexemes (word forms). In this phase, a speaker activates a lemma
with the best match of the intended message. The lemma activates syntactic
slots/phrases. This output constitutes the surface structure to the morpho-
phonological encoding phase where the word’s morphological and metrical structure
and segments are retrieved. (We assume that lexical substitution errors occur in this
phase). The output of this phase is the phonological score (=internal speech).
Following that in the phonetic encoding phase, a speaker selects the articulatory
gestures yielding an articulatory score that is converted into speech in the articulation
phase. A monitor that inspects the output at different phases is postulated, and errors
occur if the monitor fails to detect them; self-correction means that the monitor
detected the error at the last stage (see Levelt, 1999 for details).

More specifically, at the lexical selection stage, evidence shows that lexicalization
involves two stages (Fay & Cutler, 1977; Garrett, 1980; Harley, 2006). In the first stage, a
lemma that dictates its syntactic structure is selected and semantically related errors occur
here. In the second stage, the abstract lemma is mapped into a phonological word form
(phonological encoding) and malapropisms (which are less common than semantically
related errors (Jaeger, 2005)) happen at this stage (Dell et al., 2014).

The numerous studies on speech errors, mainly in Indo-European languages, brought
evidence on several linguistic issues and established the psychological reality of
phonological aspects such as phonetic features, segments, syllables, and stress (e.g., Boomer
& Laver, 1973; Fromkin, 1973; 2002; Garrett, 1980; Cutler, 1982; Frisch, 2006; Harley,
2006). Below we present the most agreed-upon findings from studies on speech errors.

Sentence processing spans more than a word as errors can appear early in an
utterance (Shattuck-Hufnagel, 2002). Speech errors suggest that linguistic units
(features, segments, words, and phrases) are planned and conceptualized well before
being uttered; this is confirmed by the fact that the intonation contour of utterances
does not change even when transpositions occur (Fromkin et al., 2013).

Errors target phonemes, which are usually similar phonetically, more than any
other phonological unit including features (e.g., Wells-Jensen, 2007; Alderete, 2022).
Consonants are more vulnerable to errors than vowels, with no consonants
substituting vowels or vice versa. Errors do not violate the phonotactics of the
language in question (Fromkin, 1973; 2002; Cutler, 1982, among others). Note here
that Alderete (2022) reports that a few do violate Cantonese phonotactics, most
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probably due to L2 effect. Syllabic position is also important in that onsets replace
onsets and codas substitute for codas (this was not true for Arabic though (see
findings from Arabic studies below)) besides word-initial phonemes have more
importance than other phonemes.

Likewise, evidence has been established for the reality of phonological and
morphophonemic rules where allophony rules are not violated. For example, in
[ 'bladont stju:diz] for ‘bloody students’ (Fromkin, 2002), the phonetic realization of
the plural marker /s/ changes to /z/ to fit into the new phonetic environment.
Likewise, the indefinite article ‘an’ changes to ‘a’ when transpositions occur, as in ‘a
kice ream cone’ for ‘an ice cream cone’. Such errors show that morphophonemic
rules are separate from phonological rules (Fromkin, 1973; 2002).

Findings also suggest that the mental lexicon stores stems, affixes, whole words,
idioms, and compounds separately (Fromkin, 2002; Levelt, 1999). Stems never
transpose with affixes and vice versa (Fromkin, 2002) and errors substitute words but
leave behind their inflectional morphemes, which means that affixes and stems are
processed at different levels (Garrett, 1980; Cutler, 1982). It has also been established
that function words and content words are represented and processed at separate
levels/stages as errors exchanging these two types of words never occurred, meaning
that they are not activated at the same time or level (an error is supposed to happen
when both are simultaneously active (Garrett, 1980; Fromkin, 2002; Harley, 2006).

Syntactic categories are almost always unviolated. Nouns substitute nouns,
verbs replace other verbs and so on. This suggests that words are tagged with their
grammatical category in the mind and the syntactic properties of the phrase dictate
the selection of the grammatical category of the word; that is, errors need to fit into
the syntactic slots in the pre-specified lexical category (e.g., Garrett, 1980; Hotopf,
1980; Levelt, 1989; Fromkin, 2002; Jaeger, 2005). Whole-word substitutions suggest
that the mental lexicon is organized according to semantic fields as well as
phonological similarity, i.e., lemmas and phonological forms are represented
separately in the mind (Levelt, 1989; Bock & Huitema, 1999; Fromkin, 2002; Jaeger,
2005; Harley, 2006; Wan & Allassonniére-Tang, 2021).

Concerning phonologically related errors (the focus of this paper), Fay and Cutler
(1977), Laubstein (1987), and Jaeger (2005) found that almost all phonological errors
honored the syllable structure of the words, with the number of syllables having more
importance than the internal structure of syllables (which was found to be similar in
over 80% of the cases though). They also found that even semantically related
substitutions honor syllable structure in over two-thirds of the cases, which suggests
that syllable structure plays a major role in the mental representation of words.

Regarding stress, earlier research on Indo-European languages found conclusive
evidence for the importance of stress in language processing and production. Stressed
syllables tend to be more involved than weak syllables in errors; syllables involved in
the slips are metrically similar, with stressed syllables substituting stressed ones and
weak syllables substituting weak ones (Boomer & Laver, 1968; Nooteboom, 1973;
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Fromkin, 2002; Garrett, 2002). For example, Fay and Cutler (1977) reported that
malapropisms had the same stress pattern in 98% of the cases. They argued that this
constitutes evidence for the representation of stress in the lexical entry of English
words, a similar conclusion reached by Jaeger (2005). In this paper we will find out
whether this applies to Arabic where stress is fully predictable and non-phonemic.

Very few studies tackled slips in Arabic. Abd-El-Jawad and Abu-Salim (1987)
analyzed 911 slips of the tongue in Jordanian Arabic involving segment and whole-
word substitutions. Most of their corpus involved segmental substitutions within and
across words; some related to word transpositions and only 11 involved whole-word
substitutions that were not semantically related (the focus of this paper). Note that
errors involving vowels were very infrequent. In word substitutions, the words almost
always belonged to the same grammatical category, with nouns representing 79% and
verbs 7% of the errors. They also found that bound morphemes were not affected in
errors involving word transpositions, as in bii§" Zil-qamh fii haql-u ‘sell the wheat in
his field’ > bii? (il-hagqil fii gamh-u ‘sell the field in his wheat’. This is similar to the
world literature and agrees with Fromkin’s (2002) conclusion that words are tagged
with their syntactic labels in the mind. Also, the inflectional morphemes left behind
changed to suit the new lexical items, as in Palwaan 7il-Salam ‘the colours of the
flag’ > PaSlaam Pil-lawn ‘the flags of the colour’, which shows that grammatical
morphemes and morphophonemic rules are independent. The researchers also found
strong evidence for the underlying representation of morphemes in Semitic languages
where consonants and vowels are represented on different tiers. For example, in the
error kalaam-ha s‘ahiih “her speech is right’ > s‘ahaaki-ha kaliim, the vocalic pattern
did not change. They also found evidence for phonological features, which agrees
with findings on Germanic languages. They found that 74% of segmental errors differ
in only one phonetic feature. Finally, they reported that most whole-word
substitutions were semantically related; they were either antonyms, co-hyponyms, or
hyponyms. Their study covered many phonological aspects in Arabic and yielded
interesting results; however, it did not address malapropisms adequately.

Safi-Stagni (1990; 1994) analyzed slips of the tongue in Hijazi Arabic in Saud
Arabia and reached similar conclusions. Her studies were based on approximately a
hundred slips in each study focusing on segmental errors, with only six slips relating
to whole-word phonologically related substitutions. This means that a more
comprehensive study with a larger corpus is needed. In another study, Berg and Abd-
El-Jawad (1996) compared Arabic and Germanic (English and German) slips of the
tongue and concluded that syllable structure tends to have a flat representation, unlike
German or English that has a hierarchical structure. Unlike errors in Germanic, errors
in Arabic occurred equally in initial and final positions with no constraints on the
interaction between phonemes in these positions. They argued that this means that
Arabic onset and coda consonants have equal status, but Germanic ones do not.
Additionally, they found more errors involving the rime in English and German than
in Arabic, which they interpreted as evidence to the claim that Arabic has a flat
structure. However, the fact that Arabic stress assignment is sensitive to the rime
weight made them assume that a hierarchical structure is constructed at a later stage
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in the derivation. In our study, we will report evidence against this proposal and show
that the rime is very crucial in Arabic phonology.

To summarize, although slips of the tongue have been well studied in Indo-
European languages, very few studies tackled speech errors in Arabic. Moreover, the
few studies on Arabic focused on segmental errors and did not address the role of
suprasegmentals in whole-word substitutions. This study attempts to fill this gap and
find whether the phonological findings concerning suprasegmental aspects from
previous studies in the world literature hold true for Arabic even though stress in
Arabic is non-phonemic and fully predictable.

Methods

A total of 2000 slips representing all types of errors, with a focus on whole-word
substitutions, was collected. Data was collected by the researchers over the past three
years from many naturally occurring resources: live TV and radio programs, and
everyday speech by Arab speakers, mainly in Jordan. Some colleagues also sent the
researchers videos containing slips of the tongue. Errors were detected based on
speakers’ correcting themselves by saying the target word. All errors that did not
relate to whole-word substitutions were excluded. Word substitutions that were
triggered by the context or collocations, e.g., kaff {adas ‘a handful of lentils’ for fatt
Cadas ‘lentil porridge’ were also excluded. These two words are strong collocates of
the word Sadas in Arabic, so we cannot be certain that the error was triggered by the
phonological form of the word, although it is probable. Note also that exchanges
involving segmental substitutions from surrounding words were excluded even if
they resulted in a whole word, as in dawa gahha > gawa dahha ‘cough medicine’.
This is because such errors are segmental substitutions triggered by other segments in
the words. Also excluded were substitutions that represent metathesis within the
word, e.g., dzakaara > dzaraaka ‘teasing’. Here the two consonants ‘k’ and ‘r’ swap
their positions and it is possible that the error occurred at the articulation level due to
a malfunction of the motor commands to the muscles, not at the phonological
encoding level. Only errors that represented true malapropisms were used in this
study; their total was 200. These were transcribed by the first author in IPA symbols
and grouped according to their parts of speech and number of syllables. Blind to the
original transcriptions, the second researcher verified a sample of 50 examples for
reliability. Transcriptions were compared, and agreement of 100% was reached. It is
worth mentioning that the distinction between semantically related and
phonologically related errors is not always a clear-cut one.

Results and Discussion

First, we present the malapropisms in terms of grammatical characteristics and
then we analyze them according to their phonological properties.

15



Mohammed Nour Abu Guba, Bassil Mashagba, Anas Huneety, Khalid Alshdifat

Grammatical Characteristics

Each error and its corresponding target word belonged to the same grammatical
category, and all of them belonged to content words. No errors involved the
substitution of a content word for a function word or vice versa. This is similar to
errors in other languages (e.g., Fromkin, 2002; Harley, 2006; Wells-Jensen, 2007).
This shows that in Arabic, like in other languages, the syntactic structure is generated
in the mind before phonological encoding.

68% of the errors related to nouns, 20% to verbs, and 12% to adjectives. The
percentage of verbs here is unlike that in Indo-European languages where errors in
verbs account for less than 10% (Fromkin, 1973; 2002; Hotopf, 1980; Harley, 2006).
Our findings in this concern seem to be similar to Wan and Allassonniére-Tang’s
(2021) findings where a third of errors belonged to verbs. This can be attributed to
the importance of verbs in Arabic. It is well known that Arabic is a verb-subject-
object and a subject-verb-object language with the former being more common than
the latter; besides, all words in Arabic are derived from verbal roots (Holes, 2004).
Note that no violations of grammatical inflections such as number, gender or
definiteness were attested in the corpus. This finding means that grammatical
information is encoded earlier at the syntactic level and gender seems to be encoded
in the lemma (Kormos, 2006).

Phonological Properties

Malapropisms involved monosyllabic and especially polysyllabic words, with
98% of the malapropisms targeting polysyllabic words. This may be attributed to
processing load where polysyllabic words require more processing and therefore are
more vulnerable to errors. Moreover, the percentages of polysyllabic words might be
related to the frequency of these words in Arabic, which still needs to be established.
Interestingly, 98% of the errors respected the number of syllables in that both the
error and the target had the same number of syllables. Table 1 shows the distribution
of malapropisms according to the number of syllables.

Table 1
Distribution of malapropisms according to number of syllables

Percentage Examples
Monosyllabic 2% band ‘rim’ > xadd ‘cheeck’, hoon ‘here’ >
Coon ‘aid’, xeer ‘bounty’ > keer ‘care’
Disyllabic 48% naadat ‘she called’ > maatat ‘she died’,

swaaga ‘driving’ > xyaat‘a ‘tailoring’, ?anfaaq
‘tunnels’ > ?Paaxaaq ‘nonsense word’, kaasteen
‘two cups’ > hus‘teen ‘two shares’

Trisyllabic 36% ?alhis‘aan ‘the horse’> ?af0imaar ‘the fruits’
Xubaraa? ‘experts’> fuqaraa? ‘poor people’,
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jugaddim ‘he presents’ > juSaddib ‘he tortures’
Quadrisyllabic  14% ‘Palmahallaat ‘the stores’ > Palmat‘aaraat ‘the
and above airports’, Parraziina ‘the sober’> ?arradiila ‘the
vice’, Pannaaziha ’the displaced’ > Palmaazifa
‘the tearing’, ?attafaawun ‘cooperation’
?atta?aamur ‘conspiring’

The only four words where the number of syllables was not retained are given in
(1). (Where relevant, stress is indicated by the vertical stroke ', and syllable boundary
by a dot.)

(1) Words violating the number of syllables

Zas. 'saa.ri.ja ‘communicable’ > Pas.si.jaa. 'sij.ja ‘political’

7i. sal. mak ‘keeping you healthy’ > ?i. 'sam.mi.mak ‘poisoning you’
‘tuu.nis ‘Tunisia’ > bag. 'doo.nis ‘parsley’

Zal.?is.laa. 'mij.ja ‘the Islamic’ > Pal.?Pis.raa.?ii. 'lij.ja ‘the Israeli’

In the four words, a new syllable was added, rather than deleted. Besides, the
primary stress (except for one) and the rime (the vowel and the coda) were intact,
which increases the similarity between the error and the target word. Note that the
last example could have been triggered by the broader context due to the famous
Israeli-Arab conflict, although the error was not present in the immediate context.

Regarding stress, in 99% of the errors, the place and weight of the stressed
syllable were intact. Some examples are given in (2) below. Only two malapropisms
had stress on a different syllable, namely 7aa.wi ‘proper noun’ > fiaj. ‘waan ‘animal’,
and Zas. 'saa.rija ‘communicable’ > Pas.si.jaa. sij.ja ‘political’, where the addition
of the new syllable shifted the stress rightward. This is in harmony with the fact that
right-orientedness of stress in Arabic phonology is well-established (Abu Guba,
2018; 2021).

(2) Faithful mapping of stress
ta$ 'liim  ‘teaching’ > tan {iim ‘softening’
tus‘rux ‘cry’ > 'tugs‘uf ‘bombard’
ju'qaddim ‘present’ > ju'$addib ‘punish’
mus* 'taws‘af ‘clinic’ > mus tawda§ ‘store’
Palma’dalla ‘infliction’> Palba zella ‘peas’
Patta Saawun ‘cooperation’ > Patta Paamur ‘conspiring’

The rhythmic pattern of the errors was similar to the target in 96% of the cases.
The rhythmic pattern of the word refers to the alternation of weak and strong
syllables within a word (Aitchison, 1994). Some examples are given in (3).

(3) Rhythmic pattern mapping
a) hoon ‘here’ > Soon ‘aid’
b) nii'saan ‘April’ > rii'haan ‘basil’
C) ‘naadat ‘she called’ > 'maatat ‘she died’
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d) ma xaawfak ‘your fears’ > ma 'waagfak ‘your attitudes’
e) max 'bazna ‘our bakery’ > max farna ‘our police station’
f) Pil{ir'saan ‘the grooms’ > Pis‘s‘ii 's‘aan ‘the chicks’

9) “algaa’nuun ‘the law’ > Palma$ luum ‘the known thing’

In all these examples, the target and the error have the same rhythmic pattern. In
the first example, it is a heavy (bimoraic) syllable in both the error and the target. In
example (3b), both words have two heavy syllables and in (3c), a heavy syllable is
followed by a light syllable (the last consonant does not contribute weight in Arabic
(Abu Guba, 2018). In (3d), the pattern is a light syllable +extra-heavy syllable +light
syllable in both words. Likewise, in (3e), two heavy syllables are followed by a light
syllable and finally in (3f-g), a heavy syllable is followed by two heavy syllables.
Note that the second syllable in the target word in (3f) has a short vowel and a coda
(Yir = a bimoraic syllable), and in the error the second syllable has a long vowel (s‘ii),
which is metrically equivalent to a short vowel and a coda. The opposite occurs in the
last example where /qaa/ is metrically equal to /ma¢/.

Four of the errors that violated rhythmic pattern underwent syllable addition, as
In Pas'saarija > Passijaa’sijja, 7i'salmak > 2i'sammimak, 'tuunis > bag doonis, and

the same number of syllables, namely #ajis'tardszi ‘will have the courage’ >
hajis'tadridz ‘will pull someone’s leg’, bit's‘alli ‘she is praying’ > bit's‘awwir ‘she is
taking a photo, ?al'kaarifa ‘the disaster’ > Pal'kamira ‘the camera’ and 'fhaawi
‘proper noun’ > fgj 'waan ‘animal’. No syllable deletion was attested. Note that it
can be argued that the metrical pattern in fhagjistardzilhajistadrids —and
bits‘allilbits‘awwir is the same as final consonants in Arabic are extrametrical, i.e.,
they are weightless.

The high percentages of the faithful mapping of stressed syllables, number of
syllables, and rhythmic pattern lend support to the supremacy of these phonological
aspects in language processing (Aitchison, 1994). Although the stress and syllable
have been neglected in traditional Arabic phonology and the former is fully
predictable and non-phonemic, they were almost always mapped faithfully. This
suggests that these suprasegmental features play a major role in language processing
and mental representation in Arabic.

Turning to the segmental level, word-initial and final segments were preserved
most of the time, while middle segments were not. Errors and targets had the same
word-initial consonant in 65% of the cases, the same rime in 75% of the cases and
both the first consonant and rime in 39% of the cases. Both tend to be the same more
in longer words, which means a greater similarity is required to fool the speech
monitor. Some examples are Palmahallaat ‘the stores’ > Palmat‘aaraat ‘the airports’
and maxaawfak > mawaagfak.

Additionally, when the target and the error did not share the same initial and/or
final segments, the segments tended to be phonetically similar in many cases. This
agrees with Aitchison’s (1994) findings for English malapropisms. For example, in
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alhis‘aan ‘the horse’ > Paf0imaar ‘the fruits’, both /n/ and /r/ are alveolar sonorants,
and in Parra?iis ‘the president’ > Parraxiis’ ‘the cheap one’, /s%/ is the emphatic
counterpart of /s/; all other features are the same. Likewise, in naadat > maatat, the
initial segments are nasals.

Note that when the words differed on the rime, the other factors (number of
syllables, other consonants and vowels in the word) tended to be the same, e.q., fibak
‘fence’ > fibil ‘cub’, and Pazzawaal ‘noon time’ > Pazzawaadz ‘marriage’. This
increases the phonological affinity between the target and the error; hence the
malapropism occurs.

These findings at the segmental level support the bathtub effect, which refers to the
tendency among people to remember the beginnings of words more than the ends which
are remembered more than the middles (Aitchison, 1994, p. 134). However, in our
corpus, the rime was found to be slightly more important than the beginning, a finding
that is not in line with results obtained from other languages (e.g., Fromkin, 1973; 2002;
Fay & Cuttler, 1977; Aitchison, 1994). More importantly, the finding that the rime was
very crucial does not agree with Berg and Abd-El-Jawad’s (1996) claim that Arabic has
a flat structure. In addition to the fact that stress assignment is governed by the rime
weight, this finding seems to refute the earlier claim that Arabic has a flat structure.

The results pertaining to the segmental and suprasegmental aspects suggest that the
segmental structure of the word is less important than the suprasegmental one. Some
evidence for this comes from findings in first and second language phonology that show
that suprasegmentals are more important than segmental aspects in language processing
and production (Munro & Derwing, 1995; Celce-Murcia et al., 2010).

These results are similar to stress-timed languages where the number of
syllables, rhythmic pattern and primary stress were the most retained features in
malapropisms followed by word-initial and final consonants (Fay & Cutler, 1977;
Aitchison, 1994; Fromkin, 2002; Jaeger, 2005). Additionally, these results resemble
those in tone languages such as Mandarin where the word-initial consonants, the
same rime and/or the same tone in the first syllable played the major role in
determining similarity (Wan & Allassonniére-Tang, 2021). Taken together, the
results from the three types of language rhythms suggest that the organization of
words in the mind according to the formal similarity that is based on the syllabic and
metrical structure is a language universal. These parameters seem to play a great role
in the arrangement of the mental lexicon (cf. Fay & Cutler, 1977). It could be the case
that words are sublisted according to the number of syllables, rhythmic pattern, stress,
initial segments and rimes, and retrieval works in parallel to access these sublists,
besides other sublists, e.g., a list according to word class, as evidenced from findings
in the world literature (see Background Section). In addition, it seems that words are
stored according to their orthographic forms among literate people as reported in
earlier research (Jaeger, 2005).

Another piece of evidence for the great role of these suprasegmental features
comes from the ‘tip of the tongue’ phenomenon where speakers can recall the number
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of syllables in a word, its stress pattern and its first phoneme (Fromkin, 2002; Jaeger,
2006). That is, the lexical entry of a word could include these phonological aspects
and is not worked out during phonological processing (Jaeger, 2005). Our results also
receive evidence from Abd El-Jawad and Abu Salim’s (1987) word substitutions in
Arabic that were triggered by the context such as Pa{tiini siigaara ‘give me a
cigarette’ > gus's‘illi siigaara ‘cut me a cigarette’. Although the error was trigged by
context as the speaker was talking about hair cutting, the two words were
phonologically similar.

It remains to be answered why and how these errors occur. The above
substitutions are supposed to occur when the wrong phonological form is activated
and retrieved from the phonological lexicon. This may be attributed to the
phonological similarity that is so high that it escapes the monitor. After selecting the
appropriate lemma, the speaker starts searching for the word form corresponding to
the target lemma. Word forms that are similar phonologically are also activated. Mis-
selection happens when these erroneous forms receive higher levels of activation.
The fact that the errors share the same metrical structure (in terms of number of
syllables, rhythmic pattern, and stress position), and to a lesser degree their initial
consonants and rimes, suggest that words in the mind are stored and retrieved
according to these phonological properties at the phonological level.

Conclusion

Findings show that the syntactic category of substituted words are never
violated. This suggests that words in the mind are organized according to their part of
speech. In addition, results suggest the phonological properties of words, namely
primary stress, rhythmic pattern and number of syllables, and to a lesser degree,
word-initial consonants and rime, play a major role in their mental representation and
processing in Arabic. This is similar to earlier findings on other languages (cf.
Background Section). That is, the phonological organization of words in the mind
accords a great role to these phonological aspects regardless of stress phonemicity
and predictability in the language, and the look-up of words is partly phonological. It
seems this type of organization is a language universal, which receives further
evidence from the tip of the tongue phenomenon.
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Appendix

A partial list of errors (ordered according to number of syllables and alphabetically)
Target word Error Target word Error
1. band xadd 51. 'dzaa?iha ‘dzaamifa
2. hoon Coon 52. fa'laafil dza'laadsil
3. Xxeer keer 53. ha'dijja fi'dijja
4. 7?alf ?alb 54. maga'diir maka'tiib
5. 'baa?at ‘baafat 55. malju'neen daktu reen
6. 'bahd‘ar ‘bad‘hak 56. mah buule mah 'buube
7. 'dzami§ ‘mani§ 57. ma xaawfak ma waagfak
8. 'haawi hajwaan 58. max farna max bazna
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. hi'waar
10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47,
48.
49,
50.

‘hurra
kaas'teen
‘maadzid
mab ‘ruur
mab "huuh
‘'mad‘har
mah ' duuf
ma'liik
mi Oaal
mih taad3
‘mifi
'naadat
nii'saan
xa'biir
ra' Puuf
[ibak
‘'swaaga
"tamir
ta'Cliim
‘tihni
"tus‘rux
"tuunis
wal haan
‘'wahim
'xaadim
‘xut‘wa
?af’laad3
?al'xub6
“Pandar
?an’'faaq
Pa’siir
‘Gasal
‘Cawra
fa'zaa?
“Pag0ar
?1d* juuf
‘Cilka
‘Cizwa
bit's‘alli
Oaa'tijja
da'xalni

hi'maar
‘hilwa
hus‘'teen
‘maaxid
man's‘uur
maf tuuh
‘zamhar
max t'uuf
Ja'riik
xa'jaal
mif taag
‘nisi
‘maatat
rii‘haan
fa'giir
xa'ruuf
fibil
'Xjaat‘a
‘gamar
tan ¢iim
‘timf1
‘tugstuf
bag’'doonis
Cat®’ faan
‘zaSal
‘haamil
‘xut‘ba
Pam'laah
?al'xubz
‘baCtar
aa’'xaaq
t'a wiil
‘Cadas
‘hamra
fa'faa?
‘zaStar
?in d‘uuf
‘Cutfla
‘Cadzwa
bit's*awwir
saa'mijja
da'fa€ni

59. mus'tawda§
60. Ja'raa?i¢

61. skaa'looni
62. wa'githa
63. ‘had‘anit
64. mu naafasa
65. xuba'raa?
66. xu'raafi

67. jalbi'suun
68. ‘jirhamu
69. ju'qaddim
70. 'Caafija

71. 7Palhi's‘aan
72. 7?alqaa’nuun
73. 7Parra’?iis
74. Palwa’laa?
75. “azza'waal
76. €a'waanis
77. Sa'waazil
78. ?a'Slaamu
79. 7ikti'?aab
80. 7ilfi'rssan
81. 7istiq't‘aab
82. 7istir'xaa’?
83. 7?i'salmak
84. ?Pu'baama
85. Pa'xaana
86. hajis tardzi
87. jat'tahimu
88. 7al'kaarifa
89. 7?alma’oalla
90. “?almahal laat
91. ?an’'naaziha
92. 7Palqara'wijja
93. Parra'ziina
94. 7Palxa'baa?i6
95. 7al?intiqaa’lijja
96. ?al?islaa'mijja
97. “as'saarija
98. 7atta'waas‘ul
99. “atta'faawun
100. ?il'baraka

mus® tawsfaf
Ja'waari§
skoo 'laari
wa ragha
'fatahit
mu naasaba
fuga'raa?
Xa'raa?i
jal€a’buun
‘jirdzumu
ju'addib
'jaa?isa
?a001 maar
Palma¥’ luum
Parra’xiis®
Palba’laa?
?azza'waad3
Ca'waarid®
fa'laafil
?a¥’ faabu
?ibti'laa?
?is's'ii ' s*aan
Pistix 'daam
Pistif'taa?
?1'sammimak
Pu’'saama
ga'faana
hajis tadrids
jan'fadziru
Pal ' kamira
Palba’zella
Palmat‘aa’raat
Pal'maaziSa
?alqala’wijja
Parra’diila
?Palxa'baa?iz
?al?intigaa ' mijja
?al?israa?ii'lijja
assijaa’sijja
Patta’faas‘ul
Patta’ Paamur
?il bagara
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