
 1 
Johansson, B. & Lindgren, E. (2021). Fluency and its relationship with typology, exposure and 
lexical retrieval in bilingual biscriptal Persian-Swedish children’s writing. L1-Educational Stud-
ies in Language and Literature, 21, 1-28. https://doi.org/10.17239/L1ESLL-2020.21.01.12 
Corresponding author: Baran Johansson, Umeå university, Humanisthuset, Umeå universitet, 
901 87 Umeå, Sweden, email: baran.johansson@umu.se 
© 2021 International Association for Research in L1-Education. 

FLUENCY AND ITS RELATIONSHIP WITH TYPOLOGY, EXPO-
SURE AND LEXICAL RETRIEVAL IN BILINGUAL BISCRIPTAL 

PERSIAN-SWEDISH CHILDREN’S WRITING 

BARAN JOHANSSON AND EVA LINDGREN 

Umeå University 

Abstract 
Bilingual literacy not only supports academic success it also contributes to bilingual children’s develop-
ment of identity. However, not all contexts allow children to develop their writing fluency in their first 
language (L1) to the same degree as in their school language, their second language (L2). Few studies have 
explored bilingual children’s writing fluency in two languages and most studies to date have focussed on 
Latin scripts, in particular English. The present paper fills this gap by exploring writing fluency of bilingual 
biscriptal children in the typologically different languages Swedish (official language and main medium of 
instruction) and Persian (home language). Twenty-three bilingual biscriptal children between the ages of 
10-15 wrote four texts each by hand using Eye & Pen, descriptive and narrative, in Persian and Swedish 
respectively. The final texts and temporal information were used to compute product and process writing 
fluency. In order to explore writing fluency further, the role of language exposure and lexical retrieval was 
investigated. A survey was used to explore the participants’ exposure at home and participants’ lexical 
retrieval was measured by standardized tasks in each language. An additional qualitative study of three 
writers focused on what may have caused interruptions in fluency in the two languages. Results show that 
the children produced more characters, words and clauses and wrote faster, produced longer and more 
complex bursts in their L2 as compared with their L1. Exposure in L1 was connected with writing fluency 
in both languages while lexical retrieval was mildly related with fluency in L1. Typological characteristics 
such as diacritics created pauses and hence interrupted writing fluency in both languages.  
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1. INTRODUCTION 

Early initial development of literacy in a first language (L1) supports the development 
of literacy in a second language (L2) (Bialystok, 2001). Equally important, though, is 
that the use of multilingual literacy can endorse and encourage children’s diverse 
backgrounds and facilitate their development of self and identity (Cummins & Per-
sad, 2014). Even so, opportunities to develop both a home language and a school 
language can be limited due to, for example, language educational policies (Ei-
senchlas, Schalley & Guillemin, 2015). A study in France with nine-year-old children 
speaking Moroccan Arabic at home, showed that their orthographic development in 
their home language was highly influenced by French and their writing through 
French was stronger than that in their home language (Weth, 2015). Language edu-
cation policy stated that the medium of instruction in school was French but that 
children could attend optional mother tongue classes for two hours a week for two 
years, resulting in limited opportunity for practise literacy in their home language. 
Similarly, in the Swedish context, the medium of instruction in school is generally 
Swedish but every child with a parent who speaks another language than Swedish is 
entitled to mother tongue instruction for around one hour per week (Ganuza & Hed-
man, 2017).  

One way to explore how the current language policy situation may, or may not, 
affect multilingual children’s literacy development in their two languages is to inves-
tigate their writing fluency. Writing fluency has been described as “the end product 
of all the writing processes” (Olive et al., 2009: 305). This means that it can be viewed 
as a measure that comprises aspects that writers struggle with and aspects that they 
manage with ease when writing. For example, if writers are confident and experi-
enced in writing a particular genre and a particular language, their writing fluency 
would be high. On the other hand, if they would be unfamiliar with a keyboard, a 
language, or not fully master the motor skills to form letters with pen and paper, 
their fluency would be hampered.  

To our knowledge, the majority of writing fluency studies that investigate chil-
dren’s writing have included monolingual children (e.g., Alves & Limpo, 2015) and 
studies where bilinguals are included mainly focus on adults (e.g., Chenoweth & 
Hayes, 2001). In addition, studies where different scripts are included typically focus 
on Latin-scripts with English as either L1 or L2 (e.g., Spelman Miller et al., 2008), an 
exception being Kobayashi & Rinnert (2013), who analysed adult writers using L1 
(Japanese) than L2 (English). We have not found any studies that investigate the writ-
ing fluency of bilingual and biscriptal children with languages from different alphabet 
systems. 

Against this backdrop, the aim of this paper is to explore the writing fluency of 
Swedish-Persian bilingual and biscriptal children in their two typologically different 
languages Swedish and Persian. In order to shed light on how language use in and 
outside school may interplay with children’s writing, we also explore how children’s 
familiarity with the two languages, in terms of exposure and lexical retrieval may or 
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may not impact on their writing fluency, the following research questions are ad-
dressed:  

1) How does writing through Persian and Swedish affect the writing fluency of 
bilingual children?  

2) What relation can be found between children’s exposure at home and their 
writing fluency in both languages?  

3) What relation can be found between children’s lexical retrieval skills and 
their writing fluency in the two languages?  

4) What typological characteristics of Persian and Swedish can affect writing 
fluency? 

Different terms such as mother tongue, home language and heritage language are 
used in the literature to refer to the first language one learns. Other terms such as 
foreign language, additional language and school language have been used to de-
scribe the second language one acquires. In the current paper, Persian is considered 
as participants’ L1 as it was the first language they acquired, and Swedish is consid-
ered as their L2. To be consistent, L1 and L2 are also used in the literature review.  

2. LITERATURE REVIEW 

2.1 Writing fluency 

A writing activity can be explained as a group of unique thinking processes which 
writers plan or arrange during text production (Flower & Hayes, 1981). Cognitive 
models of writing explain how four main cognitive processes underlie writing: a plan-
ning processes that set goals and build a mental representation of the information 
which will be utilised later, a translating processes that transform ideas into linguistic 
forms, a transcription processes which involve handwriting or typing ideas into a 
written language and a revising processes that observe, assess and alter the written 
text (Hayes & Flower, 1980; Hayes, 2000; Kellogg, 1996; Chenoweth & Hayes, 2001; 
Berninger & Winn, 2006).  

During a writing activity, writing fluency is particularly connected with the trans-
lation and the revision processes (Chenoweth & Hayes, 2001). A fluent writer with 
great resources and linguistic experience has acquired complex grammatical struc-
tures and rapid access to words in the mental lexicon (i.e., lexical retrieval skills). 
During the translation process these resources can be accessed quickly and writers 
swiftly translate their ideas into words and structures that reflect their intended 
meaning. As a result, longer chunks of words, i.e., bursts, are transcribed before writ-
ers stop to revisit the text produced so far or plan ahead, and revisions occur less 
often (Chenoweth & Hayes, 2001). Fluency has also been connected with writing 
proficiency, indicating that the more familiar a writer becomes with writing, the 
more fluent they become. Wagner et al. (2011) found that the strength of associa-
tions between handwriting speed and productivity (assessed by total number of 
words and lexical diversity) of English monolingual children almost doubled from the 
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first to the fourth grades. They concluded that an individual with great handwriting 
fluency can dedicate more attentional capacity to high-level skills such as planning 
and composing a text as compared with somebody who still struggles with motoric 
aspects of writing. As a result of the higher cognitive constraints when using L2, chil-
dren and teenagers have shown higher writing fluency, measured by number of 
words per minute, and longer bursts in their L1 as compared with L2 (Schoonen et 
al., 2009; Spelman Miller et al., 2008). In a study of teenage students’ writing fluency 
in Swedish as L1 and English as L2, students’ fluency in both languages increased 
across school years, which the authors explain as a result of their greater linguistic 
experience (Lindgren et al., 2008). With linguistic experience follows automatization 
of low-level skills, such as spelling and punctuation, or vocabulary and grammar in 
an L2, and writers are less frequently slowed down by having to think about the 
spelling of a word, what the word translates into the L2, or to try out different op-
tions before deciding on a written version that represents their ideas.  

2.2 Measuring writing fluency 

Fluency in writing has been measured in a number of different ways. One way to 
assess writing fluency has been to compute length and speed of production units 
(Wolfe-Quintero et al., 1998). For examples, some have analysed final texts by count-
ing number of words (Christensen, 2004; Graham et al., 1998; Johnson et al., 2012; 
Alves et al., 2012; Kent et al., 2014; Grewal & Williams, 2018), ideas and sentences 
(Johnson et al., 2012; Kent et al., 2014; Grewal & Williams, 2018) produced by both 
adults and children (up to age 15) in a variety of Latin-based scripts such as English, 
German, Dutch, and Portuguese. Others have examined the process, the temporal 
aspects of fluency, (Wolfe-Quintero et al., 1998) by measuring the number of char-
acters, words or syllables in a specific amount of time in both Latin-based orthogra-
phies as in English (Chenoweth & Hayes, 2001; Chandler, 2003; Spelman Miller, et 
al., 2008; Kobayashi & Rinnert, 2013), Portuguese (Alves & Limpo, 2015) Swedish 
(Lindgren et al., 2008), Italian (Stievano et al., 2016), French (Olive et al., 2009) and 
non-Latin based orthographies such as Turkish (Babayiğit & Stainthorp, 2010) and 
non-alphabetic languages, for example Japanese (Kobayashi & Rinnert, 2013) and 
Chinese (Ellis & Yuan, 2004) in adults’ and children’s writing. In addition, Chenoweth 
and Hayes (2001: 88) divided bursts into two categories defined as “segments termi-
nated by pauses as P-bursts and segments terminated by revisions as R-bursts”. 
These were counted as the number of words before pauses or revisions. Among all 
the measures mentioned above, “number of words per minute” is considered one of 
the most common measures to explore writing fluency (Waes & Leijten, 2015: 81).  

Characteristics of the script(s) of the analysis have been considered when deter-
mining suitable fluency measures. For instance, Lindgren et al. (2008) investigated 
the longitudinal development of fluency and revision of children in grade 8 and 9 
(ages 14 and 15) in L1 (Swedish) and L2 (English). These languages are both Latin 
scrips but vary in their construction of words; in Swedish more words are 
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compounded than in English leaving fewer but longer words in Swedish. Thus, they 
used number of characters per minute and number of characters per burst as 
measures of writing fluency instead of number of words per minute or per burst 
(Lindgren et al., 2008: 139).  

2.3 Tools to explore writing fluency 

The development of technologies has created opportunities for researchers to study 
writing fluency both through typing and handwriting. Writing fluency can be cap-
tured by digital technologies such as keystroke logging using a keyboard (Sullivan & 
Lindgren, 2006; Lindgren & Sullivan, 2019) and handwriting tools as in Eye and Pen 
(Alamargot et al., 2006), HandSpy (Alves & Limpo, 2015; Alves, Leal & Limpo, 2019), 
or OpenHandWrite, a set of programs for the capturing and analysis of handwriting 
(Simpson, 2020). Handwriting tools such as the Eye and Pen device allow researchers 
to record and study a person’s handwriting with a digitizing tablet. Participants write 
with a pen on a piece of paper, which is attached to the tablet and the tablet is con-
nected to a computer. The written text is shown simultaneously on the computer 
screen (Alamargot et al., 2006). Participants’ experiences with different writing tools 
when collecting the writing data is another factor to take into account when select-
ing writing tools in fluency studies. For instance, it is not suitable to examine writing 
fluency via typing in case the participants are not acquainted with the keyboards’ 
functions of that specific script. 

2.4 Children’s writing fluency 

Children’s writing fluency has been studied from different perspectives. For instance, 
the impact of genre on children’s writing fluency has been analysed, showing that 
genre (narrative vs argumentative) did not affect the writing fluency of French mon-
olingual children grades 5 (10.7 years) and 9 (14.10 years) (Olive et al., 2009). A study 
of monolingual Portuguese children (Alves & Limpo, 2015) showed that regardless 
of genre, more experienced writers in grade 7 (12.5 years) had greater writing flu-
ency and produced three times more words per minute than inexperienced writers 
in grades 2 (7.6 years). Moreover, children with more proficient transcription skills 
produced longer bursts and shorter pauses which led to greater writing fluency 
measured by number of words per minute (Alves & Limpo, 2015). Olinghouse & Gra-
ham (2009) similarly found that English monolingual children’s handwriting speed 
and spelling skills, as well as their knowledge about the role of motivation, uniquely 
predicted their writing fluency. 

A limited number of papers have examined bilingual children’s writing fluency. 
For example, Lindgren et al. (2008) used keystroke logging to investigate the devel-
opment of fluency and revision of children in grade 8 and 9 (ages 14 and 15). Each 
year, the children wrote descriptive/persuasive essays in their L1, Swedish, and in 
their L2, English. During the course of the project, the children became more fluent 
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in writing. In other words, they wrote at a higher speed and stopped less frequently 
to pause and revise. The writers’ fluency in Swedish was greater than their English 
which the authors explained by the fact that writing in L1 demands lower cognitive 
capacity than writing in L2. 

2.5 Lexical retrieval and writing fluency 

Lexical retrieval refers to the process of gaining access to concepts in the mental 
lexicon and translating them into linguistic form (Levelt & JM, 1989; Field, 2003). 
Lexical retrieval is connected with the translation element in writing process models 
(e.g., Flower & Hayes, 1981; Hayes, 2012) and considered a complex process that 
tends to slow writers down during writing (Kellogg, 1994). However, since lexical re-
trieval affects writers’ working memory it can also assist writers by reducing cogni-
tive load leaving more resources for writers to focus on other elements of a writing 
task (McCutchen et al., 1994; Kellogg, 1999).  

Writers are generally not as familiar with their L2 as they are with their L1, e.g., 
they would not know as many words in the L2 as in their L1. This would affect their 
speed of lexical retrieval when they have to translate concepts into linguistic form, 
thus their lexical retrieval would not be automatised in the L2 (Schoonen et al., 
2009). In a study including 14-15 years old L1 Dutch speakers, Snellings et al. (2004) 
established a connection between lexical retrieval and production in L2 and showed 
that familiarity with words and practise of speedy retrieval of the words transferred 
into their writing. 

Grewal & Williams (2018) used the Eye and Pen tool to analyse the relationship 
between lexical retrieval skills and writing process measures i.e., execution speed, 
bursts size as well as writing products as in number of words, sentences and text 
quality in handwritten texts of children (10-13 years old) writing through English as 
L2. The analysis demonstrated significant correlations between lexical retrieval skills 
and the product fluency measures number of words and sentences, and the process 
fluency measures execution speed and burst length, and with lexical richness and 
writing quality. Further, hierarchical regression models revealed that lexical retrieval 
was important for various aspect of writing, but indirectly: “lexical retrieval was 
shown to have a significant and indirect relationship to the number of words, lexical 
richness, number of sentences, and writing quality in writing product for EAL chil-
dren” (p. 812). 

Even though lexical retrieval seems to be an important aspect of L2 writing flu-
ency, evidence for its impact on L1 writing is less conclusive. In a study including 
monolingual Turkish children, Babayiğit & Stainthorp (2010) found no association 
between writing fluency, number of words per minute, and lexical retrieval skills. 
Similarly, Williams & Larkin (2013) did not find a relationship between writing flu-
ency, number of words, and lexical retrieval, RAN letters, in a group of English mon-
olingual children. 
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2.6 Exposure, L2 development, and fluency 

When developing a second language, exposure to the target language is a positive 
factor. In a study of young learners’ development of English as L2, Lindgren & Muñoz 
(2013) found that next to linguistic distance between L1 and L2, exposure to the tar-
get L2 outside school was the strongest predictor of both listening and reading com-
prehension. Similarly, in Peters et al. study of 145 learners between the ages of 12-
21 (2019) in the Flemish parts of Belgium, exposure to the L2 (English) was positively 
connected with children’s vocabulary knowledge. 

Writing fluency in L2 can also be enhanced by childhood exposure to the target 
language (Arecco & Ransdell, 2002), but does not have to be, as shown by Mikulski 
& Elola (2011). In their study of Spanish speaking university students in the USA, they 
found that students were less fluent when writing through Spanish (L1) as compared 
with English (L2). The fact that students grew up speaking Spanish in their homes but 
had only been taught writing through the medium of instruction, English, was 
brought to the fore as an explanation of the higher fluency in English (Mikulski & 
Elola, 2011). Somewhat contradictory results are presented in Bulté and Housen 
(2019), who found only limited effects of English (L2) as a medium of instruction in a 
high exposure CLIL (Content and Language Integrated Learning) program on 11-13 
years-old children’s L2 written complexity. Thus, even though exposure to the L2 tar-
get language has an effect on children and adults’ L2 proficiency, evidence seems 
more consistent regarding aspects of reading, listening and vocabulary, than speak-
ing and indeed, writing. To the best of our knowledge, no previous research has stud-
ied children’s exposure and writing fluency in Persian, nor compared bilingual bis-
criptal children’s exposure and writing fluency in two different alphabets.  

3. MOTHER TONGUE INSTRUCTION AND LINGUISTIC CONTEXT 

According to Swedish statistics, 138 916 people who lived in Sweden in 2019 were 
born in Iran or in Afghanistan (Befolkning Efter Födelseland, Ålder Och Kön. År 2000 
- 2019, 2020). Persian is among the top ten largest minority languages in Sweden and 
60% of the children who have the right to attend Persian mother tongue instruction 
choose to participate in those classes (SOU, 2019). During the academic year 2017-
18 a total of 9682 children from grades 1-9 participated in Persian mother tongue 
instruction classes in Sweden (SOU, 2019). The majority of these children attended 
Swedish schools with Swedish as the language of instruction.  

Mother tongue instruction classes are usually organized after school during af-
ternoons or evenings, they are held once a week and last less than 60 minutes (Ga-
nuza & Hedman, 2017). The syllabus is dense and includes oracy, literacy and culture, 
and is difficult to follow given the time limits. Ganuza and Hedman (2015) observa-
tions showed that there was more focus on reading than writing in mother tongue 
classes in Sweden. During lectures, the only writing activities were limited to writing 
the text that was written on the whiteboard or there were some questions in the 
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textbooks and the students were required to write down some short answers. Other 
writing activities were restricted to homework assignments.  

A mother-tongue teacher’s educational background varies (SOU, 2019) and there 
is no formal teacher education specifically aimed at mother tongue instruction. Some 
of these teachers might have teacher training backgrounds from their home coun-
tries, some might study the teacher training program in Sweden and the rest might 
just know the language and/or have other educational backgrounds. For example, 
one of the mother tongue teachers in this project had studied Art at a university in 
Iran. 

3.1 Linguistic context 

Persian has an alphabetic orthography with a modified version of the Arabic script 
and is written from right to left (Khanlari, 1979). There are six vowels in Persian: 
three short vowels and three long vowels. The short vowels are indicated ortho-
graphically by diacritics which are connected to the preceding letter and they are 
only used in early literacy education (Baluch & Besner, 1991). Long vowels are always 
written out in Persian and have their own graphemes (Baluch, 2006). Persian orthog-
raphy has 32 letters. These letters are constructed by a total of 19 characters, of 
which 17 create different letters by placing dots above or below the characters or by 
omitting them (Sadeghi, 2013), for example, ب /b/, ت /t/, ث /s/, ج /dʒ/,  چ /t∫/, خ /X/, 
 h/. Thus, the number of dots (one to three) and their placement (above or below/ ح
the letters) are highly critical for interpreting which letter they form. In addition, 
there are two letters that can be distinguished by adding or omitting a line above the 
letter ک /k/ گ /g/ (Sadeghi, 2013). Another typical characteristic of Persian orthog-
raphy is emphasis (tashdid), which is indicated by a diacritic instead of writing a con-
sonant twice (Versteegh, 1997).  

Swedish is a Latin-based script and the letters are written from left to right. There 
are 29 letters, 26 Latin based and three letters ä, å, ö with diacritics (Håkansson & 
Norrby, 2010). These three characters have distinct phonological characteristics and 
can be perceived by L2 learners of Swedish as confusing, as they are visually similar 
to the a and o characters (Olofsson, 2003). These characters can also be difficult for 
Swedish young learners when they start to read and write (Olofsson, 2003). In addi-
tion, compound words are frequent in Swedish (Hedlund, Pirkola, & Järvelin, 2001) 
and there are no restrictions as to a compounds’ length (Olofsson, 2003). For exam-
ple, the Swedish word for “nail polish remover” is nagellackborttagningsmedel, a 
compound of the words nagellack, borttagning, and medel. 

In order to find suitable measures for writing fluency that would allow for com-
parison between Persian and Swedish, a small study was conducted with a focus on 
three measures of text length: number of characters, words, and clauses. Ten texts 
were chosen from the Swedish immigration office website. The texts were in Swe-
dish with their corresponding official translations in Persian. Number of words and 
characters were computed using Microsoft Word. Paired-sample t-tests showed that 
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there was a significantly higher number of characters in the Swedish texts (M = 
4333.90, SD = 2103.93) as compared with the Persian texts (M = 4031.80, SD = 
1978.36), t(5.22) =, p < .01), with a large effect size (0.75). Further, there were signif-
icantly fewer words in the Swedish texts (M = 834.20, SD = 396.39) as compared with 
the Persian texts (M = 960.90, SD = 490.57), t(-3.67) =, p < .01), again with a large 
effect size (0.60). As for the number of clauses, there was no significant difference 
between the languages. 

These results are in agreement with the main characteristics of these two orthog-
raphies. Short vowels are not written in Persian, but they are always written in Swe-
dish. Therefore, we found more characters in Swedish than Persian in the immigra-
tion office texts. In addition, we had assumed that compound words would be more 
frequent in Swedish than in Persian. This was also verified by the comparison be-
tween the two versions of the immigration office texts. Our third measure, number 
of clauses, did not turn out to be different between the languages, indicating that 
the syntactic structure of the languages is similar. 

4. MATERIAL AND METHODS 

In this study, we employ a mixed methods approach (Creswell, 2003) using a sequen-
tial explanatory model. First, we focus on the relationship between exposure, lexical 
retrieval and writing fluency through statistical analyses. Secondly, we conduct a 
small qualitative analysis of three participants’ text production in order to go into 
depth with the question of how typology can affect writing fluency in these two 
scripts. Lastly, we combine the results in the concluding discussion. The data was 
collected within the framework of a larger project with the aim to investigate bilin-
gual children’s reading and writing competencies. 

4.1 Participants 

Participants were recruited via social media and via advertisements in Persian radio 
channels in Sweden. The procedure of the project was explained to the children and 
their parents. If they showed an interest in participating in the project, an infor-
mation letter and a letter of consent was sent to them in both Persian and in Swedish 
and they were asked to fill in the forms in the language they felt most comfortable 
with.  

In order to participate, children were required to be able to understand, speak, 
read, and write both Persian (Farsi/Dari) and Swedish. They were expected to speak 
Persian (Farsi/Dari) at home and both their parents should be Persian (Farsi/Dari) 
native speakers. In addition, the children should have been in the Swedish school 
system for at least the past three years. The three-year criteria was used to ensure 
that the children had had enough time to acquire basic knowledge in Swedish and 
thus be able to perform the tasks (Hedman, 2009). On average, the participants had 
been in Sweden for 8.5 years and had participated in the Swedish school systems for 
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5.6 years at the time of the study. The children came from different Swedish cities 
with Persian communities where the children had the opportunity to hear and speak 
Persian in society and receive mother-tongue education at school. There were 26 
children who participated in the project. Two of them were diagnosed with dyslexia 
and therefore not included in the present study. One additional participant was ex-
cluded from the analysis as he did not write about the assigned topic but chose one 
of his own. The remaining 23 children were at grades 4-9, between 10 and 15 years 
of age, with a mean age of 12.6 years. The participants attended Swedish schools 
with Swedish as a medium of instruction and all the courses except those in lan-
guages (e.g. English, German, French) were in Swedish. They used Persian during 
mother tongue classes. 

Table 1. Distribution of participants across grades 

Grades N 

Grade 4 6 
Grade 5 4 
Grade 6 2 
Grade 7 5 
Grade 8 3 
Grade 9 3 

 
Participants and their parents were asked to choose the time and the place for the 
meetings. They were asked to find a place that was suitable for them and quiet, in 
order to avoid distractions. The places that were chosen were meeting rooms, class-
rooms at schools, homes, and libraries.  

Children respond differently to performing tasks like the ones in this study. If a 
participant showed signs of tiredness, sadness, or discomfort, in particular the 
youngest ones, we ended the session and resumed it at a later occasion. Most of the 
participants finished all the tasks during two or three sessions. The order of tasks and 
languages was counterbalanced. A few of the older participants could only meet 
once. In these cases, we made sure that the meeting took place on a day when they 
did not go to school nor participated in any other school activities. Even though the 
data collection varied in time between participants, we believe that by paying close 
attention to their individual preferences and needs we also allowed them to perform 
the tasks to the best of their abilities. 

We are aware that the sample size is small and that the age span between chil-
dren is large and we acknowledge the limitations it brings to the study. Even though 
a full year was spent recruiting participants with the explicit aim to result in a more 
balanced group, the Persian community in Sweden was not large enough for us to 
find participants that met the criteria for the study, i.e., could read and write in both 
Persian and Swedish, and that were willing to participate in the study.  
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4.2 Material and procedures 

4.2.1 Questionnaire 

In the frame of the larger project, a questionnaire was developed to obtain infor-
mation about participants’ background, language use and attitudes. For the purpose 
of the current study, we used the questions that related specifically to their interac-
tions and their literacy. The first set of questions related to how often participants 
speak Persian and Swedish with their parents, siblings, grandparents/babysitters and 
family’s friends. They could choose between the options never (0), rarely (1), some-
times (2), often (3) and always (4). The second set of questions related to their read-
ing and how often they read something such as books, journals, newspapers, comic 
books in Persian and Swedish at home. The options for these questions were never 
(0), once a year (1), once a month (2), at least once a week (3) and every day (4). The 
mean of participants’ responses (0-4) can be found in Table 4. One participant did 
not have time to answer the questionnaire. Therefore, the responses and corre-
sponding analysis include 22 participants. 

4.2.2 Lexical retrieval 

Two standardised measures of lexical retrieval skills were used: phonological fluency 
and semantic fluency in Persian (Kormi-Nouri & Moradi, 2009) and in Swedish (Carls-
son, 2009). The phonological fluency tasks in Persian consisted of three letters m, a, 
and n. Each of these letters was written on a separate card that was shown to the 
participants and read out aloud. Participants were then asked to produce as many 
words as they could within one minute starting with that letter. The Persian semantic 
fluency task included six categories (fruit, girl’s name, boy’s name, body parts, col-
ours, kitchen appliances). The participants were given one minute to produce as 
many words as they could in each of the categories.  

In the phonological word fluency task in Swedish, children were asked to produce 
as many words as they could that started with f, a and s, in one minute per letter. 
For the semantic fluency task, participants were given one minute to produce as 
many words as they could for the category “animals”.  

One of the strengths of the current paper is that we used standardized tests in 
both languages. However, because the tests were constructed in different countries, 
it was impossible to find identical tests. We tried to find tests that were as similar as 
possible in the two languages, but they are still slightly different in their designs. For 
example, the semantic fluency test contained more categories in the Persian test 
than in the Swedish one.  

In order to compare the results between languages, we divided the number of 
produced words by time (s) and created one composite score for phonological and 
semantic retrieval fluency per second in each language which we define as partici-
pants’ lexical retrieval. In doing so we first converted the raw scores of phonological 
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and semantic fluency per second to z-scores, then added the z-scores in each lan-
guage and divided them by two. The mean and standard deviation of the phonolog-
ical and semantic fluency per second in each language prior to converting them to z-
scores and making composite measures are presented in Table 4. In the paired-sam-
ple t-test and correlation analysis, the composite scores of these two measures in 
each language are used in order to investigate lexical retrieval skills.  

The Cronbach’s alpha for the phonological and semantic word fluency per second 
in Swedish was 0.41 (mean inter-item correlation .26). The Cronbach’s alpha for the 
phonological and semantic fluency per second in Persian was 0.81 (mean inter-item 
correlation .69). 

4.2.3 Writing tasks 

 Each participant wrote four texts: one narrative and one descriptive text in each 
language. Two genres were included in order to account for the fact that writing may 
differ between genres, even though these differences seem less prominent with chil-
dren below 15 years of age (Berman and Nir-Sagiv, 2007).  

In general, bilingual biscriptal children who attend Persian mother tongue in-
struction classes in Sweden are used to writing by hand. They do not use the Persian 
keyboard and thus are not familiar with its functions. Therefore, we decided to 
choose the Eye and Pen tool (Alamargot et al., 2006) to collect and analyse the texts.  

For the narrative writing tasks, two frog stories with similar content, Frog where 
are you? (Mayer, 1969) and A boy, a dog and a frog (Mayer, 1967) were used. Before 
initiating the main study, a pilot study was conducted where one participant wrote 
about all the pictures in the narrative tasks in both languages. The pilot study re-
vealed that the frog stories contained too many pictures which made the participant 
tired. Therefore, seven key pictures were chosen from each frog story and the tasks 
were piloted again, together with two descriptive tasks, their dream house and their 
dream present. For the narrative tasks, the participants were asked to write about 
the pictures and for the descriptive tasks, they were asked to write about their 
dream house and their dream present. After the pilot study, an approximate writing 
time of 30 minutes was established for each narrative task and 15 minutes for each 
descriptive task. All children finished within the time limits. In case children’s hand-
writing was unclear, they were asked to read their texts aloud after completing it. 
The audio recordings were used as a backup.  

4.2.4 Fluency measures 

Fluency was divided into product fluency (text length) and process fluency (writing 
speed). Both product and process fluency were divided into total number of charac-
ters, words, and clauses in order to account for differences in typology reported in 
section 3.1. Number of characters, words and clauses were counted manually using 
the final texts in Eye & Pen. The total writing time was retracted from Eye and Pen 
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and computed from the time the participant started writing until they lifted the pen 
for the last time.  

A word was defined as a number of characters such as hello between two spaces 
(Alamargot et al., 2010). Words were counted according to how they were written. 
For example, if a participant wrote a compound word as two words, it was counted 
as two words. The clauses were divided into main and subordinate clauses. In cases 
where the children did not include a main verb, text before or after that sentence 
were analysed in order to decide if it could be considered an elliptical main clause. 
For example, in a Persian text, the last sentence in one participant’s text was “I want 
to a parking space, two toilets and one bathroom”. The participant had left out the 
word “have” after “to”. The prior sentences were “I want to have white and black 
walls. I like to have six rooms and one kitchen”. Therefore, in parallel with these sen-
tences, we considered the sentence without “have” as an elliptical main clause. 

4.2.5 Reliability of measures 

One Persian native speaker and one Swedish native speaker counted the number of 
characters and words in 8.7% of the texts (equivalent to eight texts). In addition, a 
Persian mother tongue teacher and a Swedish language teacher counted the number 
of clauses in the respective languages in 8.7% of the texts (equivalent to eight texts). 
The interrater reliability was (k = 0.80, p <.0.001) in both genres and languages, which 
can be considered as a substantial agreement (Landis & Koch, 1977). In addition, the 
first author counted the product measures of each text three times. The fourth time 
she counted all three product fluency measures; number of characters, words and 
clauses in the same texts that were examined by external raters. The intrarater reli-
ability between ratings was found to be (k = 1.00, p <.0.001) in both genres and lan-
guages, which can be considered almost perfect agreement (Landis & Koch, 1977).  

4.2.6 Statistical analysis 

In order to decide which statistical method would be appropriate to use, we first 
assessed the normality distribution of data by examining the z-skewness and z-kur-
tosis of the variables (Field, 2017). The analysis showed that the data was not nor-
mally distributed. In order to be able to use robust parametric methods, we trans-
formed the data. First, we used the square root transformation which was not a suc-
cessful method. Instead, a log 10 transformation was applied to the data. The data 
was normally distributed and all the variables’ z-skewness and z-kurtosis were be-
tween - 1.96 and 1.96 (Field, 2017).  

Paired-samples t-tests were conducted to evaluate the difference between writ-
ing fluency (both temporal and length) measures across genres and languages and 
effect sizes were computed and interpreted according to Cohen (1988). Pearson cor-
relation analysis was used to ascertain relationships between writing fluency and ex-
posure, and between writing fluency and lexical retrieval.  
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4.2.7 Qualitative analysis 

Three children with the highest writing process fluency in Persian in grades 4, 7 and 
9 were selected for a close analysis of their writing fluency, with a focus on typolog-
ical differences between languages. Our main focus of the analysis was to explore 
the long bursts and what eventually interrupted them. Long bursts exhibit passages 
in the text that the writer produced particularly fluently. Burst was defined as text 
produced between pauses and a pause was defined “as a period of handwriting in-
terruption” (Alves & Limpo, 2015: 379). We used a pause threshold of two seconds, 
which is a commonly used threshold in writing process research (Chenoweth & 
Hayes, 2001; Strömqvist et al., 2006; Alves & Limpo, 2015). The two-second thresh-
old assumes that mechanical interruptions in the writing fluency would be shorter 
than two seconds, thus be filtered out from the analysis leaving pauses that are more 
likely to be due to cognitive activities, such as word choice, spelling insecurity, or 
changes of ideas.  

5. RESULTS 

5.1 Product and process fluency 

The descriptive statistics are presented in Table 2 and the results of the t-test in Table 
3. In the narrative texts all three measures of product fluency (text length) showed 
the same result. The number of characters, words, and clauses were higher in the 
Swedish as compared with the Persian texts (t(8.85) =, p < .001, d = 1.49; t(7.14) =, p 
< .001, d = 1.16; and t(3.40) =, p < .01, d = .73 respectively). The effects were large 
for characters and words and moderate for clauses. The descriptive texts showed 
nearly identical results to those of the narrative texts, with the number of characters, 
words and clauses being higher in Swedish than in Persian, with large effect sizes for 
characters and words but moderate for clauses (t(7.20) =, p < .001, d = 1.56; t(6.92) 
=, p < .001, d = 1.38; and t(3.39) =, p < .01, d = 0.76 respectively). 

As for process fluency, the narrative texts were written with higher fluency in 
Swedish than in Persian in all three fluency measures characters/second, words/sec-
ond and clauses/second, with large effect sizes (t(11.60) =, p < .001, d = 2.58; t(9.79) 
=, p < .001, d = 2.12; and t(6.21) =, p < .001, d = 1.63). Similarly, fluency in the de-
scriptive texts was higher in Swedish than in Persian in all three measures, again with 
large effect sizes (t(11.77) =, p < .001, d = 2.52; t(10.83) = p < .001, d = 2.27; and 
t(6.82) =, p < .001, d = 1.68 respectively). 

In summary, the results show that the participants produced more characters, 
words and clauses in Swedish than in Persian in both genres. Furthermore, they 
wrote faster in Swedish in both genres. All these differences across languages were 
statistically significant with mainly high effect sizes.  
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Table 2. Descriptive statistics for product and process fluency measures across languages, mean (M) and 
standard deviation (SD). 

 Persian Swedish 
Variables M SD M SD 

Nar Ch 233.17 106.13 422.35 151.21 
Nar W 65.78 29.80 104 36.54 
Nar Cl 13.52 6.33 17.09 5.24 
Nar Ch/s 0.36 0.19 0.86 0.26 
Nar W/s 0.10 0.06 0.21 0.06 
Nar Cl/s 0.02 0.01 0.04 0.01 
Des Ch 189.87 92.30 388.61 163.76 
Des W 53.09 25.59 97.74 40.14 
Des Cl 10.09 3.60 15.22 7.85 
Des Ch/s 0.32 0.16 0.82 0.29 
Des W/s 0.09 0.05 0.21 0.07 
Des Cl/s 0.02 0.01 0.03 0.01 

Note. Nar= narrative; Des= descriptive; Ch= number of characters; W= number of words; Cl= 
number of clauses; Ch/s= characters per second; W/s= words per second; Cl/s= clauses per 
second 

Table 3. Paired-samples t-test for product and process fluency across languages. 

  M SD t(23) P Cohen’s d 

Pair 1 Nar Ch 0.27 0.15 8.85 0.000 1.49 
Pair 2 Nar W 0.21 0.14 7.14 0.000 1.16 
Pair 3 Nar Cl 0.13 0.18 3.4 0.003 0.73 
Pair 4 Nar Ch/s 0.41 0.17 11.6 0.000 2.58 
Pair 5 Nar W/s 0.35 0.17 9.79 0.000 2.12 
Pair 6 Nar Cl/s 0.31 0.24 6.21 0.000 1.63 
Pair 7 Des Ch 0.32 0.21 7.2 0.000 1.56 
Pair 8 Des W 0.27 0.19 6.92 0.000 1.38 
Pair 9 Des Cl 0.15 0.22 3.39 0.003 0.76 
Pair 10 Des Ch/s 0.42 0.17 11.77 0.000 2.52 
Pair 11 Des W/s 0.38 0.17 10.83 0.000 2.27 
Pair 12 Des Cl/s 0.26 0.18 6.82 0.000 1.68 

 

5.2 Exposure at home, lexical retrieval and writing fluency 

The analysis of the questionnaire (see Table 4) demonstrated that the participants 
almost always spoke Persian with their parents and with friends of their families. 
However, they spoke both Persian and Swedish with their siblings. As for reading, 
they frequently read in Swedish and a couple of times a month they also read some-
thing in Persian. Their phonological fluency was similar in Persian and Swedish, while 
their semantic fluency was slightly lower in Persian, i.e., retrieving words took longer 
in Persian than in Swedish. Their lexical retrieval measure, the composite score for 
phonological and semantic fluency, was thus higher in Swedish than in Persian.  
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Table 4. Descriptive statistics for exposure and the lexical retrieval, mean (M) and standard deviation 
(SD). 

 N M SD 

Speak PER with mom 22 3.68 0.72 
Speak SWE with mom 22 1.50 1.23 
Speak PER with dad 19 3.37 0.50 
Speak SWE with dad 19 1.95 0.91 
Speak PER with sibling 18 2.56 1.04 
Speak SWE with sibling 18 2.89 1.02 
Speak PER with family’s friends 22 3.55 0.60 
Speak SWE with family’s friends 22 1.91 1.31 
Read PER 22 2.05 1.25 
Read SWE 22 3.45 0.74 
Phonological fluency PER per second 23 .12 .03 
Semantic fluency PER per second 23 .20 .04 
Phonological fluency SWE per second 23 .12 .04 
Semantic fluency SWE per second 23 .28 .07 

 
In Table 5, we present the results of the Pearson correlation analysis between writing 
fluency measures, exposure, and lexical retrieval. Exposure to Swedish at home did 
not correlate with any of the fluency measures, nor did it correlate with exposure to 
Persian or lexical retrieval. However, speaking and reading in Persian correlated 
strongly and positively with one another (r = .70, n = 23, p < 0.001). Thus, those who 
speak Persian at home frequently also read in Persian. Speaking and reading in Per-
sian further correlated with some of the writing fluency measures in Persian and 
some in Swedish. More specifically, speaking Persian at home moderately and posi-
tively correlated with both number of clauses and number of clauses per second in 
the Swedish descriptive texts (r = .46, n = 22, p < 0.05; and r = .48, n = 22, p < 0.05). 
In addition, speaking Persian at home was positively and strongly associated with the 
number of words and clauses in the Persian descriptive text and number of clauses 
per second in the Persian narrative text (r = .43, n = 22, p < 0.05; r = .56, n = 22, p < 
0.01; r = .56, n = 22, p < 0.01). Reading Persian at home was positively and strongly 
associated with the number of characters, words, clauses and number of clauses per 
second in the Swedish descriptive text (r = .46, n = 22, p < 0.05; r = .54, n = 22, p < 
0.01; r = .63, n = 22, p < 0.01; r = .52, n = 22, p < 0.05). 

Lexical retrieval in Swedish did not correlate with any writing fluency measures, 
nor with lexical retrieval in Persian or with exposure in any language. However, lexi-
cal retrieval in Persian correlated positively and moderately with number of charac-
ters per second in the Persian descriptive task and number of clauses per second in 
the Persian narrative task (r = .43, n = 23, p < 0.05; r = .42, n = 23, p < 0.05). 

5.3 A close look at three bilingual biscriptal children’s writing fluency 

Three children that we call Roxana, Sara and Fariba were the most fluent writers 
(considering Persian writing process measures) in their respective age groups. In the 
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following we present them, their background, their exposure to Persian and Swedish 
outside school, and their writing fluency, with a particular focus on contextualising 
fluent passages, what may have interrupted them and the potential role of typology.  

Table 5. Pearson correlation between writing fluency, exposure and lexical retrieval across languages. 

 
LexRet 
PER 

LexRet 
SWE 

Speak PER Speak SWE Read PER Read SWE 

LexRet SWE 0.27      
Speak PER 0.30 -0.27     
Speak SWE -0.39 0.02 -0.33    
Read PER 0.10 -0.10  0.70*** -0.13   
Read SWE 0.11 0.35 0.28 0.02 0.27  
Nar SWE Ch 0.04 0.07 -0.00 -0.21 0.23 0.15 
Nar SWE W 0.03 0.02 0.05 -0.21 0.29 0.17 
Nar SWE Cl -0.08 -0.08 0.12 -0.11 0.36 0.18 
Nar SWE Ch/s 0.24 0.36 0.05 -0.12 -0.01 0.06 
Nar SWE W/s 0.23 0.29 0.12 -0.11 0.07 0.09 
Nar SWE Cl/s 0.11 0.18 0.19 0.04 0.08 0.07 
Des SWE Ch 0.14 0.00 0.26 0.03 0.46* 0.40 
Des SWE W 0.14 0.00 0.35 -0.01 0.54** 0.43 
Des SWE Cl 0.20 -0.10 0.46* -0.09 0.63** 0.36 
Des SWE Ch/s 0.30 0.16 0.13 -0.08 0.16 0.10 
Des SWE W/s 0.31 0.18 0.25 -0.15 0.27 0.11 
Des SWE Cl/s 0.39 -0.01 0.48* -0.26 0.52* 0.10 
Nar PER Ch 0.30 0.00 0.21 -0.32 0.03 0.06 
Nar PER W 0.29 -0.03 0.25 -0.33 0.10 0.07 
Nar PER Cl 0.29 0.03 0.35 -0.24 0.13 0.25 
Nar PER Ch/s 0.41 0.06 0.26 -0.32 0.12 -0.24 
Nar PER W/s 0.39 0.03 0.31 -0.32 0.20 -0.23 
Nar PER Cl/s 0.42* 0.07 0.56** -0.25 0.33 0.04 
Des PER Ch 0.39 0.05 0.41 -0.32 0.21 0.11 
Des PER W 0.36 0.02 0.43* -0.34 0.27 0.07 
Des PER Cl 0.36 0.01 0.56** -0.26 0.35 0.16 
Des PER Ch/s 0.43* -0.02 0.27 -0.37 0.04 -0.22 
Des PER W/s 0.36 -0.05 0.26 -0.37 0.09 -0.27 
Des PER Cl/s 0.35 -0.08 0.34 -0.28 0.13 -0.26 

Note. LexRet = Lexical retrieval *p < .05. **p < .01. ***p < .001 

5.3.1 Roxana 

Roxana is an 11-year-old female participant in grade 4. She has been in Sweden for 
the past four years. She mainly speaks Persian with her parents, siblings and family’s 
friends. She seldom communicates in Swedish in the home environment, but she 
reads mostly in Swedish. Generally, Roxana is most comfortable with Swedish. Con-
sidering her lexical retrieval in each language, Roxana produced more words per sec-
ond in the phonological fluency task in Persian than Swedish (0.13; 0.11) and more 
words per second in the semantic fluency task in Swedish than Persian (0.42; 0.23) 
respectively. In both narrative and descriptive texts, she wrote more characters and 
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words in Swedish (647, 160; 315, 77) than Persian (223, 65; 175, 54). Comparing the 
narrative texts, she wrote more clauses in Swedish (19) than Persian (11) whereas 
the number of clauses were similar, 11 in Persian and 10 in Swedish. Her longest 
bursts in the Swedish narrative and descriptive texts contained more words (20, 
26.5) than her longest bursts in the Persian narrative and descriptive texts (7, 10).  

In both of her descriptive texts, in Persian and Swedish, Roxana showed her great 
interest in pets, in particular in dogs though her Swedish descriptive text contained 
more information and details. In a long burst in Persian, she wrote one subordinate 
clause describing possession “and that I have five dogs” while in one of the long 
bursts in the Swedish text she explained why she wanted to have many dogs which 
seemed to spark her to continue writing about another thing she wished to have, 
using two main clauses and two subordinate clauses “because I have a dog and I 
want them to get puppies. I want an iPhone vision that will come out this summer 
instead of the iPhone eight”. The same pattern was observed in the narrative texts. 
She explained the pictures in Swedish using longer bursts and more details as com-
pared with the Persian text. In Swedish, one of the long bursts in the frog story con-
tained one main and two subordinate clauses describing an emotion as well as an 
activity that was the consequence of that emotion “Later the frog began to think it 
was sad to just sit on a rock all alone so he started to follow the boy and the dog’s 
tracks” whereas in one of the long bursts in the narrative text in Persian, she wrote 
“had a dog and a frog”. In the Swedish example she unpacked thoughts and feelings 
behind an action that one of the main characters performed, i.e., why the frog 
started to follow the boy and the dog, while in Persian she described a state of fact, 
that the boy had two pets.  

Figure 1. Writing a compound work in Swedish, Pauses are indicated by red circles 

 

In the Swedish texts, fluency was interrupted by long pauses mostly in relation to 
punctuation marks (full stop) at the end of sentences, or at the end of words. How-
ever, in one example (shown in Figure 1) Roxana’s writing fluency was interrupted 
between words in the compound word vardagsrum (dining-room) in Swedish. In Per-
sian, the disruption of writing fluency occurred mainly when she wrote dots for dif-
ferent graphemes such as پ (p), ش (sh), ت (t). In one example, the fluency was dis-
continued when she marked a short vowel e in Persian (Figure 2).  
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Figure 2. Writing a short vowel in Persian. Pauses are indicated by red circles. 

 

5.3.2 Sara 

Sara is a 14-years-old girl in grade 7 who was born in Sweden. She mostly speaks 
Persian with family members and family’s friends. Every day she reads something in 
Swedish. Sara is more comfortable speaking Persian than Swedish though she is 
more used to writing through Swedish. However, Sara produced more words per 
second in both phonological and semantic fluency in Swedish than Persian (0.18, 
0.28; 0.14, 0.27). She also wrote more characters and words in the Swedish narrative 
and descriptive texts (355, 81; 322, 79) than in the Persian (261, 73; 231, 63) texts, 
but generated slightly more clauses in the Persian texts than in the Swedish ones (16, 
12; 15, 10). Sara’s longest bursts were found in her Swedish narrative and descriptive 
texts (17, 11) which were considerably longer than the longest bursts in the Persian 
narrative and descriptive texts (5, 5). Similarly to Roxana, Sara’s longest bursts were 
more detailed in her Swedish texts as compared with her Persian texts, especially in 
the narrative genre. For example, in the Persian frog story, she wrote “he searched 
everywhere”, one main clause describing an activity, while in the Swedish narrative 
text a long burst contained one main clause and two subclauses including an emo-
tional consequence of an action “When they left, the frog felt sad as he had no-one 
to play with”.  

Figure 3. Writing dots for some Persian graphemes. Pauses are indicated by red circles. 

 

Also similar to Roxana, Sara’s writing fluency in the Swedish texts was primarily dis-
continued at the end of words or when writing punctuation marks, full stops, at the 
end of sentences. In Persian, her fluency was also interrupted when writing full stops 
at the end of sentences but also in relation to dots for some graphemes such as ز (z), 
 (k) ک  ,as shown in Figure 3. As mentioned earlier, two of the characters (sh) ش ,(n) ن
and گ (g), in Persian script are rather similar. The only difference between them is 
the adding/omitting of a line on the letter (Sadeghi, 2013). In two examples, the 



20 B. JOHANSSON & E. LINDGREN 

writing fluency was interrupted when Sara wrote the diacritic line on گ (g) (see Fig-
ure 4).  

Figure 4. Writing a diacritic in Persian. Pauses are indicated by red circles. 

 

5.3.3 Fariba 

Fariba came to Sweden when she was in grade 4, when she was ten years old. At the 
time of the study, she was fifteen years old and in grade 9. She primarily communi-
cates in Persian at home with family members and she sometimes reads books in 
Persian and in Swedish. She is generally more comfortable with Swedish, which is 
reflected in the phonological and semantic fluency tasks where she produced more 
words per second in Swedish than in Persian (0.14, 0.30 ;0.13, 0.26 respectively). 
Fariba produced more characters, words and clauses in the Swedish narrative and 
descriptive (604, 153, 19 ;640, 151, 28) tasks than in the Persian texts (364, 103, 14; 
377, 119, 15), but she produced long bursts in both languages. In the narrative texts, 
her longest burst was longer in Persian (20.5 words) than in Swedish (12.5 words) 
while her longest burst in the descriptive task was longer in Swedish than in Persian 
(33.5 vs.18 words). Her bursts were thus rather similar across languages. In a long 
burst in Swedish, she wrote two main clauses and four sub clauses describing the 
future consequences of a present action “I can save all the pictures I take and be able 
to look at them when I get older and be able to show my children how my life was”. 
In a long Persian burst she wrote two main clauses and one subordinate clause de-
scribing what the inside of her dream house would look like “one gets to the living 
room and kitchen. There is another floor upstairs. There are three rooms there and a 
tao”.  

Figure 5. Writing the dot on “å” in Swedish. Pauses are indicated by red circles. 

 

Similarly to Roxana and Sara, Fariba’s writing fluency in Swedish was interrupted 
when writing punctuation marks (full stop) and sometimes at the end of words. In 
two cases, the interruption occurred when Fariba wanted to put the diacritics on two 
of the Swedish characters å and ö in the words så (so) and överraskatt (surprised) 
which is illustrated in Figure 5. In Persian, the interruptions frequently occurred 
when writing dots in graphemes such as ب (b), ت (t), ق (gh), ی (y), at the end of words 
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and when writing full stops. Once the interruption also occurred when she wrote an 
emphasis (tashdid) (see Figure 6) which is a typical characteristic of Persian orthog-
raphy.  

Figure 6. Writing an emphasis in Persian. Pauses are indicated by red circles. 

 
The analyses of these three children’s texts provided some additional input as to 
their writing fluency in the two languages. There were similarities between their flu-
ency in the two languages, for example, they tended to stop at the end of the syn-
tactic units, words and sentences. Their fluency was also interrupted in relation to 
typological characteristics in both languages, even if these interruptions were more 
common when writing through Persian. In Persian, typology interrupted their writing 
mainly in relation to the addition of diacritics (dots and lines) to some letters, short 
vowels, and emphasis, whereas in Swedish, compound words and diacritics added 
to the letters a and o were the main typological causes for interruptions. The main 
differences in fluency between the children were found in text length (product flu-
ency), writing speed, burst length, semantic information included in the bursts, and 
syntactic complexity of burst, which were all more developed in the children’s Swe-
dish writing.  

6. DISCUSSION 

The languages Persian and Swedish are typologically different in many respects, 
which impact on text length between languages in terms of number of characters 
(higher in Swedish) and words (higher in Persian), but not in number of clauses. How-
ever, the results showed that the participants wrote statistically more characters, 
words and clauses in their Swedish texts as compared with their Persian ones. In 
addition, the analysis of process measures displayed that they wrote significantly 
faster in Swedish than Persian. Thus, we conclude that the bilingual children in this 
project were more fluent writing both narrative and descriptive texts in Swedish than 
Persian. Similar pattern was observed among monolingual children in grades 4 to 9 
where no difference between writing fluency of narrative versus argumentative in 
grades 4 and 9 (Olive et al., 2009) and narrative versus expository (Berman & Nir-
Sagiv, 2007) texts in grades 4 and 7 were found. The qualitative analysis confirmed 
that the participants were more fluent writing through Swedish than Persian; results 
showed how the three selected children wrote longer bursts that were also more 
complex both semantically and syntactically in their Swedish texts.  

These results are in contrast with some studies of bilingual adults (Chenoweth & 
Hayes, 2001; Kobayashi & Rinnert, 2013) and children (Schoonen et al., 2009; Spel-
man Miller et al., 2008) who found that their participants had greater writing fluency 
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in their L1 than in their L2. The children in the present study were bilingual speakers 
of Persian and Swedish, who used Persian at home on a daily basis. Thus, even 
though Persian cannot be considered their L2, our participants’ fluency patterns 
were similar to those of L2 writers; their L2 required lower cognitive capacity while 
writing than did their L1. An explanation may be that their exposure to L2 (Swedish) 
is high both at school and in society. In addition, most homework, assignments, and 
exams were in Swedish, thus our participants were more used to both reading and 
writing in their L2 (Swedish) than in their L1 (Persian). This was also found in adults 
by Mikulski & Elola (2011), who were more fluent writing English (L2) than Spanish 
(L1). Adding our younger writers to their result highlights how strongly an L2 school 
language impacts on bilinguals’ writing across ages. 

The result that exposure in Persian was positively related to fluency measures in 
Swedish is similar to results found in Lindgren & Stevenson (2013). They concluded 
that children (11 years old) could make use of their knowledge about writing across 
Swedish (L1) and English (L2), which was explained using the framework of multi-
competence (Cook, 2002; Kobayashi & Rinnert, 2013). Rinnert et al (2015) used the 
term dynamic transfer to explain how writers under certain conditions are able to 
transfer knowledge about writing between languages. In our study, participants’ flu-
ency was significantly higher in Swedish. Even so, participants’ exposure to Persian 
outside school was associated with writing fluency in both languages. Thus, they 
seemed able to transfer knowledge that was relevant to their writing between lan-
guages and make use of exposure to Persian while writing, regardless of language. 
Literacy in their L1 supported literacy in their L2 (Bialystok, 2001). 

Lexical retrieval in L1 (Persian) only correlated with two process fluency 
measures, number of characters per second in the Persian descriptive texts and 
number of clauses per second in the Persian narrative texts. This is surprising con-
sidering that studies of monolingual L1 children’s writing did not find a relationship 
between lexical retrieval and writing fluency (Babayiğit & Stainthorp, 2010; Williams 
& Larkin, 2013). In fact, the results of our L1 analyses are more similar to those of L2 
writers in Grewal & Williams (2018) that showed significant correlations between 
lexical retrieval and for example length of bursts, and number of words and sen-
tences. Similarly, our lack of correlation between lexical retrieval and fluency in L2 
are similar to the results from studies with monolingual children (Babayiğit & 
Stainthorp, 2010; Williams & Larkin, 2013). Taken together with our other results, 
showing that our participants were more fluent when writing through L2 Swedish, 
their L1 Persian seemed to function more like an L2 when using it for writing. More 
research in this area should be conducted to analyse the role of lexical retrieval and 
writing fluency among both languages of bilingual children.  

Typology and punctuation affected our participants’ writing fluency. The qualita-
tive analysis of three children with high process writing fluency across grades 4, 7 
and 9 showed that some of the typological characteristics of Persian (diacritics), such 
as short vowel e, emphasis, writing dots for some graphemes such as ز (z), ن (n),  ش 
(sh) and adding a line on a character گ (g) caused interruption in the writing fluency. 
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Similarly, in Swedish, compound words and the diacritics added to the letters a and 
o (å, ä, ö) caused our three writers to pause and interrupt their fluency. These typo-
logical characters have been known to cause confusion among Swedish second lan-
guage learners (Olofsson, 2003). Further our writer’s fluency was interrupted by 
pauses at the end of sentences in relation with punctuation marks. Pauses are posi-
tions in writing where writers stop for planning, translating or revision purposes 
(Hayes, 2012) and they are common at sentence boundaries. Pauses are also known 
to increase with syntactic boundaries; pauses are typically shorter between words 
than between sentences or paragraphs (Wengelin et al., 2009; Medimorec & Risko, 
2017). Thus, our writers fall into a common pause pattern while writing regardless 
of which language they use.  

Finally, we would like to discuss some implications of our results. The fact that 
Persian is a modified version of the Arabic script implies that the typological charac-
teristics that were found to interrupt writing fluency in Persian can also be found in 
Arabic. Therefore, all these characteristics are useful to consider for writing educa-
tion by both Persian and Arabic mother tongue teachers as well as for Swedish lan-
guage teachers of bilingual children with these backgrounds. With a limited lesson 
time and a comprehensive syllabus, there is not nearly as much time for practising 
writing through Persian as there is for writing through Swedish. It is likely to assume 
that the gap between fluency in writing in Persian and in Swedish would even widen 
with years of schooling, as children are increasingly exposed to writing through Swe-
dish. The children in our study will continue to practise writing through Swedish 
across genres and subjects, building a repertoire of L2, or vertical discourse (Bern-
stein, 1999), as well as building their lexical skills by getting more exposure to Swe-
dish, while their Persian writing will likely be limited to some homework and out-of-
school literacy practises, such as social media, notes and journals (Norlund Shaswar, 
2014). The results of this paper highlight the fact that the mother tongue instruction 
that our participants had received was not enough for them to develop similar writ-
ing skills in L1 as in L2. Therefore, one conclusion may be that schools should invest 
more in mother tongue instruction and provide more lessons every week with more 
focus on reading and writing.  

The significant association between exposure to Persian at home with writing 
fluency measures in both Persian and Swedish shows that it is crucial for parents to 
provide opportunities for language use and encourage their children to speak, read 
and write in Persian at home and in their leisure time. In larger cities, it may be pos-
sible to join Persian communities and participate in activities in order to increase 
exposure to the L1. There are also applications and websites available in which chil-
dren can listen to stories in their L1. The results also demonstrated a significant re-
lationship between lexical retrieval and writing fluency measures in Persian. Listen-
ing and reading in Persian can help children to improve their lexical knowledge and 
subsequently become more efficient writers in this language.  

One limitation of our study is the large age span between the participants due to 
difficulties in recruiting bilingual and biliterate participants. Even though this could 
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have affected the result, we believe that the fact that our main finding (participants’ 
writing was stronger in their L2 as compared with their L1) was confirmed repeatedly 
across all measures provides stability to the results. Future studies should aim to 
confirm, or contradict, the results in more balanced designs. 

7. CONCLUSIONS 

In this study we set out to explore writing fluency among bilingual and biscriptal chil-
dren. Our findings highlight the role of typology when analysing writing fluency, that 
exposure to some degree can relate to writing fluency across languages, and that the 
role of lexical retrieval for writing fluency has potential but needs further investiga-
tion. The findings also shed light on the fact that the bilingual children in our study 
did not perform writing similarly in their two languages. As a group they wrote more 
and faster in their L2 (Swedish) than in their L1 (Persian). Our three cases also 
demonstrated that they stopped less often, included more information and emo-
tions, and created more complex syntactic structures when writing through their L2 
as compared with their L1. We would like to conclude by bringing to the fore, again, 
the fact that writing is not only a powerful tool for academic success, but also for the 
development of identity. Cummins and Persad (2014) showed how multilingual writ-
ing practises, where Canadian bilingual children wrote books in multiple languages 
and read them out loud, empowered them and supported their development of 
identity and self. Similarly, Hornberger and Skilton Sylvester (2000) describe how lit-
eracy instruction, practises, and policies, can become more balanced in terms of for 
example, medium of instruction, contents, focus on literacy, and meaning-making in 
both languages. In our study children’s writing was not balanced between L1 and L2 
their writing fluency was higher in Swedish indicating that their literacy was stronger 
in L2 (Swedish) even though their home language was L1 (Persian). Being able to 
write in several languages is a right, an identity, and an advantage, and children 
should be encouraged to develop their abilities and get the chance to practice to-
wards balanced biliteracy. 
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