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A B S T R A C T

Background: Research has demonstrated that writing may be challenging for many children with
Autism Spectrum Disorder (ASD; Mayes & Calhoun, 2006). In our study, we used linguistic
analysis to identify and examine the personal narrative writing skills of children with ASD in
comparison to neurotypical (NT) children.
Method: This study included 22 children with ASD and 22 NT children. Groups did not differ in
terms of age, IQ, and language. Writing samples were coded and compared for aspects of mi-
crostructure (e.g., lexical and syntactic complexity, errors) and macrostructure (e.g., quality, or
ratings of coherence, structure, and content). We also examined the link between theory of mind
(ToM) and personal narrative writing. Of interest was whether ToM uniquely predicted writing
performance after controlling for diagnostic group, chronological age, and language ability.
Results: The texts of children with ASD were less syntactically diverse, contained more gram-
matical errors, and were reduced in overall quality compared to NT children. However, children
with ASD did not differ from NT children in terms of lexical complexity, frequency of writing
conventions errors, and use of evaluative devices. Overall, ToM uniquely predicted syntactic
complexity and text quality in children.
Conclusions: Study findings showed that children with ASD demonstrate some challenges with
personal narrative writing compared to NT children. Additionally, difficulty with narrative
writing was linked to poorer ToM performance, particularly in children with ASD. Findings
highlight the utility of obtaining a variety of writing outcomes, as well as mechanisms related to
writing, when evaluating writing for educational decisions.

1. Introduction

Writing is a complex skill that requires the simultaneous recruitment of various motor, linguistic, cognitive, and social skills
(Berninger & Abbott, 2010; Berninger, 2015). Children who experience challenges in one or more of these domains are more likely to
struggle with written expression. Consequently, this may lead to negative academic, occupational, and life outcomes (e.g., Molitor
et al., 2016; College Entrance Examination Board, 2004). In addition to difficulties with social communication and an increased
frequency of restrictive and repetitive behaviors (American Psychiatric Association, 2013), a number of children with Autism
Spectrum Disorder (ASD) demonstrate difficulties in domains such as handwriting (Kushki, Chau, & Anagnostou, 2011), structural
language (e.g., grammar; Boucher, 2012), and social cognition (e.g., perspective-taking; Baron-Cohen, 2000). Thus, children with
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ASD are at an increased risk for writing challenges, although the extent and nature of these difficulties have been relatively un-
explored.

To date, research studies relying on standardized writing assessments indicate that a majority of children with ASD, and average
intelligence, have written language scores that are below expectations based on their standardized full-scale IQ scores (e.g., Mayes &
Calhoun, 2003, 2006, 2008). Other studies have used linguistic analysis to evaluate the word, sentence, and textual dimensions of
writing in order to more precisely depict how the texts constructed by individuals with ASD either aligned or deviated from those of
their neurotypical (NT) peers (see Finnegan & Accardo, 2018). Using this language-based approach, several specific challenges have
been identified in children with ASD. Although there are exceptions (e.g., Hilvert, Davidson, & Scott, 2019), studies have shown that
difficulties in writing often center on macrostructural processes, that is construction of texts that are coherent, well-structured, and
elaborative (Brown & Klein, 2011; Brown, Johnson, Smyth, & Oram Cardy, 2014; Reilly, Polse, & Lai, 2017). Results have been more
mixed for text length, lexical diversity, and syntactic complexity, with some, but not all studies demonstrating significant differences
between children and adults with and without ASD (Brown & Klein, 2011; Brown et al., 2014; Hilvert et al., 2019; Myles et al., 2003;
Reilly et al., 2017; Troyb et al., 2013; Zajic et al., 2018).

These mixed findings could be explained by a number of methodological differences, including differences in sample-matching
methods, participant characteristics, the writing variables assessed, and writing genre (Finnegan & Accardo, 2018). In fact, a variety
of writing genres have been examined across studies, including expository (e.g., informational; Hilvert et al., 2019; Zajic et al., 2018),
persuasive (Brown et al., 2014), fictional (Brown, 2013; Troyb et al., 2013; Myles et al., 2003), and personal narrative writing (Brown
& Klein, 2011; Reilly et al., 2017). Given the differences in each genre’s purpose, structure, and content, children’s ability to write in a
particular style may follow a different developmental progression within each genre (see Berman, 2008). Thus, each writing style
may present unique challenges and strengths for children with ASD. In the present study, we were particularly interested in assessing
the personal narrative writing skills of children with ASD.

1.1. Personal narrative writing and ASD

Narration is typically dichotomized as either fictional (e.g., make believe stories) or personal (e.g., stories of personal, past
events). Previous research has found that compared to fictional narratives, personal narratives are more prevalent in the naturally-
occurring conversations of NT children, and NT children are often better at telling more complex and complete personal narratives
(see McCabe, Bliss, Barra, & Bennett, 2008). This may be due to children’s exposure from an early age to oral personal narratives in
various contexts, including home, school, and in the media. Moreover, personal narratives may be more meaningful to children than
other types of oral narratives (e.g., fictional narratives) because personal narratives are rooted in one’s social interaction, cultural
setting, and personal experiences (McCabe et al., 2008). In NT children, these early skills in oral narration also appear to impact
written expression, as personal narrative writing is one of the earliest forms of writing children will master (Berman, 2008). Such
findings have important implications for children with ASD, who because of differences in social communication patterns, may
engage in less freely-produced personal narratives with others.

Although children with ASD have been found to produce both fictional and personal oral narratives, children with ASD have
difficulties telling coherent, casually connected narratives, especially when it comes to talking about past events (e.g., Bang, Burns, &
Nadig, 2013; King, Dockrell, & Stuart, 2013). Specifically, children with ASD often tell less syntactically diverse, thematically in-
tegrated, and elaborative personal narratives compared to their fictional narratives (Losh & Capps, 2003). Moreover, Losh and Capps
(2003) found that children with ASD utilized fewer types of evaluative devices than NT children when telling personal narratives, but
used a comparable range of devices when telling fictional narratives. Finally, research has shown that children with ASD are less
likely to tell personalized stories that are focused on one specific, casually connected event (Losh & Capps, 2006).

Yet, is not clear whether difficulties with oral personal narration are present in written expressions. To our knowledge, only two
studies have specifically compared the personal narrative writing of individuals with ASD to NT individuals. Brown and Klein (2011)
found that adults with ASD wrote personal narrative texts that were lower in quality (e.g., coherence, structure, and elaboration) than
NT adults. Additionally, the personal narratives written by adults with ASD were shorter, or less productive, than those of their NT
counterparts. However, the majority of word and sentence-level features of writing—lexical complexity, grammatical complexity,
and frequency of spelling and grammar errors—were relative strengths for adults with ASD as no significant differences between
individuals with and without ASD were found (Brown & Klein, 2011). In another study, Reilly et al. (2017) asked children with and
without ASD to write about a time when someone made them mad or sad. Reilly et al. (2017) found that children with ASD wrote
shorter texts, made more grammatical errors, and wrote fewer and less diverse complex sentences compared to NT children.
Moreover, children with ASD had greater difficulty including the story elements of interest (e.g., setting, problem, attempt at re-
solution, conclusion) in their writing, with the greatest difficulty providing sufficient information about the story setting. However,
children with ASD did not differ from their NT peers in their use of evaluative devices (e.g., emotion terms, character speech). Thus,
children and adults with ASD appear to have difficulty with the global or text-level aspects of writing personal narratives, whereas
children with ASD may also have difficulties with microstructural properties, e.g., using complex and correct grammar (Reilly et al.,
2017). However, given the limited literature base on personal narrative writing, more research is needed to better understand the
challenges children with ASD may have with both the macro- and microstructural aspects of this writing style.
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1.2. Theory of mind and narrative writing

Given that personal narratives are often grounded in social experiences, a number of social cognitive skills may underlie the
development of written personal narratives. One social cognitive skill that may be important is theory of mind (ToM). ToM refers to
the ability to comprehend the mental states (e.g., beliefs, desires, intentions) of oneself and others, and to understand that others’
mental states can differ from one's own (see Miller, 2006; Byom & Mutlu, 2013; Slaughter, 2015, for reviews). Study findings have
shown that the development of ToM is also dynamically and strongly related to oral language development (Miller, 2006). In fact,
difficulties with ToM is one of the most prevalent theories used to explain communicative and linguistic difficulties in individuals
with ASD (e.g., Baron-Cohen, Leslie, & Frith, 1985; Frith, 2001; Tager-Flusberg, 2007), as many children with ASD demonstrate
delays in this domain (Baron-Cohen, 2000).

We hypothesized that ToM ability would influence personal narrative writing in a number of ways. First, strong ToM skills may
help children to write about their own thoughts and feelings, and those of their characters (Tager-Flusberg & Sullivan, 1995). Second,
being able to “read” the minds of others may make it easier to take the perspective of the reader and understand what the reader
needs to know for the text to make sense. Yet, past studies provide conflicting evidence for the role of ToM in the writing process.
Whereas several studies have linked ToM impairments to poorer personal and fictional narrative writing in adults with ASD (Barnes,
Lombardo, Wheelwright, & Baron-Cohen, 2009; Brown & Klein, 2011), Brown (2013) did not find an association between ToM and
fictional narrative writing quality in children and adolescents with ASD. Given these conflicting findings, it is unclear how per-
spective taking skills may relate to personal narrative writing, especially when examining children’s writing at both the macro- and
microstructural levels.

1.3. Present study

Given the limited literature-base on personal narrative writing in children with ASD, the first objective of the present study was to
characterize the personal narrative writing skills of 8- to- 14-year old children with ASD in comparison to their NT peers. Children’s
texts were coded for a number of microstructural aspects including lexical and syntactic complexity, as well as the frequency of
grammar errors, writing convention errors (e.g., spelling), and evaluation (e.g., mental state and causal references, sound effects). In
terms of macrostructural features, we examined children’s writing productivity (i.e., text length), overall quality (i.e., ratings of
coherence, structure, and content), and degree of personalization (i.e., is the narrative focused on a specific, temporally sequenced
event). The second objective of this study was to examine the link between ToM ability and personal narrative writing in children
with and without ASD. We also examined whether ToM ability uniquely predicted writing skills after controlling for other factors
known to influence writing performance, including diagnostic group, chronological age, and language ability.

Predictions were as follows:
Aim 1: In line with previous findings, it was hypothesized that children with ASD would write personal narratives that were

shorter, less personalized, and rated lower in quality than NT children (Brown & Klein, 2011; Reilly et al., 2017). Given the con-
flicting results of Brown and Klein (2011) and Reilly et al. (2017), it was an open question as to whether children with ASD would
construct less lexically and syntactically complex sentences, use fewer evaluative devices, and produce more grammatical errors than
NT children.

Aim 2: Based on prior research examining personal narratives (Brown & Klein, 2011), it was predicted that ToM ability would be
positively associated with, and uniquely predictive of personal narrative writing in all children at the micro and macrostructural
levels.

2. Methods

2.1. Participants

Forty-four children between 8 and 14 years of age, served as participants in this study; 22 children with ASD (Mage=11;03) and
22 N T children (Mage=11;01). Participating children were native English speakers, and had an overall IQ greater ≥ 75 as estab-
lished by the Weschler Abbreviated Scale of Intelligence (WASI-II; Wechsler, 2011). Children were recruited from schools in the
Midwestern region of the United States. See Table 1 for additional participant information.

The children with ASD had a clinical diagnosis previously established by medical evaluation with a pediatrician and/or a licensed
clinical psychologist in accordance with the Diagnostic and Statistical Manual of Mental Disorders (American Psychiatric Association,
2000, 2013). Children’s diagnosis was confirmed with two widely used diagnostic screeners: the Childhood Autism Rating Scale,
Second Edition (CARS-2; Schopler, Van Bourgondien, Wellman, & Love, 2010), and the Social Responsiveness Scale, Second Edition
(SRS-2; Constantino & Gruber, 2012). See Table 1 for more information about children’s symptom severity.
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2.2. General procedure

Following Institutional Review Board approval, informed consent was provided by children’s parents, and verbal assent was
obtained from each child. Children were tested in a quiet room at their school, at their home, or in our research lab depending on the
wishes of the parent. Testing took place over two – four sessions depending on the child’s needs and schedule.

2.3. Materials

2.3.1. Diagnostic measures
The CARS-2 (Schopler et al., 2010) is a behavior rating-scale used to aid in the identification of children with ASD and determine

symptom severity based on experimenter observation and parent report. The CARS-2 has good internal consistency (Cronbach’s
α=0.96) and interrater reliability (r=0.95; Schopler et al., 2010). The CARS-2 also has a strong association (r=0.77) with the
“gold standard” Autism Diagnostic Observation Schedule (ADOS; Schopler et al., 2010). Only children with ASD were assessed using
the CARS-2.

The SRS-2 is a 65-item parent-report questionnaire (Constantino & Gruber, 2012) that assesses social awareness, motivation,
anxiety/avoidance, social communication, and stereotypical behaviors or highly restricted interests, characteristic of ASD. The SRS-2
is correlated to gold standard diagnostic tools such as the ADOS and the Autism Diagnostic Interview-Revised, and has good internal
consistency (.95; Bruni, 2014).

2.3.2. Standardized assessments
Children’s intellectual functioning was assessed using the two-subtest version (FSIQ-2) of the WASI-II (Wechsler, 2011), which

includes the Matrix Reasoning subtest (measure of non-verbal intelligence) and the Vocabulary subtest (measure of verbal in-
telligence). The FSIQ-2 version of the WASI-II has good test-retest (.93) and interrater reliability (.98–.99).

In order to assess children’s oral language ability more comprehensively, children completed the four subtests that comprise the
Core Language Score of the CELF-5 (Wiig, Semel, & Secord, 2013). The Core Language Score is a standardized score that taps into
expressive and receptive language, as well as children’s knowledge of vocabulary and grammar. The Core Language Score has good

Table 1
Demographic Information.

Children with ASD
(n=22)

NT Children
(n= 22)

t / χ2 p d/phi

Chronological Age 11;03 (2;00) 11;01 (1;08) .37 .72 .11
(range) 8;06-14;11 8;01-13;11

Male:Female 20:2 16:6 2.44 .12 .24
Racial/Ethnic Identity 6.65 .25 .39
African American 4.5% 9.1%
Asian 4.5% 0.0%
White 68.2% 68.2%
Latino/Latina 9.1% 22.7%
More than one race 13.7% 0.0%

CARS-2 T-scorea 50.63 (7.13) —————
Mild-to-moderate 63.6% —————
Severe 36.4% —————

SRS-2 T-score 72.44 (10.53) 47.76 (11.27) 7.03 .0001 2.26
Normal (59 or lower T-score) 0% 100%
Mild (60 - 65 T-score) 25.0% 0%
Moderate (66 – 75 T-score) 18.8% 0%
Severe (76 or higher T-score) 56.2% 0%

Year in School 1.59 .90 .19
Grade 3 27.4% 22.7%
Grade 4 13.6% 9.1%
Grade 5 13.6% 22.7%
Grade 6 18.2% 27.3%
Grade 7 13.6% 9.1%
Grade 8 13.6% 9.1%

Type of School 12.94 .0001 .54
Private alternative schoolb 45.5% —
Public or private school 54.5% 100%

Note. aA CARS-2 T-score of 50 indicates that symptomatology falls in at least the 50th percentile compared to other individuals with ASD. bPrivate
schools that offer specialized, individualized education to children with developmental disorders.
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reliability (r = .96).

2.3.3. Theory of mind measures
In order to assess second-order false belief, the Birthday Puppy Story (Sullivan, Zaitchik, & Tager-Flusberg, 1994) was ad-

ministered, which is a story about a mother who intentionally lies to her son about what she got him for his birthday in order to
surprise him. The story was read aloud by the experimenter and accompanied by an illustration of the scenes being depicted. Two-
dimensional cardboard figures were used to act out the story. Children were presented with three probe questions, two control
questions, two test questions assessing ignorance and false-belief, and a justification question where children had to explain their
response to the second-order false belief question. Children received a total score out of six on this assessment that included their
answers to all questions, except the control questions.

Additionally, the Strange Stories Test (Happé, 1994) was administered, which consists of eight scenarios that assess children’s
higher order or advanced understanding of mental states. These stories measure the attribution of complex mental states underlying
nonliteral utterances, such as sarcasm, white lies, and contrary emotions. Children’s answers were scored for correctness (0–2), with a
maximum score of 16. For reliability purposes, two experimenters double-coded 25% of these tests. Good inter-rater reliability
(> .75; Cicchetti, 1994) was reached using intra-class correlations (ICC= .85). Finally, a total ToM score was created by summing z-
scores from the Birthday Puppy Test and the Strange Stories Test. This score was used in all subsequent analyses.

2.3.4. Writing assessment
Children were asked to write their personal narrative on the computer using a word processing program (Microsoft Word, 2016),

with the spelling and grammar check functions turned off. The following personal narrative prompt was read aloud by the experi-
menter and provided as a reference during the task: “Write a story about a time that you had a problem or fight with another person
or other people. It could be with a friend, sibling, parent, teacher, or another relative. Take time to think about and plan your story
before you begin, including all elements of a good story. Write as much as you can.” This specific prompt was adapted from Berman
and Nir-Sagiv (2007) who used it with NT children and Brown and Klein (2011) who used it with adults with ASD. Moreover, we
chose the content of this personal narrative prompt because past research has shown that children are better able to recall specific
events in more detail if they are less routinized or scripted (e.g., day at school) because non-routinized events have more variation
and are experienced less frequently (Hudson & Shapiro, 1991; Peterson & McCabe, 1983).

Children were asked to write for at least 15min. However, many children refused to keep writing once they felt they were done.
Mean time spent writing was 10min 24 s (SD=4min 16 s), with a range of 5–22min. “While children were writing, the experimenter
noted whether they needed to (1) redirect the child’s attention to the task, (2) use neutral prompting to help the child persist on the
task (e.g., “Can you tell me/write anything else?”), or (3) neutral prompting to help with topic generation (e.g., “Can you think of a
time when you have had a problem or fight with someone?”). Prompting was only used when necessary for children to get started
with the writing assessment and stay on task for a set amount of time.

2.4. Coding of text variables

Children’s texts were transcribed using the Systematic Analysis of Language Transcripts (SALT; Miller & Iglesias, 2016), and
segmented into T-units (i.e., any independent clause and any clauses dependent on it; Hunt, 1965). To ensure reliability, 25% of all
texts were double-transcribed by the first-author and a research assistant blind to diagnostic group. Overall agreement between
coders was 88%. Microstructure and macrostructure variables were selected for their comparability to prior studies on writing and
oral narration in ASD. Selected variables were also based on recommendations outlined by Scott (2009) in her review of language-
based writing assessments. Children’s texts were coded for the following aspects of writing (see Table 2 for additional details).

Microstructure:

(1) Lexical complexity (frequency of large words)
(2) Syntactic complexity (subordination index and syntactic diversity)
(3) Frequency of grammatical errors (Scott & Windsor, 2000)
(4) Frequency of writing convention errors (punctuation, spelling, capitalization errors)
(5) Frequency of evaluative devices (e.g., character speech, sound effects, mental states; Losh & Capps, 2003)

Macrostructure:

(6) Productivity (total number of T-units)
(7) Quality (holistic ratings of coherence, structure, and content; Brown, 2013)
(8) Personalization (whether narratives were focused on a specific, temporally sequenced event in which the child was the prota-

gonist; Losh & Capps, 2006)
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Information regarding text productivity was obtained through automated SALT analyses. The remaining variables were coded by
the first author and a research assistant blind to diagnostic group, and good inter-rater reliability was established (ICCavg. = .89; ICC
range= .75–98). To reduce the risk of Type 1 errors, total scores were created for writing conventions and quality. The decision to
form these totals was supported by good inter-item reliability between the individual variables (writing conventions: α= .83;
quality: α= .94). All other text features were analyzed individually.

2.5. Data analysis

2.5.1. Demographic comparisons
Following the guidelines of Kover and Atwood (2013), children with ASD and NT children were matched on chronological age

and parent reported year in school (p> .50 and small effect sizes). Children with ASD and NT children were similar in terms of race/
ethnic identity and gender, as well as FSIQ, nonverbal intelligence (WASI-II Matrix Reasoning subtest), and verbal intelligence
(WASI-II Vocabulary subtest). Groups were also similar on the CELF-5 Core Language Score and the two subtests from the Core
Language Score that all children completed: Formulated Sentences and Recalling Sentences. Similarity was defined as ps> .08 and
small to medium effect sizes. As expected, children with ASD did have significantly higher T-scores on the SRS-2. Means, standard
deviations, and results of significance testing can be found in Tables 1 and 3.

2.5.2. Aim 1
Data were first checked for homogeneity of variance and normality of distribution. Levene’s test revealed that unequal variance

was present for several writing variables (e.g., subordination index), and Shapiro-Wilks tests revealed that some variables were non-
normally distributed (e.g., frequency of large words), although histograms revealed similar shaped distributions for both groups on
these variables. For these reasons, we used Mann-Whitney U tests to compare the personal narrative writing of children with ASD and
NT children for all continuous variables: lexical complexity, subordination index, syntactic diversity, frequency of writing convention
errors, frequency of evaluation, productivity, and quality (Tabachnick & Fidell, 2007). Chi-square analyses were used to examine
whether the narratives produced by children with and without ASD differed in terms of personalization, and in their need for
experimenter assistance (i.e., prompting, topic generation, and attention redirection). Effects sizes were interpreted as small (d= .2;
phi= .1), medium (d=.5, phi= .3), and large (d= .8, phi= .5). Post-hoc power analyses were conducted using G*power (Faul,
Erdfelder, Lang, & Buchner, 2007). For analyses using Mann-Whitney U tests, there was a 73% chance of detecting a large effect with
a normal distribution, and an 89% chance of detecting a large effect when using a Laplace distribution (for data with kurtosis). There

Table 2
Description of Writing Variables.

Writing Variable Measurement Definition

Lexical complexity Frequency of large words The number of words with seven or more letters divided by the total number of words (Brown et al.,
2014; Houck & Billingsly, 1989).

Syntactic complexity Subordination index The frequency of clauses/T-unit. Subordinate clauses referred to verb complements, adverbial
clauses, and relative clauses. Coordinated clauses with a deleted second co-referential subject were
also counted for purposes of calculating the subordination index.

Syntactic diversity The number of different types of complex syntactic devices employed within the text (adverbial,
relative, coordinated clauses, and verb complements; max score= 4).

Writing conventionsa Frequency of punctuation errors The total number of punctuation errors/number of T-units.
Frequency of spelling errors The total number of spelling errors/number of T-units.
Frequency of capitalization
errors

The total number of capitalization errors/number of T-units.

Grammatical errors Frequency of grammar errors The total number grammar errors/number of T-units. Errors included omitted obligatory tense
markers or arguments, missing grammatical morphemes, wrong forms of verbs, pronoun number or
case errors, difficulties with main and subordinate clause relationships, and utterance level-errors
(Scott & Windsor, 2000).

Evaluation Frequency of evaluation Total number of evaluative devices/number of T-units. Evaluative devices included: (1) emotive/
cognitive states and behaviors, (2) causality, (3) negatives, (4) hedges, (5) character speech/
onomatopoeia/sound effects, (6) intensifiers, and (7) subjective remarks. See Losh and Capps
(2003) for more information.

Productivity Total T-units Total number of T-units.
Qualitya

(score 0-12)
Coherence (0-4) The degree to which ideas were connected, topic changes were smooth, and the writing was

understandable.
Structure (0-4) The degree to which essential narrative structural elements existed in the text (i.e., initiating event,

problem/conflict, plans, resolution, ending).
Content (0-4) The degree to which essential narrative background information was provided (e.g., setting,

characters, story actions). These three coding schemas were adapted from Brown (2013).
Personalization Frequency of personalized

narratives
Personalized narratives, or stories, needed to have two or more temporally ordered clauses that
were related from an evaluative perspective, and that focused on a specific event in which the child
was the protagonist (Losh & Capps, 2006). Children received a score of 1 if their narrative was
personalized, and a score of 0 if their narrative was not personalized.

Note. aChildren received total scores for the frequency of writing convention errors and quality.
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was a 91% chance of detecting a large effect when using Chi-square analyses.

2.5.3. Aim 2
First, we examined performance on the ToM tasks to see whether children passed the control questions on the Birthday Puppy

Test. Although, four out of the 22 children with ASD failed either the nonlinguistic or the linguistic control question on the Birthday
Puppy Test, these children demonstrated some understanding of ToM based on their correct answers on other questions of this task,
or demonstrated awareness of higher-order ToM concepts elicited via the Strange Stories Test. Therefore, we elected to keep these
children in subsequent analyses. Second, we conducted Spearman correlations to examine whether chronological age, FSIQ, lan-
guage, and ToM were associated with personal narrative writing.

However, because it is well-established that ToM is dynamically related to oral language ability during childhood (Miller, 2006)
and this ability improves with age, multiple regression analyses were then conducted in order to determine which factors (i.e.,
diagnostic group, age, oral language ability, ToM) uniquely predicted children’s writing skills. This allowed us to explore whether
significant associations between ToM and writing were perhaps the result of shared language demands or improvement with age.

Although FSIQ may also influence ToM, FSIQ was not included in the model due to limited power and its strong association with
language ability in children with ASD (r(20)= .80, p= .0001). Prior to analyses, we confirmed that our data fit all necessary
assumptions (i.e., linear relationships, multivariate normality, no multicollinearity, and homoscedasticity). Given the number of text
variables, which increases the likelihood of false discovery, regression analyses were only conducted on the continuous writing
variables that differed significantly between children with and without children with ASD, as demonstrated by the analyses for Aim 1.
Post-hoc power analyses using G*power revealed that with a four-predictor model there was an 86% chance of detecting a large effect
(f2= .35).

Table 3
Means and Standard Deviations on Cognitive, Linguistic, and Theory of Mind Assessments.

Children with ASD
(n=22)

NT Children
(n=22)

t p d

WASI-II
FSIQ-2a 92.86 (12.59) 98.55 (8.51) −1.75 .09 .52

75 – 118 84 – 113
Vocabulary subtesta 45.32 (10.09) 49.82 (5.53) −1.84 .08 .38

29 – 63 39 – 60
Matrix Reasoning subtest 45.91 (8.66) 48.73 (7.60) −1.15 .26 .35

30 – 58 34 – 64
CELF-5b

Core Language Score Standardized Score (n=22; 22)a 93.46 (19.40) 99.81 (10.40) −1.36 .18 .41
62 – 133 79 – 118

Formulated Sentences Scaled Score (n=22; 22) 9.00 (4.24) 10.05 (3.50) −.89 .38 .27
2 – 15 1- 16

Recalling Sentences Scaled Score (n=22; 22) 8.00 (3.75) 9.22 (2.29) −1.31 .20 .40
2 – 15 5 – 13

Semantic Relationships Scaled Score (n=18; 20) 8.72 (2.82) 10.85 (1.98) −2.71 .01 .87
2 – 12 8 – 15

Word Classes Scaled Score (n=13; 16) 10.46 (4.24) 10.81 (2.64) −.27 .79 .10
3 – 17 7 – 16

Understanding Spoken Paragraphs Scaled Score (n=5; 4) 6.60 (2.07) 11.5 (1.29) −4.10 .01 2.84
5 – 10 10 – 13

Word Structure Scaled Score (n=4; 2) 7.75 (3.95) 5.50 (3.53) .68 .54 .60
3 – 11 3 – 8

Sentence Comprehension Scaled Score (n=4; 2) 9.50 (3.42) 7.50 (2.12) .74 .50 .70
5 – 13 6 – 9

Theory of Mind
Birthday Puppy Story (out of 6) 3.91 (1.87) 5.05 (.73) −2.65 .0001 .80
Strange Stories Test (out of 16) 6.00 (3.90) 11.18 (2.11) −5.31 .0001 1.65
ToM z-score −1.04 (2.09) .96 (.83) −4.19 .0001 1.26

Note. aUnequal variance was present between the groups for FSIQ, the WASI Vocabulary subtest, the Core Language Score, and ToM performance.
Thus, results are adjusted for equal variances not assumed. bIn accordance with CELF-5 instructions, all children completed Recalling Sentences and
Formulated Sentences. For the third and fourth Core subtests, 8-year-olds completed Word Structure and Sentence Comprehension, 9- to 12-year-
olds completed Word Classes and Semantic Relationships, and 13- to 14-year-olds completed Semantic Relationships and Understanding Spoken
Paragraphs. The Core Language Score is a standardized score (M=100; SD=15). All CELF-5 subtest scores are reported as scaled scores (M=10;
SD=3).
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3. Results

3.1. Aim 1: Comparing personal narrative writing skills in children with and without ASD

Means, standard deviations, and the results of statistical testing for each writing variable are shown in Table 4. Mann-Whitney U
tests revealed that at the microstructural level, children with ASD wrote personal narratives that were less syntactically diverse and
contained more grammatical errors than NT children. At the macrostructural or text level, children with ASD wrote personal nar-
ratives that were rated lower in quality and were less likely to be personalized than those composed by NT children. In terms of
personalization, 73% of children with ASD wrote personalized narratives compared to 100% of NT children. In contrast, the analyses
demonstrated that children with ASD did not differ from NT children in terms of lexical complexity, subordination, frequency of
writing convention errors, frequency of evaluation, and productivity. See Table 5 for examples of children’s narratives.

There were also behavioral differences in writing performance between children with and without ASD that we did not anticipate.
Specifically, children with ASD were more likely to need attention redirection, additional prompting, and initial assistance with topic
generation (see Table 4).

3.2. Aim 2: Examining associations between writing, age, FSIQ, language, and ToM

3.2.1. Chronological age
Spearman correlations in Table 6 show that chronological age was positively related to syntactic diversity, productivity, and

quality ratings in children with ASD. Furthermore, for NT children, chronological age was positively related to syntactic diversity and

Table 4
Means and Standard Deviations for Personal Narrative Writing Performance.

Writing Variable Measurement Children with ASD NT Children U/χ2 p d/phi
(n = 22) (n = 22)
M (SD)/n M (SD)/n

Microstructure
Lexical complexity Large words/total words .09 (.01) .11 (.01) 229.50 .77 .11
Syntactic complexity Subordination index 1.60 (.65) 1.86 (.30) 177.00 .13 .49

Syntactic diversity 2.05 (1.29) 2.86 (1.04) 154.00 .03* .70
Grammatical errors Grammar errors/T-units .34 (.54) .10 (.15) 134.50 .009* .61
Writing conventions Writing convention errors/T-units 2.33 (2.60) 1.18 (1.10) 194.50 .26 .58
Evaluation Evaluative devices/T-units .51 (.40) .50 (.29) 230.50 .78 .03
Macrostructure
Productivity Total T-units 8.81 (6.54) 11.09 (7.81) 199.50 .32 .49
Quality (ratings 0 - 12) Total quality rating 6.36 (4.28) 9.00 (2.51) 158.00 .05* .75
Personalization Proportion of personalized narratives 16 (73%) 28 (100%) 6.95 .008* .40
Behavioral Differences
Experimenter assistance Needed attention redirection 5 (23%) 0 (0%) 5.64 .02* .36

Needed prompting 10 (46%) 2 (9%) 7.33 .007* .41
Needed help with topic generation 9 (41%) 1 (4.5%) 8.28 .004* .43

Note. *significant group difference.

Table 5
Verbatim Examples of Personal Narratives Written by Children with and without ASD.

Text 1: Neurotypical Child (Quality Score: 12)
“Once when I was in 1 st grand I had a big fight with my best friend over prety much nothing. It started when I told him that my pokémon cards would cream him in a battle, so

we had one. I creamed him and he got realy, realy, mad at me and ran away so fast that he droped his Charzard EX. I took it from the ground and kept it till the next day.
When I gave it to him he fliped out that I had taken it, thinking that I had stolen it. When I tryed to tell him that I had tryed to give it to him the day before he refused to
belive me and grabed it and took off. That was the last time I ever talked to him. When I moved here I became friends with Fred and whe have been best friends to this
day.”

Text 2: Child with ASD (Quality Score: 3)
“about trying to be first in line. I do not want to be last in line. because my stuff will be a mess. I'll feel angriest!”

Text 3: Child with ASD (Quality Score: 6)
“One time when I had a problem or a fight with someone is when I have to go the store with mom I don't liken it at all. One of the reasons why I don't like it is I can't access

some of the things on my tablet in the car because there is no wifi connection in the car and I was hoping to do some of it. Another reason is it is not fun at all at the store
there is nothing to do but shop and I'd rather be home playing my games than being at the store. Those are the reasons why I don't like the going to the store with mom
during break.”

Note. Text 1 is an example of a writing sample produced by a NT child. Text 2 provides an example of a child with ASD who demonstrated challenges
with writing at both the microstructure and macrostructure level. Text 3 provides an example of a child with ASD who had difficulty creating a
personalized narrative that focused on one specific event, but used complex vocabulary and sentence structure. Texts are shown almost exactly as
children typed them, including the grammar, spelling, capitalization, and punctuation errors. One exception to this is that all names have been
changed for confidentiality purposes. Quality ratings ranged from 0 to 12.
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productivity, and negatively related to writing convention errors.

3.2.2. FSIQ
As shown in Table 6, FSIQ was negatively related to the frequency of large words used by children with ASD. No other significant

correlations were found for the ASD group. For NT children, FSIQ was positively related to syntactic diversity, productivity, and
quality, and was negatively related to writing convention errors.

3.2.3. Language
Table 6 also shows that correlational analyses revealed that language ability, as measured by the Core Language Score, was

negatively related to the frequency of large words and use of grammar errors, and positively related to the use of subordination in
children with ASD. In addition, for NT children, oral language ability was positively related to the use of complex syntax (sub-
ordination index and syntactic diversity) and writing quality.

3.2.4. ToM
As shown in Table 1, an independent samples t-test revealed that children with ASD scored lower than NT children on the ToM

Table 6
Correlations Between Personal Narrative Writing Skills, Age, FSIQ, Language, and Theory of Mind.

Age FSIQ Core Language Score ToM

Children with ASD
(n = 22)

Lexical Complexity .34 −.58** −.56* −.51*
Subordination Index .11 .27 .46* .58**
Syntactic Diversity .49* −.02 .24 .57**
Grammar Errors −.16 −.21 −.44* −.37
Writing Convention Errors −.39 .07 .03 .23
Evaluation .05 .29 .31 .13
Productivity .61** -.13 -.13 .15
Quality .48* .21 .38 .54**
Personalization .27 .14 .27 .37

NT Children
(n = 22)

Lexical Complexity .14 -.03 −.21 −.13
Subordination Index .39 .39 .52** .34
Syntactic Diversity .69*** .44* .58** .36
Grammar Errors .11 −.16 −.23 −.10
Writing Convention Errors −.42* −.46* −.15 −.34
Evaluation .18 .24 .36 .29
Productivity .74*** .62** .40 .39
Quality .40 .65** .59** .48*
Personalizationa — — — —

Note. aSpearman correlations between ToM and personalization were not examined for NT children as they all told personalized stories. *p < .05;
**p < .01; ***p< .001.

Table 7
Assessing Predictors of Personal Narrative Writing.

Predictor β t Sig. Model Adjusted R2

Syntactic Diversity
Diagnostic Group .05 0.39 0.70 F(4, 39)= 14.45, p= .0001 .56
Chronological Age* .45 4.24 0.001
Core Language Score .15 1.15 0.26
Theory of Mind* .47 2.83 0.007

Grammar Errors
Diagnostic Group −.31 −1.60 0.12 F(4, 39)= 1.61, p= .19 .06
Chronological Age −.14 −0.93 0.35
Core Language Score .02 0.08 0.94
Theory of Mind −.08 −0.32 0.75

Quality
Diagnostic Group .05 0.36 0.72 F(4, 39)= 12.28, p= .0001 .55
Chronological Age* .36 3.37 0.002
Core Language Score .21 1.56 0.12
Theory of Mind* .48 2.91 0.006

Note. *Significant predictor within the model.
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total z-score. Correlations revealed that ToM was positively related to syntactic diversity and subordination, as well as quality ratings
for children with ASD. Moreover, ToM ability was negatively related to the frequency of large words in children with ASD. For NT
children, ToM was only related to quality ratings. See Table 6 for correlation values.

3.2.5. Assessing predictors of personal narrative writing
Multiple linear regression analyses were conducted to determine how diagnostic group (ASD, NT), chronological age, oral lan-

guage ability (i.e., Core Language Score), and ToM ability uniquely predicted children’s personal narrative writing. Separate analyses
were conducted for each continuous writing outcome that differed between the two groups: syntactic diversity, grammatical com-
plexity, and quality. See Table 7 for statistical information.

For both syntactic diversity and writing quality, the overall model accounted for a significant amount of variance (56% and 55%,
respectively), ps= .0001, and both chronological age and ToM were significant, unique predictors of these writing outcomes, ps <
.007. Specifically, children who were older and children who had better ToM skills wrote more syntactically diverse texts that were
rated higher in quality. No significant results were found for the frequency of grammatical errors.

4. Discussion

Despite known difficulties in oral narration (e.g., Bang et al., 2013; Losh & Capps, 2003), few studies have examined the personal
narrative writing skills of children with ASD. Thus, the present research used linguistic analysis to characterize and compare the
personal narrative writing of children with ASD to NT children. Our findings revealed that children with ASD differed from NT
children in several ways, and that ToM was an important mechanism for effective personal narrative writing in both children with
and without ASD.

4.1. Comparing the personal narrative writing of children with and without ASD

When examining word level aspects of writing microstructure, findings revealed that the personal narratives of children with ASD
were as lexically complex as those of the NT children. Moreover, children with ASD employed a similar frequency of evaluative
devices as NT children. Although these results were unexpected based on our knowledge of oral narration in ASD (Losh & Capps,
2003; Tager-Flusberg & Sullivan, 1995), Reilly et al. (2017) also found that children with and without ASD did not differ in their use
of evaluative devices when writing personal narratives. It may be that compared to telling stories orally, writing provided children
with greater control over their linguistic output and more “off-line time to look for the appropriate words or for syntactic structures
that provide a different perspective” (Drijbooms, Groen, & Verhoeven, 2017;).

At the sentence level, children with ASD wrote texts that were less syntactically diverse (i.e., used fewer different types of complex
clauses) and had more grammatical errors than their NT peers. These results align with those of Reilly et al. (2017), who showed that
children with ASD had greater difficulty using complex, diverse, and correct grammar compared to NT children. However, our
findings are inconsistent with Brown and Klein (2011), who found no differences between adults with and without ASD for these
aspects of writing. Together, these results suggest that some school-age children with ASD may still lack fluency with the basic
grammatical structures and rules needed for writing, but that they may acquire these skills by adulthood. Nevertheless, children with
ASD did not differ from their NT peers in their use of correct of spelling, punctuation and capitalization.

At the macrostructural level, the personal narratives of children with ASD were rated lower in overall quality, indicating they had
a more difficult time than NT children writing coherent stories that were well-structured and included enough information about the
story setting, characters, and actions. This falls in line with our predictions and the findings from previous studies on narrative and
non-narrative writing in children and adults with ASD (Brown & Klein, 2011; Brown, 2013; Reilly et al., 2017). Similar to oral
narrative research (Losh & Capps, 2006), we found that a significant proportion of children with ASD (27%) wrote stories that were
not personalized, or were not centered around one specific, temporally sequenced event. Challenges with writing also extended to the
writing process more generally, as a greater proportion of children with ASD needed reminders to stay on task, additional neutral
prompting to continue writing, and some assistance with generating an initial idea or topic from the experimenter. Similar difficulties
have been noted in other studies. For instance, despite receiving average standardized writing scores, Siverston (2010) reported that
the children with ASD had significant difficulty initiating and completing writing tasks.

4.2. Examining predictors of narrative writing

Given the previously reported heterogeneity in written expression among children with ASD (e.g., Dockrell, Ricketts, Charman, &
Lindsay, 2014), we also explored how age, FSIQ, language ability, and ToM knowledge were related to writing performance, and
whether ToM uniquely predicted writing ability. Our findings indicated that age, FSIQ, language ability, and ToM were related to
various dimensions of writing in both children with and without ASD.

Despite children with ASD having lower ToM scores, analyses revealed that all children with better ToM skills composed stories
that were more coherent, structured, and elaborative. These results support the assertion that better ToM understanding can affect the
writer’s ability to take the perspective of the reader, and in turn lead to the inclusion of appropriate background information as well
as explicit connections that lead the reader through the text (Colle, Baron-Cohen, Wheelwright, & van der Lely, 2008; Loveland, Mc
Evoy, Tunali, & Kelley, 1990). Additionally, ToM uniquely predicted both writing quality and syntactic complexity after controlling
for diagnostic group, language ability, and chronological age.
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Nevertheless, our correlation results showed that writing performance may be more closely associated with ToM abilities in
children with ASD. More specifically, children with ASD who had better perspective taking skills wrote more complex sentences that
incorporated a wider range of subordinate clauses. This finding extends previous research which has linked the development of
complex syntactic structures in expressive language to the mastery of ToM (de Villiers & de Villiers, 2014; Whyte, Nelson, & Scherf,
2014). Unexpectedly, children with ASD with lower ToM, FSIQ, and oral language abilities used more lexically complex words when
writing their personal narratives; though no such associations were found for NT children. Given that large words tend to occur at a
lower frequency, it may be that children with ASD with lower cognitive, language, and perspective taking skills are more likely to use
idiosyncratic or overly formal language that is often characteristic of ASD (Rapin & Dunn, 2003; Volden & Lord, 1991).

As expected, children with and without ASD with better oral language abilities wrote personal narratives that were more syn-
tactically complex. Additionally, NT children with better language skills wrote narratives rated higher in quality, and children with
ASD with better language skills made fewer grammar errors. However, oral language ability was not associated with writing per-
formance in children once diagnostic group, chronological age, and ToM ability were considered. With regards to chronological age,
analyses revealed that age was a unique predictor of children’s ability to write syntactically diverse, as well as coherent, well-
structured and elaborative personal narratives. Older children with and without ASD also wrote longer personal narratives than their
younger counterparts. Such results indicate that while children with ASD did have more difficulty with these aspects of writing than
their peers, these skills are not immutable, but are able to improve with development. Finally, FSIQ was closely linked with writing
performance in NT children (i.e., syntactic diversity, writing conventions, productivity, and quality), but only one association was
found for children with ASD (i.e., lexical complexity).

4.3. Limitations and future directions

Despite providing insight into the writing difficulties of children with ASD, several limitations must be noted. Although we
controlled for factors that may contribute to writing heterogeneity and used non-parametric tests when appropriate, substantial
writing variability was still present among our relatively small sample that may have reduced our power to detect group differences
and the generalizability of our results to a larger group of children. Therefore, significance level should be considered along with
effect sizes. Moreover, it is important to note that while this study explored the role of age, ToM, and oral language, we did not
address the influence that other factors (e.g., reading ability, socio-emotional development) may have on the writing skills of children
given that it was beyond the scope of the study.

Additionally, writing performance can be influenced by a number of methodological factors, especially considering that there are
few standardized guidelines for measuring writing in specific genres (Finnegan & Accardo, 2018). Performance may be affected by
the specific topic selected for the writing prompt, as certain topics may be more or less difficult for children based on their skills,
knowledge, or interests (Hidi & McLaren, 1991; Olinghouse, Graham, & Gillespie, 2015). Although prompting was minimized and
used primarily for procedural purposes, a greater amount of prompting was used with children with ASD. Children’s writing profiles
may also differ based on the specific variables and coding schemas that are selected. For example, there are a number of ways to
assess personal narrative macrostructure (e.g., Narrative Assessment Profile, story grammar, high-point analysis; McCabe & Bliss,
2003) that may provide additional information about children’s writing. Along the same lines, the majority of measures assessing
narrative macrostructure, including the one used in the present study, do so using an Aristotelian or European American framework,
where stories should have a beginning, middle, and end, and events are expected to be sequentially ordered and told with an
individualistic orientation (Gorman, Fiestas, Pẽna, & Clark, 2011). Although this is the structure that is typically taught in U.S.
classrooms, it will be important for studies to explore children’s use of culturally infused creative and stylistic devices, as well as the
implications of clinician and educator bias towards a specific narrative structure (Gorman et al., 2011). Finally, given that children
were asked to “write on demand”, it will be important for future research to examine whether these results would hold in more
naturalistic settings where children are given the opportunity to engage in the writing process over time.

4.4. Conclusions

The current study provides evidence that children with ASD may experience challenges in their personal narrative writing in
comparison to their NT peers. Specifically, children with ASD demonstrated some difficulties at the sentence and text level. At a more
qualitative level, children with ASD were more likely to struggle getting started and staying on task compared to their NT peers. Age,
FSIQ, language ability, and ToM knowledge were related to writing at the word, sentence, and text level for children with and
without ASD, though the specific pattern of associations varied by group. Overall, our findings highlight the utility of taking a
multidimensional assessment approach, capturing a variety of qualitative and quantitative writing outcomes and mechanisms related
to writing. By doing so, clinicians and educators may be able to use this information to develop more individualized, effective
curricula and interventions to support the written expression goals of children with ASD.
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