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Abstract
This study assessed the effect of adjectives and noun premodifiers on L2 noun 
phrase comprehension and error types among English Language Learners. We also 
examined the correlation between L2 noun phrase comprehension and L2 reading 
comprehension, as well as the contribution of L2 noun phrase comprehension to L2 
reading comprehension. One hundred and one Hebrew-speaking 11th graders were 
tested on the English noun phrase comprehension task, indexing cross-language 
effects (from L1 to L2). The task included sentences in four conditions, each rep-
resenting a different noun phrase structure at the syntactic subject position: NN, 
NNN, AdjNN, and AdjNNN. Participants also completed L1 reading comprehen-
sion and L2 vocabulary tests that were controlled for in the correlation and regres-
sion analyses. Overall, the results indicate that sentences with noun premodifiers 
and no adjective premodifiers were more challenging and more susceptible to L1 
interference. Partial correlation analyses showed that participants’ performance on 
all four conditions of the noun phrase comprehension test was significantly and 
positively correlated with their L2 reading comprehension. Multiple regression 
analyses revealed that higher accuracy and low error rates in the NN and AdjNNN 
conditions made a unique contribution to L2 reading comprehension, when we con-
trolled for L1 reading comprehension and L2 vocabulary. This study confirmed the 
significant effects L1 has on L2 syntactic knowledge, which relates significantly 
and contributes to L2 reading comprehension abilities among adolescent students.
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Introduction

Cross-language transfer

Native speakers develop a deep understanding of language structure through expo-
sure. This understanding includes lexical knowledge, word categories, syntactic 
structures and grammatical rules, as well as an understanding of the relative frequen-
cies with which these different elements co-occur (MacDonald, 2013; MacDonald 
et al., 1994; Tabor & Tanenhaus, 1999). English language learners (ELLs) some-
times use such previously acquired knowledge about their first language (L1) to cope 
with the linguistic demands of the target language (L2, Bardovi-Harlig & Sprouse, 
2018; Patel et al., 2022; Verbeek et al., 2022). This phenomenon is known as Cross-
Language Transfer. While cross-language transfer has been found more commonly 
in beginning learners (e.g., Schwartz & Sprouse, 1996), even as learners develop 
their interlanguage, they may persist in occasionally employing linguistic patterns 
from their L1 (e.g., Choi & Ionin, 2021). These occurrences of cross-language trans-
fer effects that influence comprehension and production are propelled by a “gram-
mar competition” scenario, whereby the grammatical structures of another language 
become active simultaneously, resulting in a competition for activation between the 
grammatical structures of all the different languages spoken by the individual (e.g., 
Amaral & Roeper, 2014; Smith & Truscott, 2014).

The influence of a learner’s L1 on L2 comprehension can be positive, e.g., when 
knowledge of the first language leads to faster and easier mastery of the target lan-
guage due to high similarity, or negative, where differences between these languages 
occur, thus leading to more L2 errors (Baker, 2008; Borer, 1984; Chomsky, 1995; 
Slabakova, 2008, 2013). Positive or negative cross-language transfer can be mani-
fested in different linguistic domains such as accent, lexicon, grammar (MacWhin-
ney, 2005; Prior et al., 2017) or syntax (Booth et al., 2018). For example, when ELLs 
are required to process a syntactic structure in L2, they may rely on the L1 syntactic 
structure (König & Gast, 2008; Lipka et al., 2005; Ringbom, 2007). When the syntac-
tic structure of the first language is different or does not exist in the foreign language, 
syntactic errors in oral and written production may arise, as well as difficulties in L2 
reading comprehension (Hatzidaki et al., 2011; Lemhöfer et al., 2010; Robertson, 
2000; Świątek, 2018).

Various studies have examined cross-language transfer. However, findings have 
not been consistent due to variations in the linguistic aspect under investigation, the 
L1-L2 language combinations and the grammatical differences between these lan-
guages, and the type of task employed to study the effects (Ellis, 2005). The present 
study focuses on the effect of adjective and noun premodifiers, which are constructed 
differently in Hebrew and English, on L2 Noun Phrase (NP) comprehension and error 
types among Hebrew-speaking English Language Learners (ELLs), as well as the 
connection and contribution to L2 reading comprehension.
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L2 syntactic knowledge, syntax transfer, and reading comprehension

Syntactic knowledge involves incorporating individual words into structures and 
making predictions about the syntactic structure, word category, or specific word that 
is likely to come next (Altmann & Mirkovic, 2009; Jaeger & Snider, 2013; Kutas 
et al., 2011; Levy, 2008; MacDonald, 2013; Pickering & Garrod, 2013; Van Petten 
& Luka, 2012). In the context of bilingualism and L2, studies provide two main 
perspectives on how bilinguals process syntax: the Shared Syntax account and the 
separate syntax account (Hartsuiker & Pickering, 2008). These two approaches dif-
fer in their assumptions about whether L1 and L2 syntactic knowledge are integrated 
or separate. The Shared Syntax account proposes that bilinguals have a shared set of 
syntactic representations for both languages, and that the grammatical rules of one 
language can influence the other language (e.g., Bernolet et al., 2013; Hartsuiker 
et al., 2004). Conversely, the separate syntax account (e.g., de Bot, 1992; Ullman, 
2001) suggests that bilinguals maintain separate stores of syntactic information for 
each language and access them independently.

Various studies have shown that bilinguals can rely on previously acquired L1 
resources to support the development of L2 skills (Koda, 2007, 2008). This reli-
ance appears to be related to the level of similarity between grammatical construc-
tions (e.g., Hwang et al., 2017). Research examining the influence of L1 syntax on 
L2 sentence processing remains limited and inconclusive. Some evidence suggests 
that L1 syntax may affect L2 processing, particularly in tasks involving complex 
word order and online reading (Hopp, 2006, 2010; Jackson, 2008). According to 
constraint-based theories of language, during L2 sentence processing, individuals 
consider multiple syntactic analyses simultaneously and ultimately adopt the inter-
pretation with the strongest support (MacDonald et al., 1994; Trueswell et al., 1994).

Several studies have suggested that for similar constructions in both languages, 
bilinguals share syntactic representations (e.g., Bernoletet al., 2007; Bernolet et al., 
2013; Hartsuiker et al., 2004; Hartsuiker & Bernolet, 2017; Kantola & van Gompel, 
2011). A study by Tokowicz and Warren (2010) has shown that English-speaking 
beginning adult L2 learners of Spanish showed sensitivity to grammatical violations 
in the L2 only in structures that are similar to those of the L1, but not in L2-unique 
structures. Similarly, Hwang et al. (2017) found that Korean-English bilinguals may 
have native-like syntactic skills for similar constructions, but not necessarily for 
different constructions. Hwang et al. (2017) reported an increase in transfer errors, 
possibly because participants had difficulty suppressing a competing first language 
structure due to shared syntactic processes.

Certain studies propose that L2 readers do not consistently rely on L1 syntax dur-
ing L2 sentence comprehension, demonstrating similar or no preference for syntactic 
attachment regardless of differences between their L1 and L2 preferences (Felser 
et al., 2003; Papadopoulou & Clahsen, 2003). Nonetheless, some conflicting find-
ings suggest otherwise (Hopp, 2014; Witzel et al., 2012). Against this diverse back-
ground, it is not clear whether the finding extends to other syntactic constructions 
(e.g., NPs) and typologically different languages (e.g., Hebrew and English). Do 
Hebrew-speaking ELLs draw upon linguistic elements and structures from their first 
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language during NP comprehension? These conflicting findings suggest that more 
research is needed.

Syntactic knowledge is closely related to reading comprehension in both L1 and 
L2 (e.g., Cain, 2007; Guo & Roehrig, 2011; Hung, 2021; Sarbazi et al., 2021; Tong 
et al., 2014; Zhang, 2012), as a reader’s ability to anticipate the syntactic categories 
of the following words may impact the capacity and speed of deriving meaning from 
the sentence (Folk & Morris, 2003; Tunmer & Bowey, 1984) and the whole text 
(Kintsch, 1998). In studies that involved different languages, knowledge of syntactic 
structures in L2 has been found to be a strong predictor of reading comprehension in 
both children (Taşçı & Turan, 2021) and adults (Gottardo & Mueller, 2009; Shiotsu 
& Weir, 2007; Van Gelderen et al., 2003). However, the effect of L2 NP structures 
and their difference from L1 structures on L2 reading comprehension has yet to be 
investigated. The current study investigated whether Hebrew-English bilingual ado-
lescents rely on their L1 syntactic representations when coping with L2 NP structures 
at the subject position of the sentence in their L2, i.e., whether they rely on word 
order conventions in Hebrew while reading sentences in English, and whether this 
ability is related to and explains English reading comprehension.

Word order in L2

One critical aspect of syntactic knowledge is understanding how the words are 
arranged canonically in the sentence. This understanding helps the reader derive 
meaning from written or spoken input, decipher ambiguous words (Folk & Morris, 
2003), predict the next word, and anticipate its syntactic category (Tunmer & Bowey, 
1984). Studies have shown that second language learners can process L2 input word-
by-word by gradually interpreting the input and reacting to semantic information 
(Dussias & Cramer, 2008; Dussias & Piñar, 2010; Juffs & Harrington, 1996; Wil-
liams, 2006; Williams et al., 2001). However, they do not predict the next word to 
the same extent as native speakers, although they may be familiar with the L2 word 
order rules (Dussias et al., 2013; Grüter et al., 2012; Grüter & Rohde, 2013; Hopp, 
2013; Lew-Williams & Fernald, 2010; Martin et al., 2013). It has been found that 
in sentences that include the movement of words or the use of long-distance depen-
dencies, word order can be a bottleneck in the meaning making process (Clahsen & 
Felser, 2006).

Various studies have revealed that language learners present word order errors 
that are influenced by the L1 during sentence comprehension and production. For 
example, Spanish and Dutch ELLs encounter difficulty in creating indirect questions 
in English (L2), as they present word order errors that are influenced by their L1 
(Hatzidaki et al., 2018). Similar findings were also found among French children 
who reversed word order when composing sentences in English due to the influence 
of their L1 word order; in French, the adjective typically follows the noun, but com-
monly used adjectives can appear before the noun (Nicoladis, 2006).

The effect of word order has been observed in adult ELLs as well (Yuan, 2017). For 
instance, in a study that tested Chinese-speaking students, a longer reaction time was 
observed in English sentence comprehension, compared to native English-speaking 
students. The longer reaction time may be attributed to the fact that in Chinese, the 
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sentence begins with a word that represents the theme of the sentence rather than 
the subject (Yuan, 2017). This study indicates that despite adequate exposure and 
proficiency, performance on sentence comprehension tasks can be affected by the 
linguistic difference between the languages​.

NPs: Hebrew vs. English

NP is considered the largest expansion of the maximal projection of the noun (Oma-
chonu, 2016). Smaller than a clause or sentence, NPs play roles in both the internal 
structure of clauses, serving as subjects or objects, and in the syntactic connection 
between clauses through the use of relative clauses (Ravid & Berman, 2010). An NP 
may contain more than one noun, but only one noun in the NP can function as its head 
(Jackendoff, 1977). The distinction between the head and the additional elements 
of the NP is that the head noun is obligatory, while the other elements are optional 
(Attabor, 2019; Mathews, 2003). In complex NPs, which include a head noun that 
functions as the subject and the related descriptors, the position of the premodifiers, 
their number and their type, affect the language learner’s ability to process the sen-
tence (Priven, 2020; Trimble, 1985).

NPs possess well-defined syntactic boundaries and generally adhere to a fixed 
ordering of internal components, making them resistant to syntactic extraction (Ravid 
& Berman, 2010; Siloni, 1997). However, word order within the NP can vary across 
languages. While in some languages, the modifiers can precede the head noun (e.g., 
English, German, or Turkish), in other languages modifiers follow it (for example 
in Hebrew, Arabic, or Spanish). In Russian, for example, both options are possible 
(Dryer, 2007). The processing of NPs is considered a meaning construction process 
(Gagné & Spalding, 2011; Ji et al., 2011; Koester et al., 2007) which goes beyond 
mere word recognition and entails the activation and integration of semantic, syntac-
tic, and pragmatic information to form a coherent mental representation of the phrase. 
Such a process may be challenging for L2 learners who may have difficulty com-
prehending sentences in which the position of the head noun’s modifiers is different 
than in their L1. For example, Spanish-speaking ELLs have been found to have dif-
ficulty translating complex NPs appearing in medical research articles from English 
to Spanish (Pastor, 2008). Each additional premodifier in the English sentence altered 
the position of the subject compared to its position in Spanish, thereby increasing the 
level of difficulty in translating the sentence. This difficulty translates into syntactic 
transfer errors (Hwang et al., 2017) during comprehension of L2 sentences.

Hebrew and English exhibit typological differences in NP usage and structure 
(Berman, 1988, 2009; Ravid & Shlesinger, 1995; Ravid & Zilberbuch, 2003a, b). 
Nominal elements assume a more central role in Hebrew syntax compared to Eng-
lish; Hebrew shows a propensity for more nominal elements within clause structures. 
Unlike English, Hebrew lacks features that contribute to the complexity of the verb 
phrase, relying instead on adverbial prepositional phrases to convey similar mean-
ings. The relative “nominality” of Hebrew compared to English is manifested in a 
diverse range of nominal constructions linking two nouns, such as “construct state” 
bound compounds, periphrastic noun plus noun constructions, and the use of the 
genitive particle “shel” or other prepositions, alongside the complex “double con-
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struct” linking and denominal adjective modification. Consequently, Hebrew NPs 
are typically longer than their English counterparts (Berman, 1988, 2009; Ravid & 
Shlesinger, 1995; Ravid & Zilberbuch, 2003a, b).

Word order within the NP is constructed differently in Hebrew and English; in 
Hebrew, modifiers follow nouns (Wintner & Ornan, 1995), whereas in English, mod-
ifiers precede the noun. Consider the following four sentences and the NP structure 
used in each one.

(1)	 English: The ‘team leader’ was highly impressive. (NN)

Hebrew: ‘Leader the team’ was highly impressive.

(2)	 The ‘new team leader’ was highly impressive. (AdjNN)

Hebrew: ‘Leader the team the new’ was highly impressive.

(3)	 The ‘debate team leader’ was highly impressive. (NNN)

Hebrew: ‘Leader team the debate’ was highly impressive.

(4)	 The ‘new debate team leader’ was highly impressive. (adjNNN)

Hebrew: ‘Leader team the debate the new’ was highly impressive.

We tested our participants’ ability to identify the head noun in each of these 4 types 
of NPs, which can be challenging for Hebrew-speaking ELLs. In Sentences 1 and 3 
which do not include an adjective, Hebrew-speaking ELLs can be affected by the NP 
structure in Hebrew (in which the head noun appears first) and mistakenly identify 
the word ‘team’ (in Sentence 1) or the word ‘debate’ (in Sentence 3) as the head noun. 
Because Hebrew often employs a “head-first” structure in NPs, where the head noun 
precedes its modifiers, Hebrew-speaking ELLs do not look for the head noun of an 
NP after already seeing a noun at the beginning of the sentence (except that it’s a 
premodifier). This is what we call an L1-based error (Pichette & Leśniewska, 2018) 
which results from syntactic transfer. Any other noun that is identified by Hebrew-
speaking ELLs as the head noun of the NP does not directly derive from activation of 
L1 syntax and may stem from inadequate mastery of the L2.

Hebrew-speaking ELLs are also more likely to anticipate the head noun after they 
encounter an adjective (in Sentences 2 and 4, the word “new” would signal to them 
that they should keep reading to find the head noun). In other words, due to cross-
language influence, Hebrew-speaking ELLs may display a preference for “head noun 
first”, which results from an L1-based rather than L2-based parsing mechanism. In 
addition to the change of the location of the head noun, note that in Hebrew the pre-
fixal “The” attaches not to the head element in the construction, which is sequentially 
the first nominal in the expression (the head noun generally preceding its modifiers 
in Hebrew NP’s), but rather to the modifying noun. If the definite marker “The” is 
attached to the modifying noun, the expression as a whole is definite (as seen in Sen-
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tences 1 and 3). In NPs that include an adjective, the prefixal “The” is also added to 
the adjective (as seen in Sentences 2 and 4; Berman, 1978).

While most studies have explored the production of NPs as a measure of syntactic 
complexity in both L1 (Ansarifar et al., 2018; Biber & Gray, 2011; Lan et al., 2019; 
Parkinson & Musgrave, 2014) and L2 writing (Hesamoddin et al., 2018; Lan et al., 
2019, 2022; Laufer & Waldman, 2011; Rørvik, 2022; Siyanova & Schmitt, 2007), 
some studies have compared the processing of NPs in native and second language 
users. Evidence from these studies indicates that second language (L2) learners 
tend to process NPs word by word, which differs fundamentally from the chunk-
like processing observed in native speakers (Conklin & Schmitt, 2012; Wray, 2002). 
L2 language users typically analyze NPs on a word-by-word basis and then infer 
the combined meanings of the modifier and head element (Connelly et al., 2007; 
Hamada, 2024). Recent studies also suggest that the congruence between multiword 
expressions in the L1 and L2 can facilitate NP processing among L2 users in a man-
ner similar to that of native speakers (e.g., Carrol et al., 2016; Wolter & Gyllstad, 
2013; Yamashita & Jiang, 2010). However, limited research has compared the com-
prehension of NPs in the context of L1-L2 syntactic transfer (Snape et al., 2023). 
Such comparative studies could assist in delivering customized grammar instruction 
to address the diverse needs of L2 students.

The present study

Language learning depends on the nature of the input that is acquired and the extent 
to which input properties resemble or differ from the first language, thus facilitating 
or hindering the process. Even subtle L1 influence can sometimes affect L2 pars-
ing and comprehension (Kaan, 2014; Roberts, 2012). While previous studies have 
posited that for similar constructions in the two languages, bilinguals share syntactic 
representations (e.g., Bernolet et al., 2007; Bernolet et al., 2013; Hartsuiker et al., 
2004; Kantola & van Gompel, 2011), fewer studies have investigated cross-language 
transfer of different grammatical structures. In addition, several studies have found 
that ELLs are challenged by sentences that include complex NPs (Ansarifar et al., 
2018; Lan et al., 2022; Lan & Sun, 2019; Staples et al., 2016). However, it is not 
clear to what extent they are disrupted by the number of noun premodifiers and the 
existence of an adjective premodifier. By testing the participants on 4 different types 
of NPs, we can identify the effect of different NP structures and the extent to which a 
decline in NP comprehension is attributed to the cross-language transfer. While pre-
vious offline studies have primarily utilized grammaticality judgment tasks (Choi et 
al., 2018; Hua & Lee, 2005; Snape, 2008), this study uses an NP comprehension task 
that was designed in accordance with the different characteristics of NP structures in 
Hebrew and English, in an attempt to address the following hypotheses:

1.	 The Number of Noun premodifiers (NNpM) and the existence of an Adjective 
premodifier (ApM) would affect NP comprehension.

Considering the typological differences in NPs between Hebrew and English (Ber-
man, 1978; Ravid & Berman, 2010; Siloni, 1997) and the observation that the com-
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prehension of NPs involves meaning construction (Gagné & Spalding, 2011; Ji et al., 
2011; Koester et al., 2007), we hypothesize that comprehension would be greater for 
NPs that include two noun premodifiers (NNpM) and lack an Adjective premodifier 
(ApM) than for NPs that include one noun premodifier (NNpM) and an Adjective 
premodifier (ApM).

2.	 The NNpM and ApM would affect L1- and L2- based error rates in the NP com-
prehension test.

Considering the observation that L2 learners may display cross-language transfer 
as a function of the syntactic structures’ complexity, we hypothesize that the errors 
exhibited in sentences containing only noun modifiers and no adjectives will result 
from incorrect cross-linguistic activation of the L1 (Hartsuiker & Pickering, 2008), 
compared with errors exhibited in sentences containing two nouns which will be 
explained by the lack of language-specific representations for their L2.

3.	 NP comprehension would uniquely contribute to the explained variance of Eng-
lish (L2) reading comprehension beyond Hebrew(L1) reading comprehension 
and English (L2) vocabulary.

This hypothesis is based on the prediction that the comprehension of NPs involves 
more than syntactic parsing; it entails actively constructing meaning by integrating 
semantic elements (Folk & Morris, 2003; Kintsch, 1998; Tunmer & Bowey, 1984). 
During NP comprehension, comprehenders synthesize linguistic knowledge and con-
textual cues to derive nuanced meanings. This relies on a dynamic process of under-
standing the structure of the head noun, the relationship between head nouns and 
modifiers and integrating individual word meanings into a coherent whole (Berman, 
1978; Gagné & Spalding, 2013; Siloni, 1997). L2 reading comprehension has been 
associated with L2 vocabulary (Pasquarella et al., 2012; Taşçı & Turan, 2021) and 
L1 reading comprehension (Pae, 2018; Proctor et al., 2006; Shum et al., 2016; Van 
Gelderen et al., 2007; Yamashita, 2001). Therefore, we controlled these variables to 
examine the unique contribution of NP comprehension.

Method

Participants

The sample size was determined a priori using the G*power software. For an 
ANOVA with repeated measures (within factors) analyses and the test parameters 
(low effect size = 0.15, α error = 0.05, power = 0.90, and moderate correlation among 
repeated measures = 0.40), the total sample size required is 96 participants. In order 
to increase power and sensitivity, the present study comprised 101 eleventh-grade 
Hebrew-speaking students (59 boys and 42 girls). The students’ ages ranged between 
16 and 17 (M = 16.14, SD = 0.35). All participants were students at Israeli public high 
schools and had studied English as a foreign language in lessons since the 2nd grade.
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To ensure all participants understood sentences in English, the inclusion criteria 
for the current study were intact English vocabulary and reading comprehension. 
Therefore, we administered both an English (L2) vocabulary test and an English 
(L2) reading comprehension test. Students who scored less than 55 (55 is considered 
the minimum passing grade according to the Israeli Ministry of Education) on both 
tests (3 students) were excluded from the study. We also administered a Hebrew (L1) 
reading comprehension test for the purpose of measuring students’ L1 reading com-
prehension abilities in their L1. Students who scored less than 55 (out of 100) on both 
tests (2 students) were excluded from the study.

Materials

All participants were administered a battery of four tests: Hebrew (L1) reading com-
prehension, English (L2) reading comprehension, English (L2) vocabulary, and Eng-
lish (L2) NP comprehension.

The Hebrew (L1) reading comprehension test included a passage from published 
Hebrew matriculation tests. The passage was a 294-word narrative text. Participants 
were asked to read the text and answer 8 comprehension questions. We used both 
multiple-choice and open-ended questions to create a comprehensive assessment. 
There were 3 factual questions, 2 main idea questions, 1 inference question, 1 refer-
ence question, and 1 reasoning question. The internal consistency of the test items 
was high (α = 0.88).

The English (L2) reading comprehension test included a 332-word narrative text 
which was adapted from previously published English matriculation tests. Partici-
pants were asked to read the text and answer 8 comprehension questions. Both mul-
tiple-choice and open-ended questions were used. There were 3 factual questions, 
2 main idea questions, 1 inference question, 1 reference question and 1 reasoning 
question. The internal consistency of the test items was high (α = 0.87).

The English (L2) vocabulary test was developed based on the English matricula-
tion test (Module E). We selected English words at the B1 level according to the 
Common European Framework of Reference for Languages (CEFR). Participants 
were required to match 25 words in English to their definitions in English. The inter-
nal consistency of the test items was high (α = 0.92).

The English (L2) NP comprehension test was designed to assess participants’ abil-
ity to understand complex NPs in English and the extent to which their NP comprehen-
sion skills are affected by Hebrew syntax (L1). Prior to developing the experimental 
sentences that differed in the number of noun premodifiers and the premodifier type 
that preceded the subject, we wanted to ensure that sentences did not differ in level 
of difficulty. 32 basic sentences (including a single noun in the subject position) were 
divided randomly into 4 lists, each consisting of 8 sentences, followed by a question 
about the head noun. A repeated measures ANOVA was conducted with 30 students to 
establish that the lists were equivalent in difficulty. Similar to the study sample, these 
students were native Hebrew speakers who studied English as a foreign language 
(none were native English speakers). In order to verify that sentences in the 4 lists 
were equally difficult, a one-way ANOVA with repeated measures was conducted. 
Results indicate no significant differences between the lists F(3,87) = 0.54, p = .654, 
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ηp² = 0.02 [List 1: M = 88.33%, SD = 14.66, List 2: M = 85.42%, SD = 20.78, List 3: 
M = 84.17%, SD = 20.74 and List 1: M = 86.25%, SD = 21.61]. These basic sentences 
were then used to build the 4 experimental conditions that differed in the number of 
noun premodifiers that preceded the subject and the premodifier type (noun and/or 
adjective) that preceded the subject, resulting in four sentence types (See Appendix 
1): (1) sentences whose subject included an NP with one noun premodifier (NN), 
(2) sentences whose subject included an NP with two nouns (NNN), (3) sentences 
whose subject included an NP with one adjective premodifier and one noun premodi-
fier (Adj. NN), and (4) sentences whose subject included an NP with one adjective 
premodifier and two noun modifiers (Adj. NNN).

It should be noted that the same 30 students also completed the Hebrew reading 
comprehension, English vocabulary, and English reading comprehension tests. T test 
analyses indicated that this group of students in the pilot did not differ significantly 
in their performance on the Hebrew reading comprehension, English vocabulary, and 
English reading comprehension tests [t(129) = 0.43, p = .670, t(129) = 0.62, p = .538 
and t(129) = 0.47, p = .639, respectively].

In order to ensure that participants would be less likely to rely solely on technical 
strategies, such as choosing the last word before the verb as the head noun without 
reading the sentence, 32 control sentences were added. To reduce the chance of bias 
in their responses, the control items were virtually the same as the other 32 sentences, 
but lacked the specific constructs being investigated – premodifiers. These filler items 
were included to prevent participants from discerning the true purpose of the experi-
ments and to ensure that participants would remain uncertain about the location of 
the head noun. The test was randomized to ensure that a sentence with no premodi-
fiers would never appear before or immediately following the same sentence with 
premodifiers.

All the questions were formed similarly: “Who\What + verb”. For example: “The 
debate team leader was highly impressive. Who was highly impressive?” For each 
question three answers were presented: (1) the correct answer (in the above example, 
it would be ‘the leader’); (2) an L1-based error: an answer based on structure of NPs 
in Hebrew, i.e., the first noun the reader encountered in the sentence (in the above 
example, it would be ‘the debate’); Hebrew-speaking ELLs can be affected by the NP 
structure in Hebrew (in which the head noun appears first) and may mistakenly iden-
tify the first noun they encounter in the sentence as the head noun. (3) an L2-based 
error: an answer that may result from inadequate L2 mastery, i.e., one of the other 
premodifiers or any other word from the sentence that could semantically function as 
the head noun of the NP. See Appendix 2 for more examples.

A correct answer was awarded 1 point, and an incorrect response received 0 points. 
The incorrect responses were classified into two types: L1-based errors and L2-based 
errors. We counted the number of each error type in each one of the NP conditions. 
We then converted the scores to percentages by dividing the number of errors in each 
type by the total number of errors.

The internal consistency of the NP comprehension test was high (α = 0.88). Test 
sentences were of equal length across all four conditions (M = 9.36 words, SD = 2.03). 
The internal consistency of the NP comprehension test was high (α = 0.88).
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(1)	 sentences whose subject included an NP with two nouns (NNN, M = 9.38 words, 
SD = 2.73).

(2)	 sentences whose subject included an NP with one noun premodifier (NN, 
M = 9.31 words, SD = 2.08).

(3)	 sentences whose subject included an NP with one adjective premodifier and one 
noun premodifier (Adj. NN, M = 9.19 words, SD = 2.75).

(4)	 sentences whose subject included an NP with one adjective premodifier and two 
noun modifiers (Adj. NNN, M = 9.38 words, SD = 2.73).

Procedure

The Hebrew (L1) reading comprehension, English (L2) reading comprehension, Eng-
lish (L2) vocabulary were presented and recorded on paper. Each task was adminis-
tered on a different day in order to keep the participants focused. Testing took place 
in small groups of 14–15 participants. Overall, the participants took approximately 
120 min to complete the whole battery of tasks, with no time limit for any part.

The NP comprehension test was administered on Quizizz (https://quizizz.
com/?lng=en), an internet-based learning platform. Sentences were presented on a 
computer screen one at a time on each page of the test, using the Ariel 18 pt font. The 
participants were asked to read each sentence and answer a multiple-choice question 
that appeared after the sentence (See Appendix 2). Once participants had read each 
sentence and answered the following question, they moved on to the next page and 
were not able to return to the previous pages. Thus, they were not able to change any 
of their previous answers. Instructions for the NP comprehension test were given in 
Hebrew. No time limit was set on the test.

Results

In order to examine the first research question regarding the effect of the Number of 
Noun premodifiers (NNpM) and the existence of an Adjective pre-Modifier (ApM) 
on NP comprehension performance, a two-way (2 × 2) ANOVA with repeated mea-
sures was conducted. The independent variables creating the four conditions were 
NNpM and ApM as the within-subjects factors. The dependent variable was NP com-
prehension performance in percentages for each condition (See Table 1).

Table 1  Mean, SD and F-values of NP comprehension performance by NNpM and ApM
Number of Noun premodifiers (NNpM)

ApM One Two F-values(ηp²)
Mean SD Mean SD NNpM ApM NNpM*ApM

Without ApM 68.19% 20.88 57.55% 28.23 65.22*** 22.08*** 0.76
With ApM 75.99% 23.23 62.62% 21.97 (0.40) (0.18) (0.01)
*p < .05, ***p < .001; NNpM = The number of noun premodifiers in the noun phrase; ApM = The existence 
of an adjective premodifier
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As Table  1 shows, the interaction of NNpM and ApM was not significant, 
F(1,100) = 0.76, p = .384, ηp² = 0.01. Nevertheless, the main effect of NNpM was 
significant, indicating a higher NP comprehension performance when the sentence 
contained one rather than two noun premodifiers F(1,100) = 65.22, p < .001, ηp² = 
0.40. In addition, the main effect of ApM was significant, indicating a higher NP 
comprehension performance in a sentence containing an adjective as compared with 
a sentence that did not contain an adjective F(1,100) = 22.08, p < .001, ηp² = 0.18. The 
non-significant interaction indicated a higher NP comprehension performance when 
the sentence contained one rather than two noun premodifiers, in sentences contain-
ing an adjective and sentences that did not contain an adjective.

In order to examine the second research question regarding the effect of the Number 
of Noun premodifiers (NNpM) and the existence of an Adjective premodifier (ApM) 
on L1- and L2- based errors in the NP comprehension test, a three-way (2 × 2 × 2) 
ANOVA with repeated measures was conducted. The independent variables were the 
NNpM, ApM and Error type as the within-subjects factors. The dependent variable 
was the percentage of errors in the NP comprehension test (See Table 2).

The two-way interaction of NNpM and Error type was significant, F(1,100) = 71.16, 
p < .001, ηp² = 0.42 (See Fig. 1).

In order to examine the source of the interaction between NNpM and Error type, 
paired samples t-test analyses were conducted in order to explore the simple effect 
of NNpM in each error type. The simple effect of NNpM was significant in both 

Table 2  Mean, SD and F-values of the error rates in the NP comprehension test by NNpM, ApM and Error 
type
NNpM ApM Error type

L1 error L2 error
Mean SD Mean SD

One Without ApM 23.76% 17.46 8.04% 11.94
With ApM 19.18% 19.17 4.83% 10.00

Two Without ApM 18.44% 18.17 24.01% 18.17
With ApM 14.98% 16.20 22.40% 16.23

NNpM = The number of noun premodifiers in the noun phrase; ApM = The existence of an adjective 
premodifier

Fig. 1  Mean (and SE) of the 
Percentage of Errors in the NP 
Comprehension Test by NNpM 
and Error Type
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error types [L1 error: t(100) = 3.32, p < .001; L2 error: t(100) = 11.05, p < .001]. The 
results indicated that while the L1 error rate was significantly higher in sentences that 
contained one noun premodifier, the L2 error rate was significantly higher in more 
complex sentences that contained two noun premodifiers.

The two-way interactions of NNpM and ApM and ApM and Error type as 
well as the three-way interaction of NNpM, ApM and Error type were not sig-
nificant, [F(1,100) = 0.76, p = .384, ηp² = 0.01, F(1,100) = 0.83, p = .364, ηp² = 0.01 
and F(1,100) = 0.02, p = .895, ηp² = 0.00, respectively]. Finally, the main effects of 
NNpM, ApM and Error type were significant [F(1,100) = 65.22, p < .001, ηp² = 0.40, 
F(1,100) = 22.08, p < .001, ηp² = 0.18 and F(1,100) = 11.91, p < .001, ηp² = 0.11, respec-
tively]. The results indicated that error rates were significantly higher in sentences 
that contained two noun premodifiers than in sentences that contained one noun pre-
modifier, as well as in sentences that did not contain an adjective as compared with 
sentences that contained an adjective, and the L1 error rate was significantly higher 
than the L2 error rate.

In order to examine the third research question and hypothesis regarding the 
unique contribution of students’ performance on the NP comprehension test to the 
EPV of their performance on the English reading comprehension test, beyond their 
performance on the Hebrew reading comprehension test and the English vocabulary 
test, two hierarchical regression analyses were conducted, one for performance and 
one for error type.

Prior to examining this hypothesis, we examined the correlation between NP com-
prehension performance and English reading comprehension performance, while 
controlling for Hebrew reading comprehension and English vocabulary, by conduct-
ing partial correlation analyses (See Table 3).

As Table 3 shows, significant positive correlations were found between the four 
NP comprehension conditions and performance on the English reading comprehen-
sion test. These results indicate that as students’ performance on the NP comprehen-
sion test increased, their performance on the English reading comprehension test 
increased, respectively.

Regression results regarding performance on the NP comprehension test: Stu-
dents’ performance on the Hebrew reading comprehension and the English vocabu-
lary tests were entered in the first step of the analysis and students’ performance on 
the different sentence types in the NP comprehension test were entered in the second 

Table 3  Partial correlation coefficients between students’ NP comprehension and the English reading com-
prehension test while controlling for Hebrew reading comprehension and English vocabulary
NP comprehension conditions Descriptive statistics Partial correlation

M SD English reading comprehension
One NpM without the existence of ApM 68.19% 20.88 0.59***
One NpM with the existence of ApM 75.99% 23.23 0.35***
Two NpM without the existence of ApM 57.55% 28.23 0.30**
Two NpM with the existence of ApM 62.62% 21.97 0.49***
NP comprehension – Total score 66.09% 19.99 0.55***
English reading comprehension 78.43% 12.00 1
**p < .01, ***p < .001; NpM = Noun premodifier in the noun phrase; ApM = The existence of an adjective 
premodifier

1 3



A. Sasson et al.

step of the regression model. The variables in both steps were entered into the regres-
sion in a stepwise manner. Thus, only variables that contributed significantly to the 
EPV were entered into the regression model. The order variables were entered into 
the model in accordance with their level of significance to the contribution of the 
EPV (see Table 4).

As seen in Table  4, students’ performance on the Hebrew reading comprehen-
sion and the English vocabulary tests contributed significantly, 66.5% to the EPV of 
students’ performance on the different sentence types in the NP comprehension test. 
The positive β coefficients indicate that students who scored higher on the Hebrew 
reading comprehension and on the English vocabulary tests tended to score higher on 
the English reading comprehension test.

A unique contribution of students’ performance was found in the different sentence 
types in the NP comprehension test, to the EPV of their performance on the Eng-
lish reading comprehension test, beyond their performance on the Hebrew reading 
comprehension and English vocabulary tests (∆R2 = 14.1%, p < .001). The positive 
β coefficients indicated that students who performed better in sentences containing 
one noun premodifier and no adjective and sentences containing two noun premodi-
fiers and an adjective, performed better on the English reading comprehension test. 
It should be noted that students’ performance on sentences containing one noun pre-
modifier and no adjective contributed the most EPV of their performance on the 
English reading comprehension test (11.8% out of 14.1%).

Regression results regarding the Error type: Students’ performances on the Hebrew 
reading comprehension and on the English vocabulary tests were entered in the first 
step of the analysis and students’ error types on the different sentence conditions in 
the NP comprehension test were entered in the second step of the regression model. 
The variables in both steps were entered into the regression in a stepwise manner (see 
Table 5).

The results in the first step of the regression model were similar to the results of 
the previous regression analysis.

A unique contribution of the error types on the different sentences in the NP 
comprehension test was found for the EPV of students’ performance on the Eng-
lish reading comprehension test, beyond their performance on the Hebrew reading 
comprehension and English vocabulary tests (∆R2 = 14.6%, p < .001). The negative 
β coefficients indicated that students who made fewer L1 and L2 errors in sentences 
containing one noun premodifier and no adjective and in sentences containing two 

Table 4  Results of hierarchical regression for English reading comprehension by Hebrew reading compre-
hension, English vocabulary and NP comprehension performance
Steps Independent variables B SE.B β R2 ∆R2

1 Hebrew reading comprehension 0.63 0.09 0.55*** 0.596*** ---
English vocabulary 0.37 0.08 0.34*** 0.666*** 0.070***

2 Hebrew reading comprehension 0.34 0.07 0.30***
English vocabulary 0.30 0.06 0.27***
One NpM without ApM 2.38 0.43 0.33*** 0.784*** 0.118***
Two NpM with ApM 1.40 0.41 0.20*** 0.807*** 0.023***

***p < .001; NpM = Noun premodifier in the noun phrase; ApM = The existence of an adjective 
premodifier
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noun premodifiers and an adjective, performed better on the English reading com-
prehension test. It should be noted that the percentage of L1 errors in sentences con-
taining one noun premodifier and no adjective contributed the most EPV of their 
performance on the English reading comprehension test (9% out of 14.6%).

Discussion

Although ELLs have been reported to be challenged by complex NPs (Pastor, 2008), 
it is unknown whether NNpM and the existence of an ApM impact this difficulty. The 
first goal of the present study was to examine whether English NP comprehension is 
affected by NNpM and the existence of ApM among Hebrew-speaking high-school 
students learning English as a foreign language. To find evidence of cross-language 
transfer, we also investigated whether the percentage of L1- and L2-based error rates 
is affected by the NNpM and the existence of ApM. An additional goal was to deter-
mine whether NP comprehension performance as measured by NNpM and the exis-
tence of an ApM correlates with English reading comprehension performance, while 
controlling for Hebrew reading comprehension and English vocabulary. Finally, we 
examined the uniquely significant contribution of students’ performance on the NP 
comprehension test (performance and error type) to the EPV of English reading com-
prehension beyond Hebrew reading comprehension and English vocabulary. Overall, 
our results confirmed the significant effect L1 has on L2 NP comprehension, and 
the connection and contribution of NP comprehension to L2 reading comprehension 
among adolescent students.

This study broadens the preceding research literature in two central ways. Firstly, 
investigating the differences in NP processing between Hebrew and English provides 
insights into crosslinguistic influence, i.e., how learners transfer knowledge between 
these typologically dissimilar languages. This sheds light on the extent to which lin-
guistic differences impact second language acquisition, and the extent to which NP 
processing patterns are influenced by general cognitive principles or by language-
specific grammatical rules. Such findings can inform language pedagogy by iden-
tifying potential areas of difficulty for learners transitioning between Hebrew and 
English, thus guiding the development of tailored teaching strategies.

Table 5  Results of hierarchical regression for English reading comprehension by Hebrew reading compre-
hension, English vocabulary and NP comprehension performance
Steps Independent variables B SE.B β R2 ∆R2

1 Hebrew reading comprehension 0.63 0.09 0.55*** 0.596*** ---
English vocabulary 0.37 0.08 0.34*** 0.666*** 0.070***

2 Hebrew reading comprehension 0.33 0.08 0.29***
English vocabulary 0.29 0.06 0.27***
L1 error - one NpM without ApM − 0.22 0.04 − 0.32*** 0.756*** 0.090***
L2 error - one NpM without ApM − 0.13 0.05 − 0.13* 0.788*** 0.032***
L2 error - two NpM with ApM − 0.11 0.04 − 0.15* 0.799*** 0.011*
L1 error - two NpM with ApM − 0.11 0.05 − 0.15* 0.812*** 0.013*

*p < .05, *** p < .001; NpM = Noun premodifier in the noun phrase; ApM = The existence of an adjective 
premodifier
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The effect of NNpM and the existence of an ApM on NP comprehension

In terms of our first research question, the study’s results indicate that NP comprehen-
sion was greater in sentences including one premodifier than those with two premodi-
fiers. This confirms the complexity that additional premodifiers can pose in syntactic 
processing, as proposed by Priven (2020). We speculate that for Hebrew speakers, 
NPs in sentences that included a triple noun train were the most difficult to process 
as they are quite rare in Hebrew. Previous research has shown that the movement of 
words in the sentence compared to the L1 and the use of long-distance dependencies 
word order can be a bottleneck in L2 sentence comprehension (Clahsen & Felser, 
2006). The results also yielded evidence of a significant effect of modifier type on NP 
comprehension performance. Namely, sentences containing an adjective premodifier 
were processed more accurately compared to sentences without adjective premodi-
fiers. It is likely that the existence of an adjective prompts the reader to search for the 
head noun in the NP as compared with NPs that include 2 or more nouns.

The greater difficulty posed by noun premodifiers for Hebrew speakers may be 
attributed to syntactic transfer, i.e., the activation of L1 syntactic strictures and the 
linguistic difference in NP structures between the languages (Hartsuiker & Pickering, 
2008). Unlike in English, in Hebrew modifiers follow nouns. Thus, it is possible that 
when Hebrew speakers encounter such NPs, they interpret the first noun as the head 
noun rather than the modifier. This suggests that the type of premodifier may play a 
role in NP comprehension and may indicate that when ELLs are engaged in a chal-
lenging NP comprehension task, the presence of the competing L1 structure may also 
prompt them to activate L1 grammar (Amaral & Roeper, 2014; Smith & Truscott, 
2014).

The effect of NNpM and the existence of an ApM on L1- vs. L2- based errors

With regard to the second research question, our error analysis reveals that par-
ticipants exhibited more errors for sentences with two, as compared to one, noun 
premodifiers. Errors were also more prominent in sentences without an adjective 
premodifier, compared with sentences that included an adjective. A possible reason 
for the lower error rate in the presence of an adjective may be that the adjective 
provided a very strong cue to premodification and may have triggered students to 
attend more closely to the NP structure and search for the head noun. Moreover, an 
interaction between the NNpM and error type was found, indicating that there were 
more L1-based errors in sentences containing one noun and more L2-based errors 
in sentences containing two nouns. This pattern of findings supports the hypothe-
sis that syntactic transfer of L1 structures plays a role in NP comprehension among 
ELLs (Bardovi-Harlig & Sprouse, 2018; Patel et al., 2022; Verbeek et al., 2022). In 
Hebrew, the first noun encountered in a sentence is the syntactic subject, so that when 
participants encountered two nouns, their initial reaction may have been to choose 
the first noun as the subject rather than the premodifier, which may have led to the 
increase in L1 errors in these sentences.

Interestingly, L2 errors increased when sentences contained two noun modifiers, 
possibly indicating NP comprehension difficulties might also stem from the increased 
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complexity of the L2 structure (Clahsen & Felser, 2006; Tan & Foltz, 2020). These 
findings may be connected to the concept of the Shared Syntax account, which pro-
poses that bilinguals use common syntactic representations from both languages 
(Hartsuiker & Pickering, 2008). According to this conceptual framework, instances 
of cross-language transfer might arise among novice learners who lack language-
specific representations for their L2 and consequently rely on their L1’s grammar. 
Similarly, advanced learners could also exhibit cross-language influences by extend-
ing similarities between L1 and L2 syntax to features specific to a shared structure, 
like applying L1 word order conventions to L2 syntactic structures (Hwang et al., 
2017). Given that the participants in our study can be categorized as advanced learn-
ers, the discovery that such learners display syntactic transfer as a function of the 
structures’ complexity suggests that the errors exhibited in sentences containing only 
noun modifiers result from cross-linguistic activation of the L1 which interacts with 
L2 grammar knowledge (Hartsuiker & Pickering, 2008).

The unique contribution of NP comprehension to the EPV of L2 reading 
comprehension

As NP comprehension has been shown to be related to reading comprehension pro-
cesses (Folk & Morris, 2003; Gagné & Spalding, 2013; Kintsch, 1998; Tunmer 
& Bowey, 1984), our third research question explored the unique contribution of 
performance and errors on the NP comprehension test to the explained variance of 
students’ performance in the L2 reading comprehension test beyond L1 reading com-
prehension and L2 vocabulary. Prior to this examination, we presented the correla-
tion between NP comprehension and L2 reading comprehension while controlling for 
Hebrew (L1) reading comprehension and English (L2) vocabulary. A significant cor-
relation between how well the participants performed on the four NP comprehension 
test conditions, i.e., NN, NNN, AdjNN, and AdjNNN sentences and their L2 reading 
comprehension abilities was found. This finding concurs with existing research that 
highlights the role of syntactic knowledge in reading comprehension (Cain, 2007; 
Guo & Roehrig, 2011; Shiotsu & Weir, 2007; Siu & Ho, 2020). These correlations 
suggest that strong skills in NP comprehension can facilitate performance in reading 
comprehension, and that an individual’s ability to comprehend complex NPs may 
have beneficial effects upon comprehending L2 input.

The first hierarchical regression analysis indicated that students’ performance on 
sentences including one noun premodifier and those including two noun premodifiers 
and an adjective had a unique contribution of 11.8% and 3% (respectively) to their 
English reading comprehension beyond the contribution of L1 reading comprehen-
sion and vocabulary performance (66.5%). We believe that this NN structure is cru-
cial in explaining L2 reading comprehension, as they mark the difference between L1 
and L2, while the AdjNNN structure represents a long NP that is rare in Hebrew. This 
finding concurs with previous studies highlighting the role of L2 syntactic knowledge 
in reading comprehension (Jeon & Yamashita, 2014; Taşçı & Turan, 2021; Van Gel-
deren et al., 2003). The findings also strengthen the importance of a strong foundation 
in L1 reading comprehension abilities (Pae, 2019) and L2 vocabulary (see Zhang 
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& Zhang, 2022 for a meta-analysis). Being familiar with certain words might have 
helped the participants decide whether it can be considered a noun or a verb.

A complementary perspective is also provided by the second hierarchical regres-
sion analysis which indicated that students’ lower rates on sentences including one 
noun premodifier and sentences including two nouns and an adjective offered a 
unique contribution of 9% and 5.6% (respectively) to students’ English reading com-
prehension, beyond the contribution of L1 reading comprehension and vocabulary 
performance. These findings reinforce the important role of NP comprehension in L2 
reading comprehension in typologically different languages and the value of a strong 
foundation in L2 syntactic structures in text comprehension.

Taken together, the overall pattern of results offers several novel contributions. 
First, findings from this study indicate that the number and type of premodifier(s) 
affect L2 NP comprehension among Hebrew-speaking ELL high school students. 
Secondly, our study provides evidence for the cross-language transfer of syntactic 
knowledge between Hebrew and English which differs in NP structure. Finally, the 
unique contribution of acquiring the NN and AdjNNN NP structures to reading com-
prehension abilities in L2 is another novel feature of this study, in that it empha-
sizes the specific NP structures that Hebrew-speaking ELLs face in English as an L2. 
Although L1 reading comprehension and L2 vocabulary account for approximately 
66% of the variance, our findings emphasize the importance of focusing on syntactic 
skills from a contrastive analysis approach, as it plays a role in reading comprehen-
sion. This insight can help practitioners understand the relative importance of various 
factors that explain L2 reading comprehension development.

When interpreting the results of this present study, it’s important to consider some 
limitations. First, the results are limited to high-school level Hebrew-English ELLs. 
We know from previous studies that speakers of different languages do not acquire 
English as L2 in the same way (Choi & Ionin, 2021). Therefore, it is important to 
examine whether the results would be similar or different across learners of different 
ages and other languages that vary syntactically from English. In addition, the veri-
fication of the difficulty level of the 4 research conditions was done with a group of 
30 students which is considered a relatively small number. Future replication studies 
should verify equivalent item difficulty across the 4 conditions with a larger sample, 
or alternatively use professional judgement from subject-matter experts. Further-
more, exploring the effect of syntactic structure on L2 reading comprehension using 
both online and offline paradigms would allow a clearer understanding of how dif-
ferences in L1 and L2 syntactic structures impact reading comprehension. Finally, 
researching the impact of NP on L2 reading comprehension in other syntactic posi-
tions beyond the subject of the sentence, could provide a wider understanding of how 
NP comprehension influences L2 reading comprehension. These insights may further 
enhance our theoretical understanding as well as the practical implications of L2 
knowledge and its influence on reading comprehension.

These findings have practical implications for the foreign-language classroom and 
the incorporation of L2 syntactic knowledge in foreign-language teaching. Earlier 
research has demonstrated that providing explicit instructions regarding the cross-
language distinctions between L1 and L2 can have positive effects on foreign lan-
guage learning (as seen in studies like Hopp & Thoma, 2021; McManus & Marsden, 
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2019). Our findings regarding the type of errors (L1 based vs. L2 based) readers 
may also help in the design of more effective teaching strategies and intervention 
programs. In this regard, the study introduces a fresh perspective to the integration of 
adjectival and NPs in English-as-a foreign-language instruction. The finding that spe-
cific NP syntactic knowledge is related to L2 reading comprehension and contributes 
to L2 reading comprehension beyond L1 reading comprehension and L2 vocabu-
lary, suggests that developing syntactic knowledge skills may be an effective way to 
improve reading comprehension in L2.

Appendix 1 types of NP structures in the English (L2) NP 
comprehension test

Set premodifiers type number of premodifiers Examples
1 NN 0 Medicine promotes healthier athlete lifestyle

1 Sportsmedicine promotes healthier athlete lifestyle
2 NNN 0 The doll fell on the floor and broke

2 The porcelain babydoll fell on the floor and broke
3 Adj. NN 0 The barks make my cat very stressed

2 The loud dogbarks make my cat very stressed
4 Adj. NNN 0 The book is classically designed

3 The old office phonebook is classically designed

Appendix 2 types of answers

Answer type Example 1 Example 2 Explanation
Sentence The art fair received 

rave reviews from the 
attendants of the event.

The police department col-
laboration made the man’s 
arrest easier?

Premodifier(s) + head noun

The equiva-
lent sentence 
in Hebrew

The fair art received 
rave reviews from the 
attendants of the event

The collaboration depart-
ment police made the 
man’s arrest easier?

Head noun + premodifiers

Question what received rave 
reviews?

What made the arrest 
easier?

Correct The fair The collaboration
L1-based 
error

The art The police Because in Hebrew the head 
noun appears first, this answer 
represents activation of L1 
syntax

L2-based 
error

The attendants The department This type of error represents 
any other incorrect answer 
that doesn’t indicate syntactic 
transfer of the L1 NP structure.
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