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Abstract
This study aimed at examining the impact of phonemes and lexical status on phonological 
manipulation among pre-school children. Specifically, we tested the impact of phonemic 
positions (initial vs. final) and lexical status (shared, spoken, standard and pseudo-words) 
on phonemic isolation performance. Participants were 1012 children from the second year 
(K2) and third year (K2) in kindergarten. The results of the ANOVAs revealed significant 
effect of the phonemes’ position on the phonemic isolation performance whereas the per-
formance was easier with the initial rather than the final phonemes. Also, the repeated 
measure analysis showed that the lexical status also impacts the phonemic isolation per-
formance. The performance in pseudo-words was lower than all the others. However, the 
other clusters of real words did not differ. The results are discussed in the light of previous 
findings in the literature and of differences in the syllabic structures of the words that may 
influence phonological awareness.

Keywords  Phonological awareness · Lexical status · Phonemic position · Syllabic 
structure · Diglossia

Introduction

The role of early literacy skills in children’s acquisition of reading and writing has attracted 
many researchers in various languages, who aimed to investigate the role of different early 
linguistic and cognitive skills in predicting later reading acquisition (Dickinson et  al. 
2003). The identification of the specific predictors and the understanding of their relation-
ship to reading process in the different phases of reading acquisition may contribute to 
improve screening, assessment and intervention strategies. One of the most studied under-
lying component skills of reading is related to phonological processing (Torgesen et  al. 

 *	 Ibrahim A. Asadi 
	 wwwasadi@gmail.com

1	 Department of Special Education and Learning Disabilities, The Academic Arab College 
for Education, Haifa, Israel

2	 The Unit for the Study of Arabic Language, Edmond J. Safra Brain Research Center for the Study 
of Learning Disabilities, University of Haifa, Haifa, Israel

3	 Department of Special Education, Faculty of Education, University of Haifa, Haifa, Israel

http://crossmark.crossref.org/dialog/?doi=10.1007/s10936-019-09646-x&domain=pdf


1052	 Journal of Psycholinguistic Research (2019) 48:1051–1062

1 3

2001; Wagner and Torgesen 1987). Phonological processing is used for a wide range of 
skills including representation, manipulation, storage and retrieval of speech sounds. Pho-
nological processing includes three basic components: lexical access and verbal short-term 
memory and phonological awareness-PA (Wagner and Torgesen 1987). PA refers to the 
explicit awareness of the speech sound structure of language units (Stanovich 1988) or, 
in other words, the ability to think about the sound of a word rather than just the mean-
ing. PA is a developmental skill that, according to the psycholinguistics grain-size theory 
(Goswami 2006; Ziegler and Goswami 2005), follows a language-universal sequence in 
which large grain sizes (i.e., syllables and rimes) develop before smaller grain sizes (i.e., 
individual phonemes).

There is an almost common agreement that PA is the most important and reliable pre-
dictor of beginning reading in different languages and orthographies (Asadi and Khateb 
2017; Asadi et  al 2017; Elbeheri and Everatt 2007; Stanovich 1988; Taibah and Haynes 
2010). The importance of PA to reading, especially in the early stages, derives from the 
fact that PA is a necessary requirement for the acquisition of the alphabetic principle and 
a key skill for mastering decoding skills (National Reading Panel 2000). Indeed, processes 
of grapho-phonemic-conversion (GPC), on which the child depends at the start of reading 
acquisition, are possibly due to a good ability and awareness of the existing sounds in the 
language.

According to a view in psycholinguistics, PA involves accessing phonological represen-
tation of words, which are memorized and organized in the long-term memory according 
to their phonological features and therefore, the PA is affected generally by the short-term 
memory capability (Snowling 2000; Treiman et al. 1993), but also by the specific phono-
logical features and profiles of phonemes and words (Goswami 2000). In this context, the 
phonological manipulations were found to be affected by the length of the target word and 
by their syllable structure. Regarding the former, it was reported that short words are easily 
manipulated as compared to long words (Ibrahim 2011; Treiman and Weatherston 1992). 
Similarly, manipulating words with a CVC (consonant-vowel-consonant) syllable struc-
ture was found to be easier than more complex syllabic structures such as CCVC (Treiman 
1991). These results were explained by the degree of cognitive skills required for the tasks 
such as the involvement of the short-term memory when the tasks are more complex or 
demanding (Treiman et al. 1993). Moreover, the positions of the target phonemes (initial 
vs. final) which children are required to manipulate are thought to influence the PA per-
formance. Mixed results, however, are reported regarding the position of target phonemes 
whereas some researchers argued that manipulating final phonemes in kindergarten is more 
difficult than initial ones (Content et al. 1986; Treiman et al. 1993), and other researchers 
have reported contrastive results (De Graaff et  al. 2008; McBride-Chang 1995; Saiegh-
Haddad 2003, 2004; Saiegh-Haddad et al. 2010).

In addition to the above-mentioned phonological features, the availability of these 
speech sound structures and the efficiency of their representation in the long-term memory 
were found to affect PA. Evidence supporting this claim comes from research testing the 
impact of the lexical status (familiar vs. unfamiliar) on PA whereas manipulations of famil-
iar words, as the case of real words, were found to be easier than the unfamiliar words, as in 
the case of pseudo-words (Asadi and Ibrahim 2014; Metsala 1999; Saiegh-Haddad 2004). 
These differences between words and pseudo-words are explained, according to the lexical 
restructuring model (Metsala 1999; Metsala and Walley 1998; Walley et al. 2003), which 
claims that PA develops as a result of increases in vocabulary and the spoken language. 
This model argued that words are initially represented in the lexicon as one unit (holisti-
cally) and when children acquire an increasing number of words, phonological information 
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becomes more fine-grained and allows them to differentiate between these words in the 
lexicon. This differentiation necessitates shifting from holistic to more analytical and seg-
mented forms that allow better access to the smaller units of the words, such as phonemes. 
Yet this conceptualization of familiarity may be also reflected when children use two (or 
more) dialects of the same language, which may also influence the quantity and the qual-
ity of the phonological and lexical representation in their long-term memory (Saiegh-
Haddad et  al. 2011). As a result, PA, and its relation to future reading acquisition, may 
vary between languages depending on the quality of the phonological representation of 
phonemes and words. This quality may differ between languages depending on the unique 
characteristics of the language at hand.

The Arabic language is characterized by the phenomenon of diglossia that refers to the 
existence of two forms of the same language which are used in different situations (Fergu-
son 1959): There are spoken Arabic dialects (SA) which are used for everyday oral com-
munication purposes, and the literary Arabic (LA, Saiegh-Haddad and Joshi 2014) which 
is used for reading and writing and for formal communication purposes (Saiegh-Haddad 
and Henkin-Roitfarb 2014). The child uses the spoken language for communication with 
his surroundings until the pre-school period, around the age of 5–6. Then a deliberate 
exposure to the standard language starts. It should be noted however, that nowadays, Ara-
bic-speaking children are more exposed to literary Arabic as they watch television and also 
their parents are more aware of the importance of exposing their children to the literary 
language at home. The two forms of Arabic are at different linguistic levels including the 
phonological and semantic ones (see Saiegh-Haddad 2003, 2004, 2007). At the phonologi-
cal level, spoken and literary Arabic are characterized through a phonemic range which 
overlaps, though they are not identical. For example in literary Arabic language, there are 
some phonemes ( ) which do not exist in the spoken language in various dia-
lects but which are replaced by other phonemes that exist in the spoken language. Also, 
spoken and literary Arabic differ in phonological structure of the syllables which compose 
the word. For example, while some syllabic structures (e.g., CVC) are shared both in the 
spoken and the literary languages, there are syllabic structures (e.g., CCVC) that exist in 
the spoken but not in the literary language; and there are others (e.g., CVCC) that exist in 
the literary but not in the spoken language. Similarly regarding the lexicon, while there are 
a number of lexical items which are shared in both versions of the languages such as the 
word “ليف” /fi:l/, which means ‘elephant’, there are items that exist in the spoken but not 
in the literary language such as the word “ديس” /si:d/, which means ‘grandfather’; and 
there are others that exist in the literary but not in the spoken language such as the word 
.’ku:b/, which means ‘cup/ ”بوك“

In a series of studies, Saiegh-Haddad (2003, 2004) assessed the impact of phonologi-
cal and lexical distance between the spoken and the literary language in some phonologi-
cal analyses in kindergarten and first-grade children. It was found that the phonological 
and lexical distances reduce the performances of children in phonological manipulations. 
Specifically, children had more difficulty in manipulating phonemes that exist only in the 
literary language than with the phonemes that exist also in the spoken variety. Also, manip-
ulating words in LA, which include a formal syllabic structure (e.g., CVCC), is more dif-
ficult when compared with words in SA which includes a familiar syllabic structure (i.e., 
CVCVC, Saiegh-Haddad 2003, 2004). As for the lexical status, the unexpected results 
showed that when the target phoneme was not diglossic i.e., existing only in the literary 
language, the lexical status of the monosyllabic CVCC and disyllabic CVCVC words (liter-
ary and spoken, respectively) and pseudo-words did not affect the phonemic isolation of 
children from kindergarten and first grades (Saiegh-Haddad 2004). Other mixed findings 
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were reported among 1st–12th grade children which aimed to test the impact of the lexi-
cal status, using words from different syllabic structures on PA while the performance on 
phonemic segmentation of spoken words was significantly higher than literary words in all 
grades, except for the 2nd grade, where an opposite pattern was obtained in the phonemic 
deletion task (Asadi and Ibrahim 2014).

In sum, the existing findings concerns the impacts of diglossia on phonological manipu-
lations are inconsistent. While phonological manipulations of the standard phonemes were 
found to be difficult than those exist in the spoken language (Saiegh-Haddad 2003), the 
lexical status of the items (spoken and standard) did not impact the performance of the 
children, when the items were composed of phonemes that exist in the spoken version 
(Saiegh-Haddad 2004). As for the position of target phonemes, whiles some researchers 
reported that manipulating final phonemes is more difficult than initial ones (Content et al. 
1986; Treiman et  al. 1993), other researchers have reported contrastive results (Saiegh-
Haddad 2003, 2004).

Given the above mentioned inconsistency in the previous studies’ findings, and given 
the fact that PA may be influenced by different characteristics of the language at hand, the 
current study aimed to assess the impact of phonemes and lexical properties on phonemic 
isolation tasks among pre-school children. Specifically, we aimed to test (a) the impact of 
the position of the phoneme (initial vs. final) on the phonemic isolation performance and 
whether this impact changes with age. Also, we aimed to test (b) the impact of the lexi-
cal status (shared, spoken, standard, and pseudo-words) on phonemic isolation tasks and 
whether this impact changes with age. Given that the performance in these tasks is affected 
by the working memory (Treiman et al. 1993) which is a limited resource, we tested espe-
cially kindergartners from the second year (K2) and the third year (K3), and in line with 
previous findings from Arabic (Saiegh-Haddad 2003), we predict that isolating the initial 
phonemes will be more difficult than the final ones to which children will listen without 
any interferences from the following sounds. Also, given the fact that the task will be less 
demanding with age, we expect that the gap between the initial and the final positions will 
decrease with age. Regarding the lexical distance and its influence on phonological rep-
resentation in the lexicon, we predict that manipulation of better represented items, such 
as shared and spoken words will be easier than literary items and thus manipulation of 
pseudo-words will be more difficult than all others.

Method

Participants

The details of the participating groups are presented in Table 1. A total of 1012 Arabic-
speaking kindergartners (605 girls) participated in this study including 487 (48%) from 
K2 (Mage in year = 4.74; SD = .51) and 600 (52%) from K3 (Mage in year = 5.71; SD = .49). The 
participants were recruited from 56 Arabic-speaking preschools from the north, the center 
and the south of Israel. All participants were from regular kindergartens and none was in 
special education or had visual or hearing difficulties.
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Measures

The phonemic awareness task was developed for the purpose of this study, with the partici-
pation of kindergarten teachers. This because there is no Arabic dictionary frequencies. The 
task consisted of 32 items that aimed to test initial (16) and final (16) phoneme isolation. The 
items targeted four different clusters that differed in the lexical status of these items: The first 
cluster comprised shared words, which are similar phonologically and semantically in both 
the spoken and the literary languages (e.g., /fi:l/ which means ‘elephant’). The second cluster 
comprised spoken words, which exist only in the spoken language (e.g., /si:χ/ which means 
‘knife’). The third cluster comprised standard words, which exist only in the literary language 
(e.g.,  which means ‘dry’). The fourth cluster comprised pseudo-words derived from both 
spoken (n = 4) and literary (n = 4) words in which one sound was replaced so that the word 
became meaningless (e.g., /ri:ħ/ which means ‘wind’, after replacing the final sound /ħ/ with 
/ʢ/, the new pseudo-word become /ri:ʢ/). All items were nouns and were monosyllabic (CVC) 
and hence their length was identical in all clusters (three sounds). The items were randomly 
organized based on their lexical status. The sounds that children were required to isolate rep-
resent all the sounds in Arabic but not the standard phonemes (/θ/, /ð/, /ðʕ/, /q/) and long vow-
els (/a:/, /u:/, /i:/). Also, each phoneme was presented twice: both in the initial and the final 
positions. During the test, each word was read to the participant who had to repeat it after the 
examiner and then to isolate the targeted phonemes. One point was assigned for successfully 
isolating the final or initial phonemes. The reliability of the test (Cronbach’s α) ranged from 
.92 to .94 in the different grade levels.

Procedure

Children were individually tested by an experimenter in a quiet room in one of the preschools 
participating in the study. The meeting lasted for an hour on average including two brakes of 
a maximum of 10 min long. In order to avoid order effects, half of the children started with 
the list of words with final isolations, and then they passed to the list with the initial isolations, 
while the other half started with other list that had an opposite order. As for the lexical status, 
the items from the four clusters (shared, spoken, standard, and pseudo-words) were randomly 
ordered in both lists. To carry out this study, experimenters had received training in conduct-
ing and coding the tasks. All the examiners were students in the field of education and had all 
received a specific and detailed training for the administration of the task.

Table 1   Details of the 
participants’ groups

a Mean age in year

K2 K3

N Participants (%) 487 (48%) 533 (52%)
Mean agea (S.D) 4.74 (0.51) 5.71 (0.49)
N Boys (%) 185 (38%) 230 (43%)
N Girls (%) 302 (62%) 303 (57%)
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Results

The descriptive statistics of the participants’ scores on the phonemic isolation task for 
both phoneme positions (initial vs. final) and lexical status (shared, spoken, standard and 
pseudo-words) are presented in Tables 2 and 3. The means reflect the children’s raw score 
of success. The participants’ average performance on the different measures did not show 
floor or ceiling effects. In addition, the developmental changes between K2 and K3 for both 
phonemic position and lexical status were highly significant for all variables (p < .001), a 
finding that strengthens the validity of the measures used in this study.

To answer our research question, regarding the impact of the phoneme position and 
grade level on the phoneme isolation task, we used a two-way ANOVA with phoneme posi-
tion as a ‘within subject’ factor and grade level as a ‘between subjects’ factor. The results 
revealed a significant effect of phoneme position F(1,1010) = 155.18, p < .001, η2= .133 
and grade level F(1,1010) = 260.76, p < .001, η2= .205. The effect of the position was due 
to higher accuracy in the initial (M = 11.2) than in the final phoneme isolation (M = 9.5), 
and the grade effect was due to higher performance in K3 (M = 12.3) than in K2 (M = 8.1). 
In addition, a significant interaction was found between the two factors F(1,1010) = 28.02, 
p < .001, η2= .027. This interaction was due to the change in the gap (mean differences) 
between the initial and the final phoneme which seem to be smaller in K3 than in K2 (see 
Fig. 1). In addition, to ensure that the advantage of the initial phonemes among the final 

Table 2   Descriptive statistics 
of raw scores mean and SD for 
phonemic position task

The F values are related to developmental changes between kindergar-
ten levels
a n = 487
b n = 533
***p < .001

Variables K2a K3b F

M SD M SD

Initial phoneme 9.39 5.33 12.86 3.61 149.43***
Final phoneme 6.82 5.32 11.83 5.77 253.38***

Table 3   Descriptive statistics 
of raw scores mean and SD for 
lexical status clusters

The F values are related to developmental changes between kindergar-
ten levels
a n = 487
b n = 533
***p < .001

Variables K2a K3b F

M SD M SD

Shared 4.23 2.49 6.17 1.93 192.98***
Spoken 4.12 2.5 6.23 1.94 226.08***
Standard 3.99 2.58 6.26 2.03 242.68***
Pseudo-words 3.86 2.49 6.01 1.99 231.46***
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ones was not influenced by the lexical status of the items, the interaction between the two 
factors was tested and was found to be significant F(5,1009) = 21.02, p < .001, η2= .059. 
Follow-up pair-wise comparisons revealed significant differences between initial and final 
phonemes among the shared, spoken, standard and pseudo-words clusters (p < .001). The 
interaction obtained here was due to the restriction in the gap between initial and final posi-
tions in the pseudo-words (see Fig. 2).

Fig. 1   Performance in raw scores for initial and final phonemic isolation task by grades

Fig. 2   Performance in raw scores of initial and final phonemes by lexical status
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As for the impact of the lexical status on the phoneme isolation task, the two-way 
ANOVAs with repeated measures analyses revealed a significant effect of lexical sta-
tus F(3,1010) = 13.68, p < .001, η2= .039 and grade level F(3,1010) = 260.75, p < .001, 
η2= .205. Also, the interaction of lexical status by grade level was found to be signifi-
cant F(3,1010) = 7.43, p < .01, η2= .007. Follow-up pair-wise comparisons revealed 
no significant differences between the shared, spoken and standard clusters that, as 
illustrated in Fig.  3, were all significantly higher (p < .001) than pseudo-words (i.e., 
shared = spoken = standard > pseudo-words).

Discussion

The current study aimed to investigate the impact of the position of the target phonemes 
(initial vs. final) on the phonemic isolation performance and whether the lexical status of 
the words (shared, spoken, standard and pseudo-words) may impact the phonemic isola-
tion task among 1012 Arabic-speaking kindergartners from K2 and K3. The results we 
obtained from the analysis of the ANOVA regarding the phonemic position revealed that 
the performance in initial phonemes was found to be higher than in final phonemes both in 
K2 and K3 (with larger gaps between the two positions in K2). As for the second research 
question, and although the main effect obtained in the ANOVA repeated measure analysis, 
no differences were found between shared, spoken and standard words, which means that 
the main effect was due only to differences between pseudo-words and the others, whereas 
the performance in pseudo-words was significantly lower than all the others.

The advantage in initial phonemic isolation on the final phonemic isolation was not in 
line with our prediction, and was also in contrast with previous findings on the Arabic 
language (Saiegh-Haddad 2003, 2004). However, the advantage in manipulating initial 
phonemes on final phonemes was reported in previous studies (Content et al. 1986; Tre-
iman et  al. 1993). The differences from Saiegh-Haddad’s studies may be related mainly 
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to differences in the nature, length and complexity of the syllabic structures (CVCC and 
CVCVC) used in these studies. Indeed, the author argued that “It is possible that language-
specific prosodic constraints may affect the ease with which intra-syllabic units are orally 
produced as the outcome of phonological analysis” (Saiegh-Haddad 2004, p. 507), espe-
cially as PA is also affected by the number of mental operations and working memory load 
needed to complete the specific manipulation (De Graaff et al. 2008). In the current stud-
ies we used a simple CVC syllabic structure that includes fewer sounds and as a result, it 
is easier to manipulate than more complex syllabic structures. In this same context, and 
according to the hierarchical onset-rime structure of the syllables, it is more difficult to 
attend and access final phonemes than initial ones due to the fact that final phonemes con-
stitute, together with the preceding vowel, phonological unit (rime-VC) that is more dif-
ficult to access than the initial ones (onset-C) which acts like phonological units on its 
own (Treiman et al. 1993). Accordingly, our results from Arabic, when using only simple 
CVC syllables, provide support to onset and rime (C-VC) as preferred sub-syllabic divi-
sion units, rather than body and coda (CV-C). This is contrary to previous findings from 
Hebrew that is written in an abjad, whereas children showed preferences for CV as a unit of 
segmentation and they tend to split CVC items into CV-C i.e., into body-coda (Share and 
Blum 2005). Hence, more systematic studies with different syllabic structures are needed 
to confirm these preferences.

The impact of the lexical status on phonemic isolation ability, which was reflected by 
a modest effect size (η2= .039), was in line with our predictions and was also in line with 
earlier studies (Asadi and Ibrahim 2014; Metsala 1999). These findings, on the one hand, 
provide support to the lexical restructuring model (Metsala 1999) which claimed that pho-
nological manipulations of real words, that are already stored and differentiated in the lexi-
con with more fine-grained phonological information (Walley et al. 2003), should be easier 
than pseudo-words. Indeed, the main effect obtained here seems to be related mainly to 
the weaker performance in phonemic isolation of pseudo-words with respect to the other 
clusters (shared, spoken and standard words). On the other hand, the results showed that, 
contrary to expectations, the lexical distances between shared, spoken and standard words 
failed to impact the performance in phonemic isolation tasks. Similar findings however, 
were reported in previous studies on Arabic (Saiegh-Haddad 2004).

Unlike the support provided for the lexical restructuring model (Metsala 1999) when 
comparing real words and pseudo-words, the absence of the impact of the lexical dis-
tance between the three clusters of real words, despite the differences in their familiarity 
(especially between standard and the others), is not in total accordance with this model. 
However, we should keep in mind the differences in the syllabic structures in Arabic that 
are thought to be simpler than English, especially those used in the current study (CVC). 
Again, the performance in phonological manipulations is influenced by the length and 
complexity of the syllabic structure of the words (Treiman 1991; Treiman and Weatherston 
1992). Using simple CVC items in this study may explain the effect of the absence of 
familiarity between shared, spoken and standard words (Saiegh-Haddad 2004). It is worth 
noting that in addition to the simple syllabic structure of the words, these words included 
phonemes that are not diglossic, which also make this task less demanding. Hence, the 
effect of familiarity could be expressed more with challenging and demanding items.

To conclude, this study provides evidence for the impact of the phonemic position on 
phonemic isolation ability in which isolating initial phonemes was easier than final ones. In 
addition, the impact of the lexical status on phonemic isolation was also tested; the results 
showed that the lexical status of the items impacts the performance in phonemic isola-
tion, in particular when the distance between word clusters is more notable, as between 
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pseudo-words and the others. However, when the distance between these clusters is less 
critical, as between the clusters of real words whereas the task is less demanding, this 
impact evaporates. Implications arising from this research are related to theoretical, meth-
odological and pedagogical aspects: the advantage of the initial phonemic position rather 
than the final one in phonemic isolation tasks supports the onset rime (C-VC) structure, 
rather body coda (CV-C) as preferred sub-syllabic division units. Also, the advantage of 
the real words rather than pseudo-words provided a partial support to the lexical restructur-
ing model. As for the methodological implication, the variety in the findings from differ-
ent studies seems to be partly related to differences in the properties of the items that may 
obscure the interpretation of these findings. Future research should take into consideration 
the differences in the nature, complexity and length of the syllabic structures used in the 
different studies. Pedagogically, understanding the influence of specific properties of word 
and sound features on PA may be particularly important in intervention programs, espe-
cially for Arabic-speaking children in light of the diglossic reality they face in develop-
ing both oral language and future academic skills. In general, kindergarten teachers should 
expose kindergarten children to more phonological manipulations activities in the different 
versions, spoken as well as literary Arabic. However, they should be aware of the differ-
ences between initial and final phonemes when they manipulate simple items (CVC). Our 
result indicates that initial phonemes are easier to manipulate than final ones, and hence, 
assessments and intervention programs have to start, with less challenging items and may 
gradually move to more challenging ones. Hence, we recommended that phonological 
manipulation starts with initial phonemes and then move gradually to final phonemes. One 
limitation of this study is related to the fact that nearly all the spoken words used in this 
study may be appropriate for the vast majority of participants, but not all of them, espe-
cially as our study included a large sample of children from various parts of Israel.
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