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A B S T R A C T

Background: Children with autism spectrum disorder (ASD) demonstrate highly variable writing
skills. Few studies have examined if engagement during writing assessments may differ for
children with ASD and if task engagement is related to their writing assessment performance.
This study examined narrative writing and broad task engagement in children with ASD com-
pared to peers with attention-deficit/hyperactivity disorder (ADHD) and typically developing
(TD) peers.
Method: Sixty children with ASD, 32 children with ADHD, and 29 TD children completed as-
sessments of cognitive skills, symptom severity, and spontaneous narrative writing. Time spent
engaged during writing was assessed during the spontaneous narrative writing task.
Results: The ASD group performed lowest on text organization and quality scores as well as word
production scores while also spending the least time engaged with the writing task. Time spent
engaged was most strongly associated with narrative writing scores in the ASD group and ex-
plained unique variance in text organization and quality scores and word production scores after
controlling for related age, cognitive skills, and symptom severity variables. The ADHD group
showed similar associations between time spent engaged and word production scores, and time
spent engaged explained unique variance in word production scores.
Conclusions: Time spent engaged completing the writing task appeared lowest for the ASD group
and may suggest writing task engagement to be a more prominent difficulty area for children
with ASD compared to peers with ADHD and TD peers. Implications for better understanding and
supporting the writing skills of children with ASD are discussed.
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1. Introduction

Autism spectrum disorder (ASD) is a neurodevelopmental disorder wherein individuals demonstrate persistent difficulties in
social communication and social interaction across multiple contexts alongside the presence of restricted, repetitive patterns of
behaviors, interests, or activities (American Psychiatric Association, 2013). In recent years, researchers have expanded beyond
clinical understandings of ASD to consider how the social cognitive features of ASD may influence development across different
domains, such as academic skill development (Bauminger-Zviely, 2014). Children with ASD without a co-occurring intellectual
disability or other severe communication difficulties demonstrate heterogenous academic skills (Ibrahim, 2020; Keen, Webster, &
Ridley, 2016; Whitby & Mancil, 2009). Yet, limited research has sought to understand the different factors underlying this hetero-
geneity (e.g., Corbett & Iqbal, 2018).

An emerging research area falls on understanding the written language skills of school-age children with ASD (e.g., Finnegan &
Accardo, 2018; Zajic & Asaro-Saddler, 2019; Zajic & Wilson, 2020). Over the last 20 years, studies have found that children with ASD
demonstrate heterogeneous writing skills (e.g., Brown, Johnson, Smyth, & Oram Cardy, 2014; Dockrell, Ricketts, Charman, &
Lindsay, 2014; Grace, Enticott, Johnson, & Rinehart, 2017; Griswold, Barnhill, Myles, Hagiwara, & Simpson, 2002; Kushki, Chau, &
Anagnostou, 2011; Mayes & Calhoun, 2003a, 2006a; Myles et al., 2003; Zajic et al., 2018) with writing difficulties suggested to occur
more frequently than reading or mathematics difficulties (Mayes & Calhoun, 2006a; Mayes, Waschbusch, Calhoun, & Mattison,
2019). While not all children with ASD struggle with the same writing difficulties, empirical studies comparing children with ASD to
their typically developing (TD) peers and to their peers with other developmental disorders have suggested a higher prevalence of
difficulties in handwriting and text organization and quality (Mayes & Calhoun, 2006a; Zajic & Wilson, 2020) with a lower pre-
valence of difficulties in spelling, grammar, and punctuation (Finnegan & Accardo, 2018). Empirical studies have offered tentative
explanations for some of these difficulties, including factors related to cognition (i.e., IQ; Mayes & Calhoun, 2003b, 2008), language
and social communication (Brown et al., 2014; Dockrell et al., 2014; Grace et al., 2017; Hilvert, Davidson, & Gámez, 2020), and
attention and executive functions (Dirlikov et al., 2017; Grace et al., 2017; Hilvert, Davidson, & Scott, 2019; Zajic et al., 2018).

Part of the difficulty of understanding the complexity of the writing challenges affecting children with ASD is that writing is a
complex, multifaceted set of skills. According to the simple view and the not-so-simple view of writing, writing skills can be broadly
conceptualized into transcription (handwriting, keyboarding, and spelling) and text generation (turning ideas into words, sentences,
and larger discourse units; Berninger & Amtmann, 2003; Berninger & Winn, 2006). These writing skills rely on additional social and
cognitive processes to help navigate different writing scenarios, including executive functions and attention (Berninger & Winn,
2006) as well as motivation (Hayes & Berninger, 2014). These social cognitive processes support self-regulation during writing by
managing how writers develop plans, gather content to write about, organize and construct content appropriate to the writing task,
and regulate thoughts and behaviors to remain engaged during writing tasks (Graham, 2018; Hayes & Berninger, 2014; Zimmerman
& Risemberg, 1997). The importance of self-regulation to writing has been well supported by underlying theories of written language
development and has resulted in effective instructional approaches that help struggling writers become more strategic in their writing
choices (see Berninger & Winn, 2006; Graham, 2018; Harris & Graham, 2016; Hayes & Berninger, 2014; Zimmerman & Risemberg,
1997). Writers remain strategically engaged with the writing process through formulating intentions, planning, monitoring, and
reacting in order to gather, organize, write, and revise across most writing activities (see Graham, 2018). Children experiencing
difficulties with self-regulation and associated skills (e.g., control mechanisms; Graham, 2018) may have challenges with staying
engaged with their writing.

Few studies have offered preliminary insights into the roles of these control mechanisms in children with ASD (Hilvert et al.,
2019; Zajic & Wilson, 2020). Recent observational and intervention studies have been split regarding the examination of skills
associated with attention and self-regulation: observational studies generally focus on attentional difficulties through use of com-
parison groups (e.g., Dirlikov et al., 2017; Grace et al., 2017; Zajic et al., 2018), while intervention studies prioritize structuring the
writing process via self-management interventions (Asaro-Saddler, 2016). The focus on attention across observational studies has
suggested that attentional difficulties may play a role in the writing difficulties experienced by some individuals with ASD in
handwriting (Dirlikov et al., 2017; Grace et al., 2017) as well as text generation (Zajic et al., 2018). Following this focus on executive
function skills, Hilvert et al. (2019) reported that children with ASD with greater executive dysfunction were more likely to exhibit
idiosyncratic language use (i.e., greater frequency of long words and rare words).

A limitation of the current research literature is a lack of examination into how children engage with the writing process during
writing assessments. A wide array of psychoeducational assessments have been deemed appropriate for use with children with ASD
(Corbett & Iqbal, 2018), and the relatively small set of studies that have examined the written language skills of children with ASD
have used a very wide array of different assessments (see Zajic & Wilson, 2020). Additionally, these assessments often emphasize
scoring written products with less emphasis placed on how children complete the tasks.

Children with ASD demonstrate highly variable engagement patterns in educational settings (Bryan & Gast, 2000; Sparapani,
Morgan, Reinhardt, Schatschneider, & Wetherby, 2016; Wilkinson, 2008), yet studies focused on engagement during writing tasks
remain limited (e.g., Hilvert et al., 2020). Typically, studies rely on written product measures or examine productivity solely as word
production, resulting in few available studies that provide insights into how participants engage during the assessment. Griswold
et al. (2002) commented that some of their children with ASD refused to write but offered limited insights into why they refused or
how children engaged during the assessment. Dockrell et al. (2014) compared writers and nonwriters with either ASD or specific
language impairment to find that nonwriters across groups were younger and demonstrated higher ASD symptom severity scores but
were no different from writers on cognitive, language, or transcription skills. In a recent study, Hilvert et al. (2020) reported that
school-age children with ASD experience greater difficulties getting started and staying on task during personal narrative writing
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compared to their TD peers. Other studies have examined writing skills using designs that did not allow for examining writing
engagement. For example, Brown et al. (2014) asked participants to complete a persuasive essay using an unspecified amount of time
(reporting that all participants finished within 30 min but with limited additional details).

Examining time spent engaged during writing also may provide further exploration into the role of attentional skills during
writing for children with ASD compared to peers with attentional difficulties. Attention is a distinct control mechanism that supports
broader executive function and self-regulation skills by helping to regulate the behaviors used during a writing task (see Berninger &
Amtmann, 2003; Graham, 2018; Hayes & Berninger, 2014). Studies focused on the attentional skills of children with ASD during
writing have used both measures of attentional difficulties as well as comparison groups, commonly incorporating peers with at-
tention-deficit/hyperactivity disorder (ADHD) to offer a multiple group perspective (e.g., Grace et al., 2017; Mayes, Breaux, Calhoun,
& Frye, 2019; Mayes & Calhoun, 2006a; Zajic et al., 2018). Individuals with ADHD exhibit patterns of inattentive and/or hyperactive
behavior that can impact self-regulation and academic task management (American Psychiatric Association, 2013; DuPaul &
Langberg, 2015). Children with ADHD demonstrate similar writing challenges to those noted in children with ASD, with difficulties
falling across text organization, production, and construction (DeBono et al., 2012; Mayes & Calhoun, 2006b; Mayes et al., 2019a;
Molitor, Langberg, & Evans, 2016). Yet, similar to the findings of children with ASD, the writing skills of children with ADHD appear
to be heterogeneous (see Molitor et al., 2016) and have received limited sustained examination (see Graham, Fishman, Reid, &
Hebert, 2016). Prevalence estimates of ASD and ADHD comorbidity greatly range in school-age children (16–44 %) with children
demonstrating internal distractibility with high ASD symptom severity and high external distractibility with high ADHD symptom
severity (see Deprey & Ozonoff, 2018). ADHD symptom severity may play a role in the written language difficulties experienced by
children with ASD, as the level of ADHD symptom severity observed in children with ASD has been shown to be predictive of writing
challenges that are related to broader cognitive and executive function difficulties (Dockrell et al., 2014; Hilvert et al., 2019; Zajic
et al., 2018). Ongoing research is needed that examines children with ASD to peers with ADHD that considers both between-group
differences in engagement as well as within-group relationships between task engagement and writing skills.

2. Current study

This study examined narrative writing and broad task engagement in children with ASD compared to children with ADHD and TD
children to consider between-group differences in narrative writing and time spent engaged and to explore within-group relationships
between narrative writing, time spent engaged, and related factors (i.e., age, cognitive abilities, and ASD and ADHD symptom
severity). This study contributes to the literature exploring writing development in children with ASD and offers new insights relative
to task engagement during writing that may inform future assessment and instructional research. Importantly, the study used the Test
of Written Language, 4th Edition (TOWL-4; Hammill & Larsen, 2009), a standardized, picture-based psychoeducational narrative
writing assessment that separates writing into distinct task stages (Scripting, Planning, and Writing). Using the TOWL-4 allowed for
examination of broad task engagement during writing where participants received a visual stimulus to write about (which potentially
allowed for less ambiguity about the task demands compared to what might be expected with more abstract or non-picture-based
writing tasks). The current study focused on task engagement specifically during the Writing Task Stage, and a previous publication
examined engagement during the Planning Task Stage with the included participants (see Zajic, Solari, McIntyre, Lerro, & Mundy,
2020). Three research questions guided this study:

1) Do children with ASD differ from peers with ADHD or TD peers a) on narrative writing scores and b) on time spent engaged with a
structured, picture-based narrative writing task?

2) Do groups differ in their a) relationships between narrative writing scores and time spent engaged, and b) relationships between
these writing task variables and age, cognitive skills, and ASD and ADHD symptom severity?

3) Within groups, does time spent engaged explain additional variance in narrative writing scores after controlling for related
variables (i.e., age, cognitive skills, and ASD and ADHD symptom severity)?

3. Methods

All data were collected from children participating in a longitudinal study on academic, cognitive, and social development.
Families were recruited through a university-affiliated center’s subject tracking system, by fliers through local school districts, and by
word of mouth. This research was conducted in compliance with the Institutional Review Board at the University of California, Davis.
In order to control for conditions that might significantly impact participants’ performance, exclusionary criteria included an
identified syndrome other than ASD or ADHD, significant sensory or motor impairment, a neurological disorder, psychotic symptoms,
or any major medical disorder that could be associated with extended absences from school. This study included 121 children
between 9–17 years old, which included 60 children with ASD (50 male), 32 children with ADHD (25 male), and 29 TD children (18
male). Children with ASD and ADHD came into the study with community diagnoses that were confirmed via trained researcher
assessment and parent report.

3.1. Diagnostic and symptom severity measures

The Autism Diagnostic Observation Schedule, 2nd Edition (ADOS-2; Lord et al., 2012) confirmed diagnosis (ASD group) and
assessed ASD symptom severity (ASD and ADHD groups). The ADOS-2 is a semi-structured, standardized assessment of
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communication, social interaction, play, and restricted and repetitive behaviors. A research-reliable team member administered
either Module 3 (Child/Adolescent) or Module 4 (Adolescent/Adult) to calculate algorithm-adjusted Total Scores. Modules de-
monstrate strong interrater reliability via publisher-reported intraclass correlation coefficients (αs = 0.82−0.94; Lord et al., 2012).
The Social Responsiveness Scale (SRS; Constantino & Gruber, 2005) provided an additional assessment of ASD symptom severity for
all groups. Parents/guardians completed the 65-item rating scale that measures ASD symptom severity and general social respon-
siveness in naturally occurring contexts. The SRS provides a Total Score as a composite of five subscales (Awareness, Cognition,
Communication, Motivation, and Mannerisms) and has demonstrated strong internal consistency (αs = 0.93−0.97; Constantino &
Gruber, 2005).

The Conners 3 (Conners, 2008) confirmed ADHD diagnosis (ADHD group) and assessed ADHD symptom severity across groups.
The Conners 3 is a comprehensive assessment for identifying the presence of ADHD symptomatology, and parents/guardians com-
pleted the DSM-IV Inattentive Scale and DSM-IV Hyperactive/Impulsive subscales. Both parent-report forms have strong demon-
strated internal consistency (αs > 0.90; Conners, 2008).

3.2. Cognitive measures

The Wechsler Abbreviated Scale of Intelligence, 2nd Edition (WASI-II; Wechsler, 2011) assessed cognitive abilities. Two verbal
(Vocabulary and Similarities) and two nonverbal (Block Design and Matrix Reasoning) subtests were administered to compute verbal
reasoning (Verbal Comprehension Index [VCI]), nonverbal reasoning (Perceptual Reasoning Index [PRI]), and Full-Scale IQ (FIQ)
estimates (Ms = 100, SDs= 15). Internal consistency Cronbach’s alpha coefficients for the sample demonstrated great-to-excellent
subtest reliabilities (αs = 0.87−0.93) and were consistent with publisher-reported alphas (α = 0.96; Wechsler, 2011). All partici-
pants had an estimated FIQ of at least 73.

3.3. Writing measures

The TOWL-4 assessed narrative writing via the Spontaneous Writing subtest where participants produced a handwritten, fictional
narrative about a provided picture. During the assessment, participants listen to a sample story about an example picture (Scripting),
plan their own story about a new picture (Planning), and draft their story (Writing). Written responses are evaluated based on
Contextual Conventions (21 items; spelling, morphological, and grammatic writing conventions) and Story Composition (11 items;
text organization and quality via vocabulary, plot, prose, character development, and reader interest). These scaled scores (M= 10,
SD = 3) are used to calculate a Spontaneous Writing Index composite score (M = 100, SD = 15). As no standardized score for word
production is provided, the total number of words produced were counted for each sample. Though word production may serve as a
proxy for handwriting, this measure of word production is impacted by task demands. Therefore, word production is used as a
measure of text production and should not be interpreted as an isolated handwriting or fluency measure.

All writing samples were scored by two research assistants trained by the first author using the TOWL-4 scoring guidelines
(Hammill & Larsen, 2009). Training was completed when research assistants reached 100 % agreement across example samples and
could articulate rationales for all scoring decisions. Interrater reliability was calculated on a random selection of writing samples (n =
34) using intraclass correlation coefficients treated as two-way random (Shrout & Fleiss, 1979). Interrater reliability was great-to-
excellent for Contextual Conventions (α = 0.94), Story Composition (α = 0.84), and word production (α = 1.00).

3.4. Task time spent engaged

Time spent engaged was operationalized as the total duration (in seconds) participants spent completing the TOWL-4 Writing
Task Stage. Participants were provided a maximum of 10 min (600 s) to complete their written narratives (which was reduced from
the recommended 15 min due to larger study visit time constraints). The start point for calculating time spent engaged began after a
trained research team member explained the writing task and answered any clarifying questions from the participant. Participants
received reminders at five and nine minutes to continue writing. If a participant used the entire time and was still writing when time
was up, they could finish their current sentence. The stop point for calculating time spent engaged differed depending on individual
behaviors. If a participant remained engaged with the task for the full 10 min, then the stop point was the end of the task (with 600 s
recorded for time spent engaged). If participants said they were finished before the task was done, then a research team member
encouraged participants to try to write a full page and prompted participants to think about the details in the task picture. If
participants then refused to write more or said they had written as much as they could, then the task was ended, and the stop time
was recorded.

4. Data analysis

Analyses were conducted using SPSS 25 (IBM Corp., 2018). Groups were matched on age but differed on IQ (ASD = ADHD,
ASD < TD, and ADHD < TD; Table 1). To account for this difference, group comparisons covaried for FIQ. To address the research
questions, three sets of analyses were conducted. First, a univariate analysis of covariance (ANCOVA) with follow-up pairwise
comparisons with a Bonferroni adjustment examined overall group differences on the TOWL-4 Spontaneous Writing Index. Second, a
multivariate analysis of covariance (MANCOVA) followed by ANCOVAs with a Bonferroni adjustment examined group differences on
TOWL-4 writing scores (Contextual Conventions, Story Composition, and word production) and task time spent engaged. Third,
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Pearson product-moment correlations were conducted separately for each group to examine a) the relationships between narrative
writing scores and time spent engaged and b) the relationships between writing and task engagement variables and age, cognitive
skills (VCI, PRI, and FIQ), and symptom severity (ADOS-2, SRS, and Conners 3). These interrelationships guided the building of
group-specific hierarchical multiple regressions predicting Contextual Conventions, Story Composition, and word production scores
that included variables at Step 1 (age, cognitive skills, and symptom severity estimates related to that TOWL-4 score) and Step 2 (time
spent engaged). Models were examined for variance explained (R2) and change in variance explained between steps (ΔR2) with
contribution from individual predictors assessed via standardized beta coefficients (β).

5. Results

Descriptive statistics are reported in Table 1. As mentioned, groups were matched on age but differed on cognitive abilities
(ASD = ADHD, ASD < TD, and ADHD < TD; Table 1). The ASD group demonstrated elevated symptom severity on the ADOS-2
compared to the ADHD group and on the SRS compared to ADHD and TD groups. The ASD and ADHD groups demonstrated elevated
ADHD symptom severity relative to the TD group but did not differ themselves. Norm-referenced scores for the TOWL-4 scores for the
ASD and ADHD groups predominantly fell in the below average to average ranges (TD fell in the average range), and groups
demonstrated wide ranges for the total number of words produced (Table 2).

5.1. Group comparisons for TOWL-4 scores and time spent engaged

Groups differed on the Spontaneous Writing Index, F(2, 117) = 7.96, p< 0.001, p
2 = 0.12. The ASD group performed lower than

Table 1
Descriptive Statistics and Group Comparisons for Age, Cognitive Abilities, and Symptom Severity.

ASD ADHD TD

n = 60 n = 32 n = 29

M (SD) Range M (SD) Range M (SD) Range F p
p
2

Age 12.63 (2.11) 9.33−17.17 13.13 (2.30) 9.64−17.31 12.74 (2.29) 9.35−17.02 0.55 0.58 0.01
VCIb 95.92 (15.48) 60−136 98.84 (14.33) 72−128 111.24 (13.79) 81−138 10.72 < 0.001 0.15
PRIb 102.25 (16.86) 70−150 99.94 (15.81) 74−126 116.83 (14.14) 91−160 10.44 < 0.001 0.15
FIQb 98.73 (15.13) 73−132 99.31 (15.00) 74−131 115.62 (12.82) 90−150 14.46 < 0.001 0.20
ADOS-2a,c 10.75 (3.61) 7−24 4.14 (3.81) 0−13 – – 62.80 < 0.001 0.42
SRSd 82.49 (10.24) 52−91 61.29 (14.66) 42−91 43.69 (7.50) 34−66 127.01 < 0.001 0.69
Inattenb 73.97 (11.19) 50−90 77.63 (10.57) 54−90 46.90 (10.67) 35−90 75.60 < 0.001 0.56
Hyperb 71.40 (15.52) 39−90 71.13 (17.27) 40−90 47.14 (8.93) 38−73 29.58 < 0.001 0.33

Note. aOnly the ASD and ADHD groups received the ADOS-2. bASD = ADHD, ASD < TD, ADHD < TD. cASD > ADHD. dASD > ADHD,
ASD > TD, ADHD > TD. ASD = autism spectrum disorder. ADHD = attention-deficit/hyperactivity disorder. TD = typically developing.
VCI = Verbal Comprehension Index. PRI = Perceptual Reasoning Index. FIQ = Full-Scale IQ. ADOS-2 = Autism Diagnostic Observation Schedule,
2nd Edition Total Score. SRS = Social Responsiveness Scale Total Score. Inatten = Conners 3 DSM-IV Inattentive Parent Report Scale.
Hyper = Conners 3 DSM-IV Hyperactive/Impulsive Parent Report Scale. Reprinted from Zajic, Solari, McIntyre, Lerro, & Mundy (2020) with
permission from Elsevier with effect size calculations added.

Table 2
Multivariate and Univariate Between-Group Effects for Group by TOWL-4 Writing Scores and Time Spent Engaged.

ASD ADHD TD

n = 60 n = 32 n = 29

M (SE) Range M (SE) Range M (SE) Range F p
p
2

Spontaneous Writing Index 101.09 (2.18) 55−128 106.79 (2.95) 58−135 117.54 (3.35) 93−158 7.96 0.001 0.12
Contextual Conventionsa 10.10 (0.33) 2−15 10.15 (0.45) 2−15 12.08 (0.51) 8−18 5.28 0.006 0.08
Story Compositiona 9.36 (0.42) 2−16 11.13 (0.57) 2−15 12.52 (0.65) 8−20 8.68 < 0.001 0.13
Word Productiona 82.52 (5.67) 2−183 107.75 (7.67) 2−186 135.32 (8.70) 74−230 12.78 < 0.001 0.18
Time Spent Engaged (s)a 460.23 (16.11) 112.48−600.00 537.77 (21.79) 254.72−600.00 544.56 (24.73) 421.08−600.00 6.10 0.003 0.09

Note. ASD = autism spectrum disorder. ADHD = attention-deficit/hyperactivity disorder. TD = typically developing. TOWL-4 = Test of Written
Language, 4th Edition. SWI = Spontaneous Writing Index. CC = Contextual Conventions. SC = Story Composition. FIQ included as a covariate for
all analyses (FIQ = 102.93).

a V= 0.26, F(8, 230) = 4.24, p< 0.001, p
2 = 0.13.
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the TD group (p < 0.001) but no different from the ADHD group (p= 0.36). The TD and ADHD groups did not differ (p= 0.06).
The MANCOVA for the TOWL-4 subtest scores, word production, and time spent engaged demonstrated heterogeneity of variance-

covariance matrices (Box’s M = 62.02, p< 0.001). Groups differed on these scores, V = 0.26, F(8, 230) = 4.24, p < 0.001,
p
2 = 0.13, with follow-up ANCOVA pairwise comparisons showing group differences across variables (ps< 0.01; Table 2). On

Contextual Conventions, the ASD group performed lower than the TD group (p = 0.007) but no different from the ADHD group (p =
1.00). The ADHD group performed lower than the TD group (p = 0.02). On Story Composition, the ASD group performed lower than
the ADHD (p = 0.04) and TD groups (p < 0.001). The ADHD and TD groups did not differ (p = 0.36). On word production, the ASD
group produced fewer words than the ADHD (p = 0.03) and TD groups (p< 0.001). The ADHD and TD groups did not differ (p =
0.07). On time spent engaged, the ASD group spent less time engaged with the task than the ADHD (p= 0.01) and TD groups (p =
0.02). The ADHD and TD groups did not differ (p = 1.00).

5.2. Relationships between TOWL-4 scores and time spent engaged

Correlation coefficients are reported in Table 3. For the ASD group, time spent engaged demonstrated moderate associations
across TOWL-4 scores (rs = 0.35−0.54, ps< 0.01). For the ADHD group, time spent engaged was moderately associated with word
production (r = 0.57, p = 0.001) and Contextual Conventions (r = 0.35, p = 0.05) while not significantly associated with the
Spontaneous Writing Index (r= 0.34, p = 0.054) and Story Composition (r= 0.26, p = 0.15). For the TD group, time spent engaged
was not associated with the TOWL-4 scores (rs= 0.30−0.36, ps> 0.05).

5.3. Relationships between TOWL-4 scores and time spent engaged with age, cognitive skills and symptom severity

Correlation coefficients are reported in Table 3. For the ASD group, TOWL-4 scores showed weak-to-moderate associations with
age (rs = 0.28−0.46, ps< 0.05) and cognitive abilities (rs = 0.27–0.49, ps< 0.05). SRS Total score showed a weak association with
the Spontaneous Writing Index (r = -0.29, p = 0.03) and a moderate association with Story Composition (r = −0.39, p = 0.002).
ADOS-2 Total Score showed no significant relationships (ps> 0.05). Neither Conners 3 parent report scores showed significant
relationships with TOWL-4 scores (ps> 0.05). Time spent engaged showed weak-to-moderate correlations with cognitive abilities (rs
= 0.27−0.43, ps< 0.05) and no significant correlations with age and ADOS-2, SRS, or Conners 3 scores (ps> 0.05).

For the ADHD group, TOWL-4 scores showed overall moderate associations with age (rs = 0.38−0.54, ps< 0.05). The
Spontaneous Writing Index and Contextual Conventions showed moderate associations with VCI and FIQ (rs = 0.39−0.45,
ps< 0.03) but not PRI (ps> 0.05). SRS Total Score showed moderate correlations with the Spontaneous Writing Index, Story
Composition, and word production (rs = -0.39−-0.46, ps< 0.05). ADOS-2 Total Score and Conners 3 parent report scores showed no
significant associations with TOWL-4 scores (ps> 0.05). Time spent engaged showed no significant correlations with age, cognitive
abilities, or symptom severity (ps> 0.05).

For the TD group, only word production showed a moderate correlation with age (r = 0.42, p = 0.02) with no significant
correlations between TOWL-4 scores and cognitive abilities or symptom severity (ps> 0.05). Time spent engaged showed no sig-
nificant correlations with age, cognitive abilities, or symptom severity (ps> 0.05).

5.4. Hierarchical multiple regressions

Regressions were constructed for Contextual Conventions, Story Composition, and word production separately for the ASD and
ADHD groups. The TD group was excluded from these analyses due to the limited variability in time spent engaged and limited
correlational evidence between time spent engaged and TOWL-4 scores. Step 1 variables for the ASD and ADHD groups were selected
based on the significance of their correlation coefficients (p< 0.05). Step 2 for both groups included time spent engaged.

Hierarchical regression models for the ASD group are reported in Table 4. For Contextual Conventions, Step 1 (age and FIQ)
explained 30 % of the overall variance, F(2, 57) = 12.05, p< 0.001. FIQ (β = 0.47, p< 0.001) but not age (β = 0.27, p = 0.25)
explained unique variance at Step 1. The inclusion of time spent engaged at Step 2 resulted in a non-significant increase in additional
variance explained, ΔR2 = 0.02, F(1, 56) = 1.24, p = 0.27. For Story Composition, Step 1 (age, FIQ, and SRS) explained 42 % of the
overall variance, F(3, 55) = 13.08, p< 0.001. The inclusion of time spent engaged at Step 2 accounted for an increase in overall
variance explained, ΔR2 = 0.06, F(1, 54) = 6.15, p = 0.016. Age (β = 0.33, p = 0.002), FIQ (β = 0.24, p = 0.035), SRS Total Score
(β = -0.33. p = 0.002), and time spent engaged (β = 0.27, p = 0.016) each explained unique variance at Step 2. For word pro-
duction, Step 1 (age and FIQ) explained 39 % of the overall variance, F(2, 57) = 18.14, p< 0.001. The inclusion of time spent
engaged at Step 2 accounted for an increase in overall variance explained, ΔR2 = 0.11, F(1, 56) = 12.84, p = 0.001. Age (β = 0.41,
p< 0.001), FIQ (β = 0.26, p = 0.02), and time spent engaged (β = 0.37, p = 0.001) explained unique variance at Step 2.

Hierarchical regression models for the ADHD group are reported in Table 4. For Contextual Conventions, Step 1 (age and VCI)
explained 27 % of the overall variance, F(2, 29) = 5.47, p = 0.01. VCI (β = 0.37, p = 0.03) but not age (β = 0.28, p = 0.10)
explained unique variance at Step 1. The inclusion of time spent engaged at Step 2 accounted for a non-significant increase in
additional variance explained, ΔR2 = 0.05, F(1, 28) = 2.17, p = 0.15. For Story Composition, Step 1 (age and SRS) explained 29 % of
the overall variance, F(2, 28) = 5.59, p = 0.01. SRS Total Score (β = -0.36, p = 0.04) but not age (β = 0.23, p = 0.10) explained
unique variance at Step 1. The inclusion of time spent engaged at Step 2 accounted for a non-significant increase in additional
variance explained, ΔR2 = 0.00, F(1, 27) = 0.34 p = 0.56. For word production, Step 1 (age and SRS) explained 38 % of the overall
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variance, F(2, 28) = 8.62, p = 0.001. The inclusion of time spent engaged at Step 2 accounted for an increase in overall variance
explained, ΔR2 = 0.13, F(1, 27) = 7.25, p = 0.012. Time spent engaged (β = 0.39, p = 0.01) and age (β = 0.35, p = 0.03) but not
SRS Total Score (β = -0.22, p = 0.13) explained unique variance at Step 2.

6. Discussion

This study had three main goals to understand differences and relationships in narrative writing and time spent engaged in
children with ASD compared to peers with ADHD or TD peers: 1) examine group-level differences in narrative writing and time spent
engaged; 2) examine group-specific relationships between narrative writing and time spent engaged as well as to age, cognitive skills,
and symptom severity; and 3) examine if time spent engaged explains additional variance in narrative writing after controlling for
related variables (age, cognitive skills, and symptom severity).

Group-level differences in narrative writing showed the ASD group generally performed lower than the ADHD and TD groups (i.e.,
Spontaneous Writing Index, Story Composition, and word production). This pattern differed for Contextual Conventions, where the

Table 4
Hierarchical Multiple Regressions for TOWL-4 Writing Scores for the ASD and ADHD Groups.

ASD Model 1 Model 2

R2 ΔR2 B SE β t p B SE β t p

Contextual Conventions
Step 1 0.30 –

Age 0.36 0.15 0.27 −1.16 0.25 0.34 0.15 0.26 2.28 0.03
FIQ 0.09 0.02 0.47 4.20 < 0.001 0.08 0.02 0.41 3.33 0.002

Step 2 0.31 0.02d

Time Spent Engaged 0.00 0.00 0.14 1.12 0.27
Story Composition
Step 1 0.42 –

Age 0.66 0.19 0.37 3.53 < 0.001 0.59 0.18 0.33 3.26 0.002
FIQ 0.09 0.03 0.34 3.25 0.002 0.06 0.03 0.24 2.16 0.035
SRS −0.13 0.04 −0.37 −3.48 < 0.001 −0.12 0.04 −0.33 −3.22 0.002

Step 2 0.48 0.06a

Time Spent Engaged 0.01 0.00 0.27 2.48 0.016
Word Production
Step 1 0.39 –

Age 9.29 2.13 0.45 4.37 < 0.001 8.41 1.95 0.41 4.31 < 0.001
FIQ 1.20 0.30 0.42 4.04 < 0.001 0.74 0.30 0.26 2.48 0.02

Step 2 0.50 0.11b

Time Spent Engaged 0.10 0.03 0.37 3.58 0.001

ADHD Model 1 Model 2

R2 ΔR2 B SE β t p B SE β t p

Contextual Conventions
Step 1 0.27 –

Age 0.35 0.20 0.28 1.72 0.10 0.24 0.21 0.19 1.11 0.28
VCI 0.07 0.03 0.37 2.28 0.03 0.07 0.03 0.37 2.27 0.03

Step 2 0.33 0.05d

Time Spent Engaged 0.01 0.00 0.25 1.47 0.15
Story Composition
Step 1 0.29 –

Age 0.40 0.23 0.29 1.71 0.10 0.36 0.25 0.26 1.46 0.16
SRS −0.08 0.04 −0.36 −2.15 0.04 −0.08 0.04 −0.35 −1.99 0.06

Step 2 0.29 0.00d

Time Spent Engaged 0.00 0.01 0.10 0.59 0.56
Word Production
Step 1 0.38 –

Age 9.33 3.24 0.45 2.88 0.01 7.12 3.04 0.35 2.34 0.03
SRS −0.96 0.52 −0.29 −1.87 0.07 −0.75 0.47 −0.23 −1.58 0.13

Step 2 0.51 0.13c

Time Spent Engaged 0.18 0.07 0.39 2.70 0.01

Note. TOWL-4 = Test of Written Language, 4th Edition. ASD = autism spectrum disorder. ADHD = attention-deficit/hyperactivity disorder. FIQ =
Full-Scale IQ. Time Spent Engaged = Time spent completing the TOWL-4 spontaneous writing subtest. VCI = Verbal Comprehension Index. SRS =
Social Responsiveness Scale Total Score.

a p = 0.016.
b p = 0.001.
c p = 0.012.
d p> 0.05.
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ASD and ADHD groups did not significantly differ but performed lower than the TD group. In only one score (Spontaneous Writing
Index) was there differentiation between the ASD and TD groups while the ADHD group did not differ from either group. Group-level
differences in time spent engaged showed the ASD group spent less time engaged relative to the ADHD and TD groups. Within-group
relationships showed time spent engaged was associated more strongly to a wider array of narrative writing scores in the ASD group
compared to the ADHD and TD groups. Time spent engaged explained additional variance in Story Composition and word production
scores in the ASD group but only in word production scores for the ADHD group (after including associated factors).

6.1. Narrative writing scores

The ASD group scored around average on the Spontaneous Writing Index and Contextual Conventions with slightly lower than
average performance on Story Composition. However, not all children scored in the average ranges, as seen by the wide scoring
ranges that varied from very low to very high (Table 2). The ADHD group performed similarly to the ASD group (with overall scores
around average but with very wide scoring ranges). These findings support previous findings from both groups that have shown
heterogeneous group-level writing skills where children often score as a group in the average range but show highly variable scoring
ranges (Grace et al., 2017; Graham et al., 2016; Mayes & Calhoun, 2006a, 2006b, 2008; Zajic & Wilson, 2020).

Overall findings of lower scores for text organization and quality and average scores for spelling, grammar, and punctuation for
the ASD group align with previous research findings (Brown et al., 2014; Dockrell et al., 2014; Mayes & Calhoun, 2006a; Price,
Martin, Chen, & Jones, 2020; Zajic et al., 2018). The ADHD group, in contrast, demonstrated average spelling, grammar, and
punctuation skills while showing slightly elevated group-level text generation and organization skills. These findings deviate from
some past research findings that highlighted text organization and quality as areas of concern using different writing tasks (e.g.,
DeBono et al., 2012; Mayes & Calhoun, 2006a). Additionally, while some prior research has found children across both groups to
demonstrate challenges with skills like spelling that were assessed as part of Contextual Conventions (e.g., DeBono et al., 2012;
Finnegan & Accardo, 2018), current findings of no group-level deficits may be partially due to the lack of isolated skill assessments.

The ASD group scored lower in text organization and quality relative to both the ADHD and TD groups, highlighting a potential
area of difficulty on this assessment in relation to the comparison groups. This moderate group-level difference is supported by prior
research highlighting text generation as an area of difficulty for some children with ASD (Brown et al., 2014; Dockrell et al., 2014;
Price et al., 2020). Furthermore, the ASD group produced the fewest number of words relative to both comparison groups, and the
ADHD group produced fewer words relative to the TD group. Difficulties with word production may be related to handwriting and
graphomotor difficulties noted as common in children with ASD and ADHD (e.g., Dirlikov et al., 2017; Mayes et al., 2019a). However,
without an isolated assessment of handwriting skills, these differences may have also been due to difficulties related to generating
text in line with narrative task demands in addition to potential transcription difficulties (see Berninger & Amtmann, 2003; Berninger
& Winn, 2006).

Findings differ from three studies implementing an earlier version of the TOWL (TOWL-3; Hammill & Larsen, 1996) with children
with either ASD or ADHD. A key difference between the two versions is the TOWL-3 produced three scores for the spontaneous
writing subtest: Contextual Conventions, Contextual Language, and Story Construction. Troyb et al. (2014) found no group differ-
ences between their ASD and TD groups in word production, Contextual Conventions, Contextual Language, and Story Construction.
Myles et al. (2003) found no group differences between their ASD and TD groups in Contextual Conventions, Contextual Language,
and Story Construction, however, they noted a significant difference in word production (TD > ASD). DeBono et al. (2012) found no
group differences across subscales between their ADHD group and their subclinical ADHD group while also reporting no group
differences in word production. The differences between these studies and the current study may be due to scoring sensitivity
concerns present in the TOWL-3 that were better addressed by the TOWL-4 (see Hammill & Larsen, 2009). However, these differences
may also be due to sample demographics, shortening of the allotted Spontaneous Writing Task administration time for this study, or
statistical power due to limited sample sizes.

6.2. Time spent engaged

The ASD group spent less time engaged with the overall writing task compared to the ADHD and TD groups. On average, the ASD
group engaged for 460 s (7 min, 40 s) while the ADHD group engaged for 537 s (8 min, 57 s) and the TD group engaged for 544 s
(9 min, 4 s). Though the ASD and ADHD groups showed a wider range of durations for time spent engaged with the task relative to the
TD group, the ASD group remained lowest in terms of overall time spent engaged. The low engagement noted in the ASD group
appears similar to recent findings showing that children with ASD demonstrate greater difficulties getting started with and staying on
task during expository writing (Hilvert et al., 2020). Time spent engaged appeared most strongly associated with cognitive skills
(predominantly verbal skills) only for the ASD group, as no other relationships appeared significant across other variables or other
groups. This finding suggests that verbal knowledge and task engagement may be positively related, which aligns with prior research
finding relationships between linguistic processes and writing skills in children with ASD (e.g., Brown et al., 2014; Dockrell et al.,
2014; Hilvert et al., 2020). Additionally, the lack of significant associations between time spent engaged with age and symptom
severity also suggest that task engagement was not related to the age of the participants or the degree of either ASD or ADHD
symptom severity. However, it is important to consider that these relationships may differ in a non-picture-based task, given that
children would not have a visual stimulus to focus on. Additionally, the relationships for the ADHD and TD groups remained non-
significant. One explanation for the lack of significant relationships in these groups may be due to less heterogeneity observed in time
spent engaged with the task (as average times for both groups appeared closer to the overall total allotted time).
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Lower time spent engaged with the task suggests potential challenges for the ASD group that may be representative of struggling
writers, such as difficulty with assessing completeness of task demands, navigating the goals of the task, or feeling overwhelmed by
the demands of the task (Graham & Perin, 2007; Harris & Graham, 2016). Lower time spent engaged may also suggest motivation
difficulties with completing the task demands that may be related to frustrations with transcription or text generation. Motivation
towards writing influences how individuals see themselves as writers (Graham, 2018) and has been suggested as an area of difficulty
for some writers with ASD (e.g., Boucher & Oehler, 2013) but with little current empirical examination. However, not all individuals
with ASD ended the task before the end of the allotted time, suggesting that remaining engaged for the duration of the writing task is
not a difficulty for all children with ASD. It is also important to note that while the ADHD group spent more time engaged overall with
the task that did not significantly differ from the TD group, there were children with ADHD who ended the task well before the alloted
time.

6.3. Relationships between writing, time spent engaged, age, cognitive abilities, and symptom severity

Results indicated that related factors like age, cognitive skills, and symptom severity accounted for 30–42 % and 27–39 % of the
variance in the writing scores for the ASD and ADHD groups, respectively. The addition of time spent engaged accounted for ad-
ditional variance explained for two scores for the ASD group (Story Composition: 42 % increased to 48 %; word production: 39 %
increased to 50 %) and one score for the ADHD group (word production: 38 % increased to 51 %). Models for both groups included
age while most included cognitive skills and ASD symptom severity. No models included ADHD symptom severity.

6.3.1. Age
Initial correlational analyses showed weak-to-moderate associations for age across all norm-referenced narrative writing scores in

the ASD and ADHD groups while showing non-significant associations for the TD group. All groups showed a moderate-to-strong
relationship between age and word production and non-significant associations between age and time spent engaged in the task.
However, when accounting for additional factors, age remained a significant predictor for the ASD group for only Story Composition
and word production (without and with time spent engaged) and for the ADHD group for word production (without and with time
spent engaged).

Given that word production is expected to increase with age (as the involved processes become more automatic; Berninger &
Amtmann, 2003), the associations between age and word production were expected across groups. Furthermore, as the narrative
writing scores were norm-referenced by age groups, the lack of association between age and Contextual Conventions was also
expected. Unexpected, however, was the significant association between age and Story Composition for the ASD group. Prior studies
involving children with ASD have often included age as a variable of interest or as a control variable due to the use of non-stan-
dardized writing measures or wide sample age ranges (e.g., Brown et al., 2014; Dockrell et al., 2014; Hilvert et al., 2019). Findings
from the current study, however, suggest that age explained unique variance in text quality and organization for the ASD group in a
norm-referenced narrative writing score while accounting for cognitive skills and symptom severity. This distinction for Story
Composition is important given that the TOWL-4 has been a recommended assessment of narrative written language skills of children
with ASD (Corbett & Iqbal, 2018). Possible explanations for this association might include transcription, text generation, and ex-
ecutive function skill differences across the included age ranges (e.g., older children wrote text more fluently that met the narrative
task demand due to understanding the underlying narrative story structure) as well as the potential for this to be due to shortening
the overall task-time length (e.g., older children are more able to meet the task demands in the shortened duration compared to
younger children). Understanding the influence of age requires further insights across the school-age years (see Zajic, Dunn, &
Berninger, 2019 for further discussion).

6.3.2. Cognitive skills
Initial correlational analyses showed overall cognitive skills to be most strongly related to narrative scores in the ASD group

compared to the ADHD and TD groups. The ASD group showed moderate relationships between verbal skills and narrative scores and
weak relationships between perceptual skills and narrative scores. Across models, overall cognitive skills remained a unique predictor
of narrative writing scores (without and with the inclusion of time spent engaged). In contrast, the ADHD group showed moderate
relationships between verbal skills and Contextual Conventions with no significant relationships between perceptual skills and
narrative scores. Verbal skills were only included in the model explaining Contextual Conventions (where they explained unique
variance). The TD group, in contrast to both other groups, showed no significant relationships between verbal or perceptual skills and
narrative scores.

Current results support prior findings of the relationships between verbal and perceptual skills in relation to writing skills in
children with ASD and ADHD. In one prior study, Mayes and Calhoun (2008) reported a similar finding that written language skills in
children with ASD were related similarly to both verbal and perceptual skills. The stronger relationship found for verbal skills rather
than perceptual skills may also be related to recent findings of the importance of language to the written language skills of children
with ASD (e.g., Brown et al., 2014; Dockrell et al., 2014; Price et al., 2020). Turning to children with ADHD, Mayes and Calhoun
(2006b) found verbal skills to be more strongly related to writing scores than perceptual skills in children with ADHD, which is
similar to the current findings. However, Mayes and Calhoun (2006b) reported overall cognitive skills to have the strongest asso-
ciation with writing for children with ADHD, which was not the case for the current study. One reason for this difference may be the
use of the WASI-II rather than the Wechsler Intelligence Scale for Children (WISC; Wechsler, 2003). The FIQ estimate from the WASI-
II is derived from verbal and perceptual reasoning abilities that do not assess working memory and processing speed skills that have
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been shown to be related to the writing skills of children with ASD and ADHD (Mayes & Calhoun, 2006b, 2008).

6.3.3. Symptom severity
Across groups, initial correlational analyses showed moderate associations for ASD symptom severity and non-significant asso-

ciations for ADHD symptom severity with narrative writing scores. In the ASD and ADHD groups, parent report of ASD symptom
severity via the SRS was negatively, moderately associated with text organization and quality (as well as overall narrative writing,
though this relationship appeared driven by text organization and quality) while direct observation of ASD symptoms via the ADOS-2
was not significant. In the ASD group, SRS was only included in the model for Story Composition, where it explained unique variance
without and with time spent engaged. In the ADHD group, SRS was included in the model for Story Composition as well as word
production, though it only explained unique variance in Story Composition. Neither ASD nor ADHD symptom severity was associated
with any narrative writing scores in the TD group.

In previous studies of children with ASD, relationships between the SRS and writing scores have been mixed. While Dockrell et al.
(2014) reported teacher report on the SRS to show negative relationships with writing scores, Brown et al. (2014) found parent report
on the SRS to not explain unique variance after accounting for linguistic and cognitive skills. Further, Dirlikov et al. (2017) reported
no significant relationship between parent report on the SRS and handwriting skills. Current findings suggest that parent report of
ASD symptom severity may be related to difficulties with text organization and quality but not with spelling, grammar, and mor-
phological skills. Additionally, direct observation of behaviors via the ADOS-2 showed no significant relationships with narrative
writing scores. As prior studies of writing skills in children with ASD have relied on the use of parent report rather than direct
observation (see Zajic & Wilson, 2020), these findings suggest that parent report via the SRS may be a stronger predictor of writing
skills compared to direct observation via the ADOS-2. Parent report via the SRS may also be helpful in examining the role of social
difficulties in the text organization and quality challenges of children with ADHD, as observed in the current findings. Findings for the
ADHD group suggest that increased risk for ASD symptom severity may be associated with poorer text organization and quality as
well as word production scores. These findings align with recent findings suggesting children with elevated ASD and ADHD symptom
severity show greater risks for expository writing difficulties (Zajic et al., 2018). Elevated ratings of ASD symptom severity in children
with ADHD have been found in other studies using the SRS (e.g., Bölte, Poustka, & Constantino, 2008), and additional research is
needed to explore the relationships between ASD symptom severity and writing skills in children with ADHD.

ADHD symptom severity was not significantly associated with narrative writing scores in any group. Prior research has high-
lighted that children with ASD with elevated ADHD symptoms may be at a higher risk for writing difficulties due to underlying
challenges with attention and executive functions (Hilvert et al., 2019; Zajic et al., 2018). However, a distinction in the current study
from these previous studies is the use of a picture-based narrative writing task compared to non-picture-based expository tasks. The
non-significant findings suggest that the role of attention in assisting with the regulation of other writing processes (e.g., Berninger &
Amtmann, 2003; Graham, 2018) may be writing-task specific. The implemented task required drafting a narrative story about a
picture, a task much different from creating an expository text with no picture (Hilvert et al., 2019; Zajic et al., 2018) and isolated
handwriting or graphomotor tasks (Dirlikov et al., 2017; Grace et al., 2017). A prior study using the TOWL-3 that involved children
with ADHD found similar non-significant results when examining their writing scores in relation to ADHD symptom severity (DeBono
et al., 2012). Findings suggest that more specific research is needed to examine if the role of ADHD symptom severity may be
differentially related to writing scores based on task demands.

6.3.4. Time spent engaged
Initial correlational analyses showed time spent engaged to be most strongly related to narrative writing scores for the ASD group

in contrast to the ADHD and TD groups. For the ASD group, time spent engaged showed moderate-to-strong associations across
narrative writing scores. Time spent engaged explained additional variance beyond associated factors in text organization and quality
scores as well as word production scores for the ASD group. For the ADHD group, time spent engaged was most strongly related to
word production scores (with a weak association to spelling, morphological, and grammar skills) and explained additional variance in
predicting word production scores above and beyond age and SRS parent report scores. For the TD group, time spent engaged showed
no significant associations with narrative writing scores (though all estimates fell within the weak-to-moderate range).

Time spent engaged provided little additional information about Contextual Conventions scores but significantly more in-
formation about word production for the ASD and ADHD groups. In these groups, time spent engaged initially appeared weakly
associated with Contextual Conventions and explained limited additional variance in grammar, morphological, and spelling skills
beyond age and cognitive skills (FIQ and VCI for the ASD and ADHD groups, respectively). Contextual Conventions measures lin-
guistic features of writing that may be less related to the time spent engaged in the task. Across the 21 items scored on the subtest,
only three items (the number of paragraphs, the number of the sentences in the paragraph[s], and the number of correctly spelled
words with three syllables or more) may be influenced by persisting longer with writing. All remaining items focus, instead, on
linguistic or orthographic (e.g., spelling) knowledge about writing that are relatively unimpacted by time (e.g., using specific
punctuation, quotation marks, or words correctly). Associated areas of knowledge about these writing features may be better cap-
tured by the accounted for factors of age and cognitive abilities.

In contrast, time spent engaged showed a moderate relationship to word production for both groups that explained additional
variance beyond age in both groups, cognitive skills in the ASD group, and ASD symptom severity in the ADHD group. These findings
suggest that time spent engaged is an important predictor of the number of words produced during the writing assessment. Time
spent engaged may provide another perspective into how productivity is measured during a writing assessment, given that word
production has been conceived of as a form of productivity in prior research studies (e.g., Brown et al., 2014; DeBono et al., 2012).
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However, time spent engaged may refer to a wider array of different activities children participate in during writing than solely the
production of written text. These behaviors may differ depending upon task demands, as this task requires children to write about a
picture and plan separately from the writing time. Children had access to multiple task components to engage with during the allotted
time, so time spent engaged may provide additional information into how children are globally engaging with the writing task. It is
also important to note that though both the ASD and ADHD groups showed a wide range for total time spent engaged, the average
estimate for the ADHD group was closer to the allotted overall time. This finding should be interpreted with caution until additional
research examines the relationships between time spent engaged and word production in longer writing tasks where children with
ADHD may show more systematic variability.

Time spent engaged explained additional variance in Story Composition in the ASD group, a relationship not observed in the
ADHD group. This finding suggests that children with ASD who engaged with the task for longer also wrote higher quality, organized
texts (after controlling for age, cognitive skills, and ASD symptom severity). This distinction from the ASD group compared to the
ADHD and TD groups may also be due to the group differences noted in time spent engaged with the task, with the ASD group
spending the least amount of time engaged. As time spent engaged measured total task time until a child said they were completed
with the task (or when the allotted task time was done), this finding suggests that children with ASD may be choosing to end the task
sooner than their peers. Furthermore, the significant relationship between time spent engaged and Story Composition also suggests
that ending their task early may be due to difficulties in judging task completeness, as spending longer in the task predicted higher
Story Composition and word production scores. Difficulties with these aspects of writing align with the high prevalence of writing
difficulties specifically with text organization and quality (e.g., Brown et al., 2014; Mayes & Calhoun, 2006a, 2008), and specific
difficulties with engaging globally with the writing task suggests another way in which difficulties with executive functions may
impact their writing skills (e.g., Hilvert et al., 2019). The lack of a similar finding in the ADHD group may have been due to less
pronounced variability in task engagement (i.e., if all children used most of the fully allotted time, then small fluctuations in time
spent engaged may not be as predictive as other underlying factors).

6.4. Implications for instructional practice

Children with ASD demonstrate highly heterogeneous writing skills with difficulties often noted in handwriting and text orga-
nization and quality (Brown et al., 2014; Dockrell et al., 2014; Hilvert et al., 2019; Kushki et al., 2011; Zajic & Wilson, 2020). For
practitioners, understanding the different factors influencing these writing skills is a necessity in order to develop effective in-
structional practices to meet the needs of children with ASD. The focus of the current study on time spent engaged showed a
distinction in the role that global task engagement may have on narrative writing scores for children with ASD compared to peers
with ADHD and TD peers. Given that peers with ADHD commonly experience similar writing difficulties (DeBono et al., 2012; Molitor
et al., 2016), current findings highlight that global task engagement may be a more prominent concern for children with ASD
compared to children with ADHD. More specifically, time spent engaged also appeared associated with word production and text
organization and quality scores but not with grammar, morphological, and spelling scores.

Practitioners should consider multiple approaches to identify and support the writing skills of struggling writers (see Saddler &
Asaro-Saddler, 2013). Children with ASD who demonstrate challenges with word production as well as text organization and quality
may benefit from targeted instructional approaches focused on developing engaged, strategic writing processes (e.g., Graham &
Perin, 2007). Structured approaches like self-regulated strategy development (SRSD) offer evidence-based writing support to help
struggling writers become more strategic in organizing and navigating the writing process (see Harris & Graham, 2016). Numerous
studies have shown SRSD to be effective for some school-age children with ASD who struggle with these aspects of writing (see Asaro-
Saddler, 2016). In addition to SRSD, practitioners should look to other interventions focused on supporting the writing and broader
literacy skills of individuals with ASD (Accardo, Finnegan, Kuder, & Bomgardner, 2019; Finnegan, 2019). This study highlighted that
focusing on time spent engaged during a writing task does not remove the need to account for associated language, cognitive, and
social factors that may impact writing skills and broader writing development (see Brown et al., 2014; Dockrell et al., 2014; Hilvert
et al., 2019; Zajic et al., 2019). This is particularly important given the findings for word production, as difficulties with word
production may be due to the high prevalence of handwriting and graphomotor difficulties (Dirlikov et al., 2017; Kushki et al., 2011)
as well as to difficulties with comprehending the linguistic and social cognitive demands of different written language tasks.

7. Limitations and future directions

This study includes numerous limitations that should be taken into consideration in future research studies. First, this study relied
on time spent engaged at the task level. Attending to time spent explicitly writing or attending to different task components (such as
engaged with task components versus disengaged away from the task) may offer further insights into additional group differences
(e.g., did groups demonstrate increased within-task disengagement rather than global task disengagement?). Second, additional
measures of both written language as well as related skills are needed. This study relied on one picture-based, fictional narrative
writing assessment that may not generalize to non-picture-based narrative writing tasks as well as to expository, persuasive, or
personal narrative writing. Few studies have considered genre-specific differences in task demands (e.g., Price et al., 2020; Zajic et al.,
2019) that require further examination to make more sense of the current findings. Further, future research should make use of
additional measures of executive function and attention to provide further insights into relationships between engagement, self-
regulation, and writing skills. Third, while this study included age, cognitive skills, and symptom severity, several other important
factors need to be more fully considered. For example, few studies have examined transcription and text generation skills
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simultaneously (see Zajic & Wilson, 2020), which is a needed consideration to better understand engagement given the elevated risk
of handwriting and graphomotor difficulties in children with ASD and ADHD (Mayes et al., 2019a). Numerous studies have used
typing rather than handwriting (e.g., Brown et al., 2014; Hilvert et al., 2019) which may lead to further differences in findings across
similar writing tasks. Fourth, as the TOWL-4 administration was shorter than recommended, identified differences for time spent
engaged may have been minimized. Allowing for the full assessment duration may lead to larger group differences and additional
variability in the ADHD and TD groups potentially not observed in the current study. Finally, though the findings are supported by
prior research, the limited sample sizes (particularly for the ADHD and TD groups), the elevated cognitive skill scores and lower male
participant percentage in the TD group, and the reliance on a diagnostic writing assessment limit certain generalizations. One
example of this concern can be seen with the TD group showing few similar relationships between variables of interest as found in the
ASD and ADHD groups. The lack of these relationships may have been due to higher and less variable TOWL-4 performance as well as
limited variability in ASD and ADHD symptom severity. Subsequent research with larger samples and additional measures sensitive
to TD sample heterogeneity are needed to expand upon these initial findings.

8. Conclusion

This study offers an empirical examination of narrative writing skills in children with ASD compared to peers with ADHD and TD
peers with a focus on the role of broad task engagement. Children with ASD demonstrated lower group-level text organization and
quality scores and word production scores as well as spent less time engaged in the task compared to their peers. Additionally, time
spent engaged was more strongly associated with narrative writing scores for children with ASD compared to their peers with ADHD
and explained additional variance in both text organization and quality scores and word production scores after accounting for
related age, cognitive skills, and symptom severity factors. These findings differed from results for the ADHD group that showed they
spent a similar amount of time engaged in the task compared to the TD group and showed meaningful associations only between time
spent engaged and word production scores. This study offered novel insights into considering time spent engaged as a measure of
productivity in narrative writing in children with ASD and expands upon how researchers can think about assessing writing en-
gagement with children with developmental disabilities. These preliminary findings suggest that continued understanding of task
engagement difficulties presented more often by children with ASD may offer new insights into the multifaceted role that engagement
has on their transcription and text generation skill development.
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