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ABSTRACT

This study presents cross-sectional data on the cues learners use to identify subject/object grammatical functions in

Arabic as a second language. The roles of agreement, case, and plausibility were investigated, with predictions drawn from

three theoretical models: the first noun principle, the unmarked alignment hypothesis, and the shallow structure hypothesis.

Twenty-two learners from diverse first-language backgrounds participated in a sentence-picture matching task. Participants

were recruited via email and provided with study vocabulary sentences for clarification. The primary task involved viewing

200 sentences, presented aurally and in writing alongside two images. Participants selected the image that correctly depicted

the sentence’s action, with each noun phrase serving as a human referent. Sentences were modified to target specific cues

and presented randomly with correct responses to prevent order effects. Results revealed that beginning learners tended

to interpret noun-verb-noun sequences as SVO, even in the presence of disambiguating cues. As learners advanced in

proficiency, they became more sensitive to morphosyntactic information, correctly interpreting SVO and OVS structures.

The findings supported the predictions of processability theory—particularly the unmarked alignment hypothesis—and

the first noun principle, while contradicting the shallow structure hypothesis, as plausibility had no observable effect on

performance. These results offer insight into the developmental sequence of cue integration in Arabic as a second language

and contribute to ongoing debates in second language processing and syntactic development. Future research must expand

to diverse structures and L1 backgrounds and use online methods to investigate real-time processing.
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1. Introduction

1.1. Background

Understanding who is doing what to whom in a sentence

is a fundamental aspect of language comprehension, hinging

on the ability to assign grammatical functions. The drastic

variation in how languages order major sentence constituents

(e.g., subject, verb, object) and how grammatical functions

are marked (e.g., syntax, morphology, semantics, pragmatics)

makes it a challenging area for second language (L2) learners.

In response, several frameworks have been created to explain

the principles L2 learners rely on to identify major sentence

constituents. Some focus on the initial stages of acquisition,

some on inter-learner variation, and others on cross-linguistic

differences between the first language (L1) and L2.

If these principles are indeed universal, one would ex-

pect them to manifest in L2 Arabic. However, few studies

have applied them to Semitic languages. This study thus

extends the literature by testing the claims of three such

principles—the first noun principle [1], the shallow structure

hypothesis [2], and lexical mapping theory [3] —in L2 Ara-

bic, a language with relatively free word order and a rich

agreement and case-marking system. The goal is to look into

the cues (morphological, syntactic, or semantic-pragmatic)

that L2 learners rely on to identify grammatical functions

of canonical and non-canonical sentences at different pro-

ficiency levels. Arabic offers a unique testing ground, as

different cues can be manipulated to appear in isolation from

one another, allowing for independent analysis of their roles

in grammatical function identification.

1.2. Research Questions and Hypotheses

The research questions and corresponding hypotheses

are given below.

1. What cues do beginning L2 learners of Arabic rely

on to assign grammatical functions?

In accordance with the first noun principle, beginning L2

learners of Arabic will primarily interpret the first noun in a

noun-verb-noun sequence as the subject/agent of the sentence.

Similarly, the unmarked alignment hypothesis predicts that be-

ginning L2 learners will interpret noun-verb-noun as SVO, as

they lack the necessary processing procedure to use case mark-

ing and agreement in identifying grammatical functions. Thus,

they will show high accuracy rates with SVO sentences and low

accuracy rates for OVS. On the other hand, the shallow struc-

ture hypothesis predicts that learners will only rely on heuristic

word order and plausibility (e.g., non-syntactic cues). This en-

tails that beginning L2 learners ofArabic will interpret plausible

SVO and implausible OVS as SVO, while implausible SVO

and plausible OVS will be interpreted as OVS.

2. Does the use of such cues vary across proficiency

levels (beginner, intermediate, advanced)?

3. To what extent does plausibility contribute to gram-

matical function assignment in SVO and OVS structures

across proficiency levels?

As learners advance, the effect of the first noun prin-

ciple will be minimal, and accuracy in OVS will increase,

indicating that the first noun principle is not in effect any-

more. The unmarked alignment hypothesis assumes that as

L2 learners start to acquire the necessary processing pro-

cedures (namely, inter-phrasal, their ability to exchange in-

formation across phrases, entailing their awareness of case

marking and agreement), they will use case marking, agree-

ment, or both to identify grammatical functions. On the

other hand, despite proficiency level, the shallow structure

hypothesis predicts that L2 learners ofArabic will continue to

rely on heuristic word order and plausibility as non-syntactic

cues to identify grammatical functions, entailing a contin-

uing struggle with implausible SVO and implausible OVS

even at intermediate and advanced levels.

4. Do different cues interact with each other and influ-

ence grammatical function assignment? (e.g., Is case and

agreement more effective than either alone?)

Some sentences of this study were designed to show

individual cues in isolation to examine the effect of each cue

on learner interpretation. Therefore, L2 learners of Arabic

will be most accurate with sentences that showmore than one

cue (e.g., agreement vs. case and case vs. case, agreement,

and word order). To address these questions, word order,

case marking, agreement, and plausibility cues were manip-

ulated to determine their effect on L2 learners’ assignment

of grammatical functions.

2. Literature Review

VanPatten’s study was one of the earliest studies to note

an interlanguage pattern in which L2 learners misidentify
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OVS and OSV sequences as SVO [4]. Subsequent investi-

gation led to different plausible proposals to explain this

pattern. Other scholars such as Houston, LoCoco, and Van-

Patten found the same pattern and proposed the first noun

principle [1,5,6]. It is argued that, at early stages of language

acquisition, L2 learners interpret the first encountered noun

to be the subject/agent of the sentence. Support for this prin-

ciple came from native speakers of English learning Spanish

as an L2 [7–10]. Tight found similar results when investigating

ambitransitive verbs with animate subjects in SV and VS

order, despite a persistent tendency to interpret the postverbal

subject as an object [11].

The shallow structure hypothesis claims that L2 learners

at an initial stage of acquisition tend to be more sensitive to

semantic or pragmatic cues and less to morphosyntactic cues,

as the representations built are less detailed or “shallower”

than those of L1 learners [2,12]. Therefore, in languages such

as Korean, Arabic, and Spanish, where morphosyntactic in-

formation (e.g., case marking and agreement) is necessary to

accurately interpret scrambled sentences, beginning L2 learn-

ers rely on heuristic word order or plausibility.

Neither of the above principles offers claims about in-

terlanguage development beyond the stage where difficulty

is expected due to the proposed constraints. In contrast,

processability theory explicitly predicts a universal develop-

mental sequence for the productive side of grammar acquisi-

tion [13,14]. More recently, it has been extended to address the

receptive side of grammar acquisition as well [11,15–17]. Given

the limited number of studies extending processability theory

in this way, however, it is too early to claim its principles

as universal. The present study thus contributes to ongoing

efforts to empirically test such claims within the framework

of lexical mapping theory.

Processability theory utilizes lexical functional gram-

mar, which assumes three levels of grammar: argument struc-

ture, function structure, and constituent structure [18]. These

structures encode information required by the predicate. Ar-

gument structure encodes information about the number and

type of arguments required (e.g., agent and patient), function

structure encodes information about the grammatical func-

tion of constituents (e.g., subject, object), and constituent

structure encodes information about the surface syntactic

structure. Different types of sentences (e.g., active or pas-

sive declarative sentences and interrogative sentences) are

formed by different mappings of these three structures. The

basic assumption is that linear and nonlinear mapping come

at no cost for native speakers, but nonlinear mapping in-

creases processing loads for L2 learners [14].

Therefore, processability theory claims that L2 learners

will initially organize their syntax to be the least costly in terms

of processing, which does not require any rearrangement of lin-

guistic elements and no language-specific procedural skills [14].

This is explained in the unmarked alignment hypothesis:

In second language acquisition, learners will initially

organize syntax by mapping the most prominent semantic

role available onto the subject (i.e., the most prominent gram-

matical role). The structural expression of the subject, in turn,

will occupy the most prominent linear position in c-structure,

namely the initial position [14].

What happens after this stage can be viewed as a grad-

ual adjustment of the interlanguage to align with the linking

principles of the target language. Non-linearity starts by

fronting a non-argument into the initial position, leading to

a distinction between subject and initial position as well as

between subject and topic. The topic position is then eligible

to host core arguments (e.g., object), which means that linear

mapping as a constraint on the interlanguage is no longer in

effect. This process is outlined in the topic hypothesis:

In second language acquisition, learners will initially

not differentiate between SUBJ [subject] and TOP [topic].

The addition of an XP to a canonical string will trigger a

differentiation of TOP and SUBJ, which first extends to non-

arguments and successively to arguments, thus causing fur-

ther structural consequences [14].

While processability theory originally formulated two

separate hypotheses, integrated them into a unified proposal,

outlining a developmental sequence for the acquisition of

syntactic structures [14,19]. Since the two proposals do not

differ in their claims, this study refers only to the original

formulation for the sake of brevity.

3. Method

3.1. Target Structures

Modern Standard Arabic exhibits relatively free word

order, with SVO, VSO, VOS, OVS, and OSV all possible.

However, researchers disagree about which is the most un-

marked. Some posit SVO as the canonical word order [9,20],
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while others argue in favor of VSO [12,21–23]. Verbal morphol-

ogy and nominal case markers in noun-verb-noun sentences

indicate grammatical functions. Verbs must show full agree-

ment with their subject, except when the subject is plural

in VSO order. To avoid unneeded complexities, this study

investigated sentences with singular masculine and singular

feminine nouns in the subject and object positions.

3.2. Participants

Twenty-two L2 learners ofArabic were recruited to par-

ticipate in this cross-sectional study. All met the following

inclusion criteria: 1) onset of exposure to Arabic was at 18

years or older, 2) Arabic was their L2, and 3) they had been

enrolled in Arabic classes for at least six months. At the time

of participation, learners were either enrolled in a four-level

preparatory program in the Arabic Language Institute at the

Islamic University inMedina, SaudiArabia, or taking regular

classes at the same university. L1 and their proficiency level

varied to address the research questions. Learners enrolled in

Levels 1 and 2 were classified as beginners, those in Levels

3 and 4 as intermediate, and those in a university-level pro-

gram as advanced. Table 1 presents participant background

information.

Table 1. Participant level and L1.

Participant ID Level L1

P001 Intermediate Soninke

P002 Beginner Swahili

P003 Beginner Hausa

P004 Beginner Afrikaans

P005 Advanced Swahili, English

P006 Beginner Hausa

P007 Beginner Bambara

P008 Intermediate Portuguese

P009 Beginner Swahili

P010 Beginner Bangala

P011 Advanced Indonesian

P012 Beginner Yoruba

P013 Beginner Pashto

P014 Intermediate French

P015 Advanced French

P016 Advanced Portuguese

P017 Intermediate Somali

P018 Advanced English

P019 Advanced Indonesian

P020 Intermediate French

P021 Advanced French

P022 Advanced English

3.3. Data Collection

Participants were recruited through an email sent by

their teachers with the inclusion criteria and the researcher’s

contact information. Individuals who contacted the re-

searcher and met the inclusion criteria made an appointment

through the Calendly application to meet with the researcher

in an office. During the meeting, the researcher explained

the study, after which participants signed an informed con-

sent form. Then, they filled out a questionnaire, giving their

name, age, first language, onset of exposure to Arabic, and

level in the Arabic Language Institute. Participants were

given a list of sentences containing the words used in the

study and had the opportunity to ask questions about any

vocabulary they were unfamiliar with.

The main task involved picture matching. Two hun-

dred sentences were presented one at a time on a monitor.

Each sentence was simultaneously presented in written form

and as an audio recording, accompanied by two pictures.

One picture showed the subject of the presented sentence

performing the action, while the other picture presented

the object performing the action. All noun phrases used in

the construction of the sentences represented human ref-

erents. The task was to identify the picture that matched
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the presented sentence. The sentences were manipulated to

target the cues in Table 2. To minimize order effects and

predictability, the sentences and their correct answers were

presented in random order.

Table 2. Task structure.

Structure Cue Plausibility Number of Sentences

SVO Agreement + 15

SVO Agreement − 15

SVO Case + 15

SVO Case − 15

SVO Case and agreement + 15

OVS Agreement + 15

OVS Agreement − 15

OVS Case + 15

OVS Case − 15

OVS Case and agreement + 15

Fillers 50

Total 200

3.4. Data Analysis

Each response was coded as either correct (1) or incor-

rect (0), and the resulting data were entered into an Excel

spreadsheet. This binary coding enabled the calculation of

accuracy rates for each participant across each experimen-

tal condition and word order (SVO and OVS). Using the

structured dataset, descriptive and inferential statistics were

conducted in SPSS to examine how accuracy varied as a

function of cue, word order, and proficiency level.

The analysis began with descriptive statistics to sum-

marize accuracy across all conditions. Mean accuracy scores

and standard deviations were calculated for each proficiency

group (beginner, intermediate, advanced) and each combina-

tion of cue (agreement, case, case + agreement) and word

order (SVO, OVS).

To test whether accuracy varied by sentence structure

and learner group, a repeated-measures ANOVA was con-

ducted with word order (SVO vs. OVS) as a within-subjects

factor and proficiency level as a between-subjects factor. To

examine the combined effects of cue and word order, and

their interaction with proficiency, another repeated-measures

ANOVAwas conducted with six within-subjects conditions

(three cue types × two word orders) and proficiency level as

a between-subjects factor. The dependent variable in both

models was the proportion of correct responses on the picture

matching task. Where significant main effects or interactions

were found, Bonferroni-adjusted pairwise comparisons of

estimated marginal means were used to identify differences

across cues and proficiency levels. Finally, to assess the

contribution of semantic plausibility, paired-samples t-tests

were run separately for each proficiency group and word

order to determine whether accuracy differed significantly

between plausible and implausible sentences.

4. Results

With 22 participants each completing 150 experimen-

tal and 50 filler trials, there were 4400 matching trials. The

mean number of correct responses to the target (non-filler)

trials, broken down by proficiency level and word order, is

reported in Table 3.

Accuracy varied substantially as a function of word

order and proficiency level. Accuracy was higher for SVO

sentences, with a mean of 0.97 for advanced learners, 0.95 for

beginners, and 0.89 for intermediate learners. In contrast, dif-

ficulty with OVS structures differed markedly across groups.

Beginners performed near floor level, with a mean accuracy

of just 0.07, while intermediate learners achieved 0.30, and

advanced learners reached 0.85, closer to the levels achieved

for SVO sentences. This suggested a developmental trend in

the ability to interpret non-canonical word order, with higher

proficiency associated with greater accuracy and increased

reliance on morphosyntactic cues beyond surface word order.

A repeated-measures ANOVA with word order as a

within-subjects factor and proficiency level as a between-

subjects factor revealed a significant main effect of profi-

ciency level, F(2, 19) = 140.804, p < 0.001, η² = 0.937,
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indicating that accuracy varied significantly across profi-

ciency levels. There was also a significant main effect from

word order, F(1, 21) = 781.562, p < 0.001, η² = 0.976, indi-

cating that sentence structure influenced performance. The

interaction between word order and proficiency level was

significant, F(2, 19) = 188.737, p < 0.001, η² = 0.952, sug-

gesting the impact of word order on accuracy differed across

learner levels. These results are presented in Table 4.

Table 3. Accuracy by proficiency level and word order (M ± SD).

Proficiency Level SVO OVS

Beginner 0.95 ± 0.02 0.07 ± 0.04

Intermediate 0.89 ± 0.06 0.30 ± 0.06

Advanced 0.97 ± 0.03 0.85 ± 0.12

Table 4. Repeated-measures ANOVA results for accuracy by proficiency level and word order.

Effect df₁, df₂ F p η2 Effect Type

Proficiency 2, 19 140.804 < 0.001 0.937 Between Subjects

Word order 1, 21 781.562 < 0.001 0.976 Within Subjects

Word order × proficiency 2, 19 188.737 < 0.001 0.952 Mixed

The researcher examined the effects of different cues

(agreement, case, agreement + case, word order) on accu-

racy in interpreting grammatical functions and whether these

effects varied across proficiency levels. The within-subjects

factor was cue type per word order, which consisted of six

conditions. The between-subjects factor was proficiency,

with three levels: beginner, intermediate, and advanced. Ta-

ble 5 presents learners’ accuracy (M ± SD) across cue types

and word orders by proficiency level.

Accuracy was consistently high in SVO structures, re-

gardless of cue. Beginners performed at or above 0.93 in all

SVO conditions, and advanced learners were near ceiling

(e.g., 0.98 ± 0.03 for agreement + case). Intermediate learn-

ers showed slightly lower performance in the agreement-only

condition (0.84 ± 0.14) compared to case (0.93 ± 0.03), but

the difference was minimal. In OVS structures, however,

performance differed markedly by proficiency. Beginners

showed extremely low accuracy across all cues (e.g., 0.10

± 0.03 for agreement, 0.02 ± 0.05 for agreement + case),

indicating difficulty in interpreting non-canonical word or-

der even when cues were available. Intermediate learners

improved modestly (e.g., 0.37 ± 0.09 in agreement + case),

suggesting they were developing sensitivity to converging

cues. Advanced learners performed significantly better in

all OVS conditions, reaching 0.87 ± 0.12 when both cues

were available, compared to 0.86 ± 0.14 for agreement and

0.83 ± 0.14 for case alone. Overall, while the type of cue

had little impact on SVO sentence processing, it played a

more prominent role in OVS sentences, where cue integra-

tion (agreement + case) was associated with the highest

accuracy, especially among advanced learners.

To investigate which cue learners relied on most

when interpreting non-canonical OVS sentences, a repeated-

measures ANOVAwas conducted with cue (agreement, case,

agreement + case) as a within-subjects factor. The analysis

revealed no significant main effect of cue type, F(2, 38) =

2.400, p = 0.104, partial η² = 0.112. Pairwise comparisons

further confirmed that none of the cues differed significantly

from each other (all p > 0.14), with overlapping confidence

intervals across all comparisons. Although mean accuracy

appeared slightly higher for sentences cued by agreement

and case (M = 0.429) and agreement alone (M = 0.425)

compared to case alone (M = 0.384), these differences were

not significant. Overall, learners relied on all cues to a simi-

lar degree when processing OVS sentences, with no single

cue providing a consistent advantage.

Given that no clear preference emerged for a particular

morphosyntactic cue, the analysis turned to the role of plau-

sibility as a potential factor guiding learners’ interpretation

of grammatical functions in SVO and OVS sentences. Table

6 displays participants’ accuracy scores (M ± SD) across

plausible and implausible conditions in SVO and OVS word

orders, broken down by proficiency level.

In SVO sentences, accuracy was uniformly high across

all groups, with beginners performing at 0.934 ± 0.040 for

plausible sentences and 0.963 ± 0.020 for implausible sen-
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tences. Intermediate learners scored 0.926 ± 0.041 for plau-

sible sentences and 0.842 ± 0.110 for implausible sentences,

showing a slight decrease in accuracy with implausibility.

Advanced learners maintained high accuracy across both

SVO conditions, with 0.975 ± 0.029 for plausible and 0.967

± 0.037 for implausible sentences.

Table 5. Accuracy by cue, word order, and proficiency level (M ± SD).

Word Order Cue Beginner Intermediate Advanced

SVO

Agreement 0.95 ± 0.04 0.84 ± 0.14 0.98 ± 0.04

Case 0.95 ± 0.03 0.93 ± 0.03 0.96 ± 0.04

Agreement and case 0.93 ± 0.06 0.92 ± 0.03 0.98 ± 0.03

OVS

Agreement 0.10 ± 0.03 0.31 ± 0.10 0.86 ± 0.14

Case 0.06 ± 0.07 0.27 ± 0.08 0.83 ± 0.14

Agreement and case 0.02 ± 0.05 0.37 ± 0.09 0.87 ± 0.12

Table 6. Accuracy by plausibility, word order, and proficiency level (M ± SD).

Word Order Plausibility Beginner Intermediate Advanced

SVO
+ 0.934 ± 0.040 0.926 ± 0.041 0.975 ± 0.029

− 0.963 ± 0.020 0.842 ± 0.110 0.967 ± 0.037

OVS
+ 0.078 ± 0.047 0.242 ± 0.088 0.848 ± 0.143

− 0.085 ± 0.041 0.333 ± 0.072 0.841 ± 0.128

In contrast, OVS sentences revealed large proficiency-

related differences. Beginners struggled in both plausible

(0.078 ± 0.047) and implausible (0.085 ± 0.041) OVS sen-

tences. Intermediate learners showed moderate accuracy,

with 0.242 ± 0.088 for plausible and 0.333 ± 0.072 for im-

plausible sentences. Advanced learners demonstrated sub-

stantial accuracy, achieving 0.848 ± 0.143 for plausible and

0.841 ± 0.128 for implausible OVS sentences, indicating

robust interpretation regardless of plausibility.

To examine whether plausibility contributed to sen-

tence interpretation, accuracy between plausible and implau-

sible sentences within each structure was compared. Paired-

samples t-tests revealed no significant difference in the ac-

curacy of SVO sentences between plausible and implausi-

ble items for beginners (mean difference = −0.029, p =

0.104), intermediate learners (mean difference = 0.084, p =

0.140), or advanced learners (mean difference = 0.008, p =

0.512), indicating that plausibility had no consistent effect.

In OVS sentences, plausibility similarly did not yield signifi-

cant differences for beginners (mean difference=−0.007, p

= 0.512) or advanced learners (mean difference= 0.007, p=

0.777). However, plausibility significantly reduced accuracy

among intermediate learners (mean difference = −0.092,

p = 0.035), suggesting a potential interfering (rather than

facilitative) effect.

5. Discussion

This study investigated cues that L2 Arabic learners

used to identify grammatical functions in canonical SVO and

non-canonical OVS word orders across proficiency levels.

The cues investigated were syntactic and semantic, namely

agreement, case, and plausibility. The findings revealed clear

effects of proficiency level and word order on interpretation

accuracy, with advanced learners demonstrating greater sen-

sitivity to non-canonical structures.

This finding is consistent with the studies conducted by

Alkodimi et al., Alsubhi, and Kim [24–26], who demonstrated

that early-stage learners exhibit an avoidance processing

strategy that maps the first noun onto an agentive role, irre-

spective of other available morphological or semantic cues.

Additionally, accuracy patterns suggested that certain

cues supported more successful interpretations than oth-

ers, while performance with OVS constructions was largely

proficiency-dependent. These results align with Pienemann,

Kampschulte et al., and Luchkina et al. [3,27,28], who found

that canonical word orders are generally processed more

efficiently, as they reflect learners’ expectations about ba-

sic sentence structure. The fact that only advanced learners

reached target-like accuracy with OVS constructions sup-

ports research highlighting the role of increased proficiency
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in developing sensitivity to morphosyntactic cues beyond

surface-level word order; this idea was validated by Zrari [29].

Beginners’ low accuracy across non-canonical structures

suggests a reliance on default processing strategies and lim-

ited access to morphosyntactic information; this finding is

consistent with Hao et al. [30].

Furthermore, the significant interaction between profi-

ciency and word order emphasizes the dynamic relationship

between structural complexity and learner development [31].

This finding goes in the same vein as Birdsong’s findings

that L2 processing is modulated by both linguistic input

and proficiency level, with learners gradually shifting from

lexical-semantic reliance towards more syntactic parsing

strategies as their proficiency increases.

With regard to morphosyntactic cues (case and agree-

ment), intermediate and advanced learners showed higher

accuracy when agreement and case were both used in OVS

sentences than when only case or agreement appeared in

isolation in such sentences [32,33]. With regard to plausibility,

accuracy was slightly higher for plausible SVO sentences

among advanced and intermediate learners, while for plausi-

ble OVS sentences, only advanced learners showed a slight

increase in mean accuracy. However, this effect was not

significant. Below, the discussion turns to the hypotheses

derived from various theoretical models, evaluating their

validity in this context.

The first research question focused on the nature of the

cues beginner L2 learners rely on to identify grammatical

functions. In this respect, the three models had competing

predictions. The first noun principle and unmarked align-

ment hypothesis would expect beginning learners to rely

heavily on interpreting noun-verb-noun sentences as SVO

despite the availability of different morphosyntactic and se-

mantic cues. In contrast, the shallow structure hypothesis

would expect reliance on heuristic word order and plausi-

bility (non-syntactic cues). This finding was supported by

Aoun et al. [21] and Henry et al. [34], who found that L2 learn-

ers are more successful in predicting thematic roles when

both case and semantic cues are present, but less so when

syntactic cues are isolated; Lee andWitzel demonstrated that

plausibility significantly guides interpretation in ambiguous

structures for non-native speakers [35]; Wang et al. observed

that beginner learners lean more on semantic cues and less

on syntactic structure compared to intermediate learners [36].

Thus, if plausibility guided interpretations, beginners should

interpret plausible SVO and implausible OVS as SVO, while

implausible SVO and plausible OVS should be interpreted

as OVS.

The data supported the predictions of the first noun

principle and the unmarked alignment hypothesis entailed

by processability theory. Beginners consistently interpreted

noun-verb-noun sentences as SVO, even when OVS sen-

tences were marked with different morphosyntactic and se-

mantic cues [37]. This finding contradicted the predictions of

the shallow structure hypothesis, as beginning learners inter-

preted all sentence types as SVO, including plausible OVS

and implausible SVO constructions. This pattern aligned

with studies showing that beginners often default to canoni-

cal word order interpretations, even in the presence of dis-

ambiguating cues, and early learners prioritize word order

over morphological or semantic information during sentence

processing [1,4,6,7,9,38].

The second research question considered whether the

use of such cues varied across proficiency levels, which

could help identify developmental patterns in how learners

interpreted canonical and non-canonical structures. It was

anticipated that as learners advanced, the influence of the

first noun principle would diminish, and their ability to iden-

tify grammatical functions would increasingly rely on other

sources of information, such as agreement and case mark-

ers, as they acquired the necessary processing procedures

entailed by the unmarked alignment hypothesis [39]. The shal-

low structure hypothesis predicted a persistent reliance on

heuristic cues such as word order and plausibility, even as

learners advanced, implying that native-like performance

may not be fully attainable.

The results confirmed the predictions of the first noun

principle and unmarked alignment hypothesis, as learners

demonstrated a developmental shift from initially interpret-

ing noun-verb-noun sentences as SVO to relying on mor-

phosyntactic cues (agreement, case, and agreement and case).

This shift enabled them to identify grammatical functions in

both SVO and OVS sentences, as evident by the increase in

accuracy in OVS sentences across proficiency levels. The

analysis revealed a significant effect from proficiency level

and word order, as well as a significant interaction between

the two variables.

The shallow structure hypothesis claimed that L2 learn-
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ers would continue to rely on heuristic word order and plau-

sibility. However, this was contradicted by the data, as al-

most all advanced learners correctly identified grammati-

cal functions in both plausible OVS and implausible OVS

sentences. This finding led to the third research question

regarding whether plausibility played a role in grammatical

function identification. If plausibility were a guiding fac-

tor, one would expect L2 learners to show higher accuracy

in plausible sentences than in implausible sentences. The

strong performance of advanced learners on both plausible

and implausible OVS sentences demonstrates their ability

to utilize syntactic cues over heuristic strategies, directly

contradicting the shallow structure hypothesis.

Furthermore, the absence of a significant accuracy ad-

vantage for plausible sentences across all proficiency levels

indicates that semantic plausibility was not a primary or

reliable strategy for grammatical function identification in

this learner group. In some instances, mean accuracy scores

were actually higher for implausible structures, for exam-

ple, SVO sentences among beginners and OVS sentences

among both beginner and intermediate learners. Moreover,

in cases where accuracy was higher for plausible sentences,

the differences were not significant.

The fourth research question explored whether different

cues would interact with one another in ways that influenced

grammatical function assignment in L2Arabic. This question

was relevant for understanding how L2 learners processed

multiple sources of information simultaneously and whether

cue convergence could facilitate more accurate interpreta-

tions. It was hypothesized that accuracy would be highest

when sentences contained both agreement and case markers,

compared to when only one cue was present. Regardless of

the cue used in the sentence, differences in mean accuracy

were not significant and therefore did not support the study’s

predictions. This suggested that learners relied on all cues

equally, without showing a clear preference for one over the

others. It was apparent that learners did not benefit from the

facilitative effect of cue redundancy because there was no

discernible difference in accuracy between sentences with a

single cue and those with convergent cues.

Of the three theoretical models tested in this study, the

unmarked alignment hypothesis was the most successful in

accounting for early learner patterns and the progression ob-

served across proficiency levels. While the first noun princi-

ple accurately captured learners’ initial reliance on canonical

word order, it offered little specification about subsequent

stages of development. The predictions of the shallow struc-

ture hypothesis, on the other hand, were not supported by the

performance of any learner group, as even advanced learn-

ers successfully interpreted non-canonical sentences using

morphosyntactic cues.

In contrast, the unmarked alignment hypothesis offers

more detailed predictions regarding the early stages of L2

development. It posits that learners initially rely on default

mapping strategies and remain constrained by this reliance

until Stage 4 of the processing hierarchy is reached, namely

the inter-phrasal processing procedure. At this stage, in-

formation exchange between phrases becomes operable, al-

lowing for the emergence of verbal agreement features and

the functional use of nominal case marking, as seen in Ger-

man [23,40,41], Russian [22,42], Serbian [19], and Hindi [43]. This

model does not assume a fixed order of emergence for agree-

ment and case, a position supported by the present study’s

findings; learners showed successful use of both cues without

exhibiting a consistent preference for one over the other.

6. Study Implication

The findings of the study offer substantial pedagogi-

cal implications for teaching Arabic as a second language

(L2), specifically concerning grammar, word order, and case

marking. The research indicates a developmental trajectory

where novice learners rely on canonical SVO word order,

while advanced learners effectively incorporate morphosyn-

tactic cues. Consequently, teaching methodologies should

be customized to individual student proficiency.

For novice students, instruction should focus on reinforc-

ing SVO processing and developing automaticity with fre-

quent patterns through comprehensible input and production

practice. Introducing complex structures like OVS or case

endings prematurely is inadvisable due to novice learners’

limited processing capacity to utilize them. Overburdening

beginners with unabsorbable information is unproductive

and potentially discouraging.

To facilitate the transition to intermediate Arabic learners

from word order dependency to morphological sensitivity,

educators should explicitly teach case and agreement mark-

ers in isolation, presenting the ʾIʿrāb (desinential inflection)

192



Forum for Linguistic Studies | Volume 07 | Issue 12 | December 2025

as an instrument for ambiguity rather than strict rules. Ac-

tivities should isolate single cues, employing methods. For

advanced learners, the focus should shift to integrating mul-

tiple cues and achieving automaticity in parsing complex

sentences through authentic texts with altered word order

and metalinguistic discussions on cue convergence.

7. Future Studies

Future research should utilize online processing meth-

ods, such as eye-tracking and self-paced reading, to examine

real-time interactions in cue integration and processing ease,

rather than relying solely on offline accuracy judgments.

The research scope should be broadened to include a di-

verse array of Arabic linguistic structures, including relative

clauses, VSO sentences, and passivized forms, to achieve

a thorough understanding of L2 Arabic syntactic develop-

ment. Comparative studies involving learners with varied

L1 backgrounds, specifically those with and without case-

marking systems, are essential for confirming the Unmarked

Alignment Hypothesis and identifying L1 transfer influences.

Finally, pedagogical implications require empirical valida-

tion through longitudinal or training studies that implement

and test teaching interventions targeting morphological cues

and non-canonical word orders to evaluate their effect on

parsing strategies.

8. Conclusions

This study examined how L2 learners of Arabic as-

signed subject and object grammatical functions, focusing

on the roles of the type of cue, word order, and proficiency

level. Drawing on predictions from three major theoreti-

cal models (the first noun principle, shallow structure hy-

pothesis, and unmarked alignment hypothesis), the study

investigated whether learners relied more heavily on certain

linguistic cues, how this reliance changed with proficiency,

and whether multiple cues interacted during sentence inter-

pretation. Beginners interpreted noun-verb-noun sentences

as SVO, even when disambiguating cues were present. As

learners advanced, they developed processing procedures

that enabled them to use additional sources of information

(e.g., morphosyntactic cues) for assigning grammatical func-

tions. Once these procedures were in place, learners no

longer showed a clear preference for one cue over another.

These results supported the plausibility of processability the-

ory, as the unmarked alignment hypothesis accounted for

both the initial and developmental stages of grammatical

function assignment in L2 Arabic. To confirm and elaborate

on these findings, a longitudinal study tracking learners over

time would be ideal, as it would allow for a more direct ob-

servation of developmental changes in cue integration and

grammatical function assignment.
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