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Abstract  

Spoken narrative skills are crucial to the social and academic success of young people; 

however, research indicates that this may be an area of challenge for autistic adolescents. 

Most previous studies have used narrative elicitation tasks that incorporate visual support, 

and little is known about how autistic adolescents perform on less structured narrative 

tasks that more closely approximate everyday instances of communication. Autistic 

participants aged 11-15 years (N=53) and a non-autistic group (N=57) were asked to 

recount the events of two 3-4 minute video clips. Narratives were coded for both 

macrostructure (‘story grammar’) and coherence. Group differences were explored using 

multiple regression analyses, after controlling for age, non-verbal cognitive ability, and 

both receptive and expressive language skills. Autistic adolescents produced spoken 

narratives that were rated as less well-structured and less coherent than those of the non-

autistic comparison group. However, controlling for narrative length in exploratory 

analyses virtually eliminated group differences, suggesting that further research into this 

relationship is warranted.  
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Introduction 

Narrative skills in everyday life 

Narrative discourse, or the ability to verbally relate a series of events to a listener, is 

central to human communication. Everyday instances of narrative take many forms: for 

example, recounting personal experiences; story retellings, such as describing the plot of 

a book or film to others; procedural or instructional narratives explaining how to do 

something; and sharing jokes or gossip. These narrative-based interactions allow us to 

establish connections with others and strengthen social ties (Petersen et al., 2008). 

Spoken narrative abilities are thus crucial for building and maintaining reciprocal 

relationships. As children attain maturity, their social landscape gradually shifts from play-

based interactions to relationships founded on shared conversations, in which narrative 

aspects, such as discussing everyday experiences, become increasingly important (Siller 

et al., 2014).  

Spoken narrative discourse is also an important medium for learning (Petersen et al., 

2008) and there is ample research evidence to indicate that early spoken narrative skills 

predict later educational attainment (e.g., Griffin et al., 2004; O’Neill et al., 2004; Shaqiri 

et al., 2020). It has been suggested that narratives provide a ‘bridge’ from conversational 

language to the more literate, abstract forms of discourse used in teaching and learning 

(Worsfold et al., 2010). Once children reach secondary age, they are increasingly 

required to use narrative discourse in the classroom “to elaborate and explain clearly their 

understanding and ideas” (Department for Education, 2013). Examples of this might 

include providing information about a topic through an expository narrative or justifying 
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their views using persuasive discourse (Wallis & Westerveld, 2024). Difficulties with 

narrative can, therefore, have a significant impact on academic achievement. 

 

The 'building blocks’ of narrative 

Spoken narrative production is a demanding task, in which numerous linguistic and 

cognitive skills are called upon simultaneously. At a fundamental level, narrative requires 

linguistic competence. This includes using accurate morphosyntax to mark grammatical 

forms such as verb tenses, pronouns, and possessives; providing adequate content in 

terms of vocabulary, including adjectives and adverbs; and using conjunctions and 

clauses to structure complex sentences (Worsfold et al., 2010). At the same time, the 

speaker must organise key story events coherently within a causal and temporal 

framework, relate these to a broader context and deliver an overall theme or ‘gist’ to the 

listener. This level of narrative organisation relies upon aspects of cognitive ability such 

as memory, and executive skills (Ketelaars et al., 2012; Mar, 2004).  

Beyond the core structural elements of narration, pragmatic skills are essential. The term 

‘pragmatics’ refers to “the appropriate use of language within social and situational 

contexts” (Geurts & Embrechts, 2008, p.1931). A proficient narrator accounts for the 

listener’s frame of reference and background knowledge of the events described; 

maintains their interest by providing narrative perspective through evaluative comments; 

provides relevant information about the psychological states of the actors (Capps et al., 

2000); and employs various stylistic conventions (Losh & Capps, 2003). Nonverbal 

communication skills are also key to delivering a successful narrative. Boorse (2019), 
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suggests that the ability to read facial expressions and interpret nonverbal cues is 

essential for monitoring comprehension and knowing when to pause, provide more 

information or clarify a previous utterance.  

 

Narrative analysis 

Narrative skills are typically analysed at two levels: microstructure (the internal linguistic 

structure of the narrative); and macrostructure (the overall organisation of the content). 

Microstructural analysis includes metrics such as story length, mean length of utterance, 

syntactic complexity and lexical diversity; whereas macrostructural analysis is concerned 

with the inclusion of key story elements and how these are organised episodically (Justice 

et al., 2006). Although microstructure and macrostructure reflect distinct aspects of 

narrative ability, they are closely interrelated. For example, narrative ‘cohesion’ or 

‘cohesiveness’, often measured by the frequency of causal and temporal connectives or 

the accuracy of referential expressions (Rollins, 2014), is commonly categorised under 

microstructure. However, markers of narrative cohesion are also considered relevant to 

macrostructural analysis, since they “transcend individual utterances and are necessary 

for producing coherent narratives” (Heilmann et al., 2010).  

Similarly, relationships have been demonstrated between microstructural measures of 

productivity and aspects of macrostructure. For instance, Peterson and McCabe (1983) 

found that narrative length correlated with macrostructural complexity in children’s 

narratives; while Reese et al. (2011) noted that increased length corresponded to 

increased coherence in the narratives of preschoolers. However, these relationships were 

only observed in some samples: McCabe et al. (2013) reported that length did not 
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correlate with narrative complexity in young autistic adults; and Reese et al. (2011) found 

that length and coherence were not correlated in school-aged children, suggesting that 

these skills may develop along different trajectories.  

Although its role remains unclear, length is an important consideration when assessing 

macrostructural abilities. It has often been viewed as a confounding factor when 

comparing scores on narrative tasks, since shorter accounts tend to include less content 

and therefore fewer opportunities to garner ‘points’ on the chosen assessment framework. 

Yet, arguably, a key aspect of narrative skill itself is the individual’s ability to produce 

extended (and connected) discourse. It may, therefore, be more revealing to explore 

relationships between narrative length and aspects of macrostructure, than to simply 

control length as a variable from the outset. 

 

Autism and narrative: key considerations 

Autism is a complex neurodevelopmental condition characterised by core differences in 

communication and reciprocal social interaction, in addition to restricted and repetitive, or 

stereotyped, patterns of behaviour (Diagnostic and Statistical Manual of Mental 

Disorders, 5th ed.; DSM-5, American Psychiatric Association, 2013). Autism frequently 

co-occurs with other conditions, such as language disorders, intellectual disability, ADHD, 

and mental health issues (Gillberg, 2010) and as a result, autistic people require differing 

levels of support in their daily lives.  

A key area of challenge in autism is the use of language in context. Even in the absence 

of a structural language impairment, autistic people typically show differences in their 
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pragmatic communication, such as difficulties with neurotypical social and conversational 

cues (de Giambattista et al., 2019; Loveland et al., 1990). Since spoken narrative 

production draws heavily on pragmatic and socio-cognitive skills (Kunnari et al., 2016; 

Norbury et al., 2014), it is unsurprising that autistic children and adolescents often find 

this form of discourse challenging. For example, King and Palikara (2018) reported that 

despite scoring within the average range on standard language assessments, autistic 

adolescents produced narratives that were significantly shorter and less grammatically 

complex than those of non-autistic young people.  Narrative may therefore be a 

particularly sensitive form of language assessment for autistic individuals, since it 

captures pragmatic abilities at a more advanced level than is needed for the generation 

of individual sentences (Volden et al., 2017). For instance, subtle pragmatic difficulties, 

such as the idiosyncratic use of language, have been reported on narrative tasks by 

autistic adolescents; and by those who were previously diagnosed with autism but no 

longer met diagnostic criteria (Suh et al., 2014).  

In addition to linguistic and pragmatic differences, there are other cognitive features of 

autism with potential impacts on narrative abilities. For instance, memory differences are 

likely to play a role in difficulties experienced in recounting personal narratives, with 

studies indicating that autistic individuals recall fewer autobiographical memories than 

neurotypical comparison groups, and that these tend to be less specific and less detailed 

(Westby, 2022). 

Difficulties with executive function have also been widely documented in autistic 

individuals, affecting skills such as cognitive flexibility and planning (Demetriou et al., 
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2018), which may correspond to challenges in organising a story in a coherent manner 

(van den Broek, 1997). Johnston (2008) suggests that because of the inherent complexity 

of storytelling, executive processing demands may lead children to neglect certain 

elements of a narrative while focusing on others. For example, while concentrating on 

advancing the plot, they may have insufficient working memory capacity to simultaneously 

keep track of referential expressions. If this is the case, it may be particularly challenging 

for children with underlying executive difficulties to achieve all aspects of narrative to a 

high standard.  

Differences in social cognition, or interpreting the mental states of others, are another key 

feature of autism. ‘Mentalising’ difficulties can hinder successful storytelling, since 

explaining the emotional and psychological states of the characters is an important aspect 

of narrative (Mar, 2004). Autistic children and adolescents might also find it more 

challenging to provide sufficient contextual information when narrating, as this involves 

judging what their audience already knows and what they need to be told (Loveland et 

al., 1990).  

 

Narrative skills in autistic young people 

Research into the spoken narrative skills of autistic young people has resulted in a 

complex set of findings, with previous studies producing conflicting evidence about 

different aspects of narrative ability. There are several issues relating to methodology that 

may explain this variability in the literature. Firstly, researchers have investigated these 
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skills across a range of narrative genres and experimental tasks, including picture-based 

story generation, story retellings, personal or autobiographical verbal accounts, and 

conversational narratives (see Baixauli et al., 2016 for a meta-analysis). These elicitation 

methods place differing demands on narrators; for example, retellings or personal 

narratives involve a higher memory load and provide lower levels of support for story 

generation than tasks that incorporate visual cues. Losh & Gordon (2014) found that 

autistic children performed significantly less well on narrative tasks that did not include 

visual scaffolding. Previous research studies have also examined different dimensions of 

narrative, with some providing a broad overview of narrative ability across sentence level 

(microstructure) and discourse-level (macrostructure) elements, whereas others have 

focused on specific aspects, such as internal state language or causality.  

Equivocal findings may also be accounted for by the variable matching procedures used 

by different research groups. The heterogeneity of autism is problematic for group 

matching, since autistic individuals often show uneven cognitive profiles, including areas 

of marked strengths and challenges (Burack et al., 2004), and averaged group scores 

may obscure considerable individual variance in performance (Tager-Flusberg, 2004). 

Some researchers have matched autistic participants with younger children on either 

mental age or language ability; however, this raises the question of whether the 

comparative maturity of the autistic sample might mask some narrative difficulties 

(Banney et al., 2015). Most previous studies have focused on those with typical-range 

cognitive abilities (Volden et al., 2017) and attempted to match them to comparison 

groups on chronological age and intellectual ability (Baixauli et al., 2016). However, 
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researchers have varied in the extent to which they consider structural language ability, 

an important prerequisite for narrative competence (Bishop & Donlan, 2005). This hinders 

meaningful comparison between studies.  To overcome these limitations, in the present 

study, the groups were compared on measures of both receptive and expressive 

language, in addition to age and non-verbal cognitive ability, and we controlled for each 

of these variables in our statistical analyses. 

Previous narrative findings relating to story length, syntactic complexity, lexical diversity, 

and cohesion are contradictory. However, when comparison groups are carefully 

matched on cognitive and linguistic ability, it appears that autistic children and 

adolescents may perform at a similar level to non-autistic peers (e.g., Capps et al., 2000; 

Kauschke et al., 2016; Rumpf et al., 2012). A further limitation of existing research in this 

area is the small sample sizes of many studies. Baixauli et al. (2016) reported that less 

than 30% of the studies identified by their systematic review had sample sizes of greater 

than 20 participants. This suggests that in many cases, the findings of previous 

investigations should be interpreted with caution. 

There is somewhat more consistent evidence to suggest that autistic children and 

adolescents experience challenges with the more ‘holistic’ aspects of narrative 

generation; that is, with generating informative and clearly structured spoken narrative 

accounts that make sense to the listener. Numerous studies have indicated challenges 

with macrostructure (‘global’ story structure) and narrative coherence in accounts by 

autistic narrators (e.g., Baixauli et al., 2016; Conlon et al., 2019; Volden et al., 2017, 

although see Henry et al., 2020; and Norbury & Bishop, 2003 for contrasting findings). In 
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the present study, we aimed to investigate these two core elements of narrative in free 

recall accounts produced by autistic and non-autistic adolescents.   

Approaches to analysing narrative macrostructure and coherence 

Macrostructural analysis considers the overall content and organisation of a narrative and 

has been widely used in previous work on narrative skills in autism. A recent scoping 

review of narrative assessment methodologies in the autism research literature (Harvey 

et al., 2023) found that ‘story grammar’ (Stein and Glenn, 1979) was the most frequently 

used approach to scoring spoken discourse (used in nearly half of the included studies). 

Story grammar frameworks break narratives down into key story elements, which are 

organised into ‘episodes’ describing a protagonist’s attempts to overcome a problem or 

achieve a goal, and the outcomes of their actions. Numerous episodes are often 

combined within one story to build a complex plot and may involve the same character or 

describe the experiences of different protagonists (Petersen et al., 2014). Another 

approach to analysing macrostructure in autistic people’s narratives was to score 

accounts for their inclusion of salient content (used in approximately one third of the 

included studies). In some studies, these two approaches were combined, with key story 

events being ‘mapped onto’ a story grammar framework. Finally, a small number of 

studies used alternative assessment methodologies to score macrostructure, including 

holistic rating scales; high-point analysis; and subjective story quality ratings (Harvey et 

al., 2023). 
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Although macrostructure is closely related to the perceived coherence of a verbal 

account, these concepts reflect distinct areas of narrative competence. For example, a 

story featuring significant referencing errors, or too much off-topic information can be 

difficult for listeners to follow, even if the content is well-structured. Harvey et al. (2023) 

found little previous work focusing directly on the coherence of spoken accounts by 

autistic narrators, and no existing measure that comprehensively assessed this aspect of 

narrative. However, some features of coherent storytelling were identified across different 

studies; for example, the inclusion of relevant contextual information (Kauschke et al., 

2016; Rumpf et al., 2012); explicit causal relationships between events (Diehl et al., 2006; 

Ferretti et al., 2018; Sah & Torng, 2015); accurate chronology (Diehl et al., 2006; Sah & 

Torng, 2015); and the absence of incongruous or extraneous information (Ferretti et al., 

2018; Kauschke et al., 2016; Marini et al., 2020). These findings were used to devise a 

novel assessment framework to comprehensively assess narrative coherence in the 

present study. 

Narrative elicitation methods 

The ability to produce a well-structured and coherent verbal account is a crucial aspect 

of daily communication for young people. Despite this, there is a lack of research into how 

autistic adolescents use their narrative skills to recount events in everyday situations. 

Evidence from work with young autistic adults suggests that this population may find it 

particularly challenging to generate narrative structure when providing an account of 

personally experienced events (McCabe et al., 2013). However, most previous studies 

have used fictional ‘storybook’ tasks featuring visual support to elicit narratives from 
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participants. This approach reduces the memory and cognitive load on the narrator, since 

the pictures prompt the narrator to structure their story by mapping out the sequence of 

events. As a result, ‘storybook’ tasks may not accurately reflect the functional narrative 

skills of autistic young people in real-life contexts, where interactions tend to be less 

structured (Losh & Capps, 2003; Siller et al., 2014). The use of video stimuli for narrative 

elicitation offers one way of overcoming this issue, since the transience of the images 

viewed by the participant eliminates visual support for retelling. This method has been 

used in research into eyewitness skills in autism, but usually with the focus on the 

completeness and accuracy of event recall rather than storytelling skills per se (e.g., 

Henry et al., 2017; Maras et al., 2020).  

To date, only a limited number of previous studies have used video-based tasks to 

examine narrative abilities in autistic samples. An early video-based study (Loveland et 

al., 1990) found that compared to a group of young people with Down Syndrome, autistic 

adolescents produced narrative accounts that were less sensitive to the needs of the 

listener, including more pragmatic violations and fewer meaning-enhancing gestures. 

More recently, Henry et al. (2020) examined autistic children’s accounts of a series of 

events witnessed either in person or via a video recording. Although autistic children 

reported fewer event details overall, they performed at a similar level to non-autistic 

children in their ability to structure their witness statements around key narrative elements 

(e.g., ‘setting’). However, group differences have been demonstrated between autistic 

and non-autistic adults when describing video clips from popular television programmes 

(Barnes & Baron-Cohen, 2012; Dindar et al., 2023), with both research groups noting that 
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autistic adults tended to produce narratives that were more focused on specific details or 

events, rather than providing an overall interpretation of the scene. Further research into 

narrative performance on video-based tasks may provide new insights into autistic young 

people’s everyday communication skills, since in comparison to static picture sequences, 

the dynamic audio-visual modality of videos or live staged events more closely resembles 

how events are experienced in real life. 

 

The present study 

Using a video-based free recall task, the present study compared the spoken narrative 

abilities of 110 autistic and non-autistic adolescents aged 11-15 years, in terms of both 

macrostructure (‘story grammar’) and narrative coherence. This study aimed to contribute 

to the literature by focusing on these more functional aspects of narrative production in 

‘everyday’ instances of storytelling. It also aimed to overcome the methodological 

limitations of some previous work by including a larger sample size, and by controlling for 

the impact of age, sex, non-verbal cognitive ability, and both receptive and expressive 

language skills on participants’ narrative abilities. 

The main research questions were: 

1. How do autistic adolescents’ spoken accounts compare to those of non-autistic 

peers in terms of narrative macrostructure (‘story grammar’)? 

2. How do autistic adolescents’ spoken accounts compare to those of non-autistic 

peers in terms of narrative coherence? 
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An additional exploratory research question was added: 

3. How does narrative length impact autistic and non-autistic adolescents’ scores on 

measures of narrative macrostructure (‘story grammar’) and coherence? 

 

Based on previous literature described in Baixauli et al.’s (2016) meta-analysis, we 

predicted that the autistic group would perform less well than the non-autistic group on 

measures of both macrostructure (RQ1) and narrative coherence (RQ2). Although we 

anticipated that the narratives of the autistic group were likely to be shorter than those of 

the non-autistic group (Rumpf et al., 2012; Siller et al., 2014), we were hesitant to form a 

directional prediction for RQ3, as previous literature presents conflicting evidence 

regarding the relationship of narrative length to macrostructure and coherence  (e.g., 

McCabe et al., 2013; Peterson & McCabe, 1983; Reese et al., 2011). 

  

Method 

Recruitment 

Ethical approval for this study was obtained from [redacted for anonymity]. Recruitment 

targeted secondary-aged children in the 11–15-year age range, to reflect the 

development of adolescents’ narrative skills in the years leading up to GCSE 

qualifications (national exams taken in the UK at age 16, across a broad range of 

subjects). Participants were recruited from across the UK through social media (e.g., 

Twitter, Facebook), UK-based autism research networks (Autistica and Cambridge 



 Everyday narrative skills in autistic adolescents  

 
 

 17  

 

Autism Research Network) and secondary schools. Information sheets about the study 

were designed for parents/carers, and an age-appropriate information sheet with 

accessible language was created for participants. Participants included in the autism 

group were required to have a formal diagnosis from a relevant professional, according 

to parental report. Diagnostic status was supported by parents completing the Social 

Responsiveness Scale about their child (SRS-2; Constantino & Gruber, 2012), a 

screening instrument which identifies the presence and level of autistic traits. The 

overall internal consistency for this measure is reported at .96-.98 for the age range 

targeted in the present study (11-15 years). For the School-Age assessment, sensitivity 

is .92 and specificity is .92 for total scores ≥60, and sensitivity .96 and specificity .85 for 

total scores ≥75. The authors also report retest reliability correlations of approximately 

.90 across a 5-year period. No participants in either group were excluded due to 

additional diagnoses (e.g., Dyslexia, ADHD). Participants were excluded, however, if 

they did not reside in the UK, had not spent a minimum of five years attending English-

speaking educational settings, or did not fall within the stipulated age range (11-15 

years) at the time of assessment. Participants also were excluded if they scored two or 

more standard deviations below the mean on the ‘Matrix Reasoning’ subtest of the 

Wechsler Abbreviated Scale of Intelligence (WASI-II; Wechsler, 2011), i.e., if their non-

verbal skills fell within the intellectual disability range. Participants signed up to take part 

through a website featuring information about the study and research team. A small 

incentive of online vouchers was provided to encourage young people to volunteer.  

 

Procedure 
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Once parents/carers had completed the consent form, they were contacted to schedule 

their child’s assessment and were sent a short guide explaining what to expect from the 

session. Data collection was carried out remotely over Zoom by the first author, with 

participants joining an online assessment session from their home. Parents were 

encouraged to remain present during the sessions but were instructed not to prompt their 

child. A small number of participants (N=6) joined the assessment session from their 

school, supported by a member of staff. A PowerPoint visual timetable was used to 

introduce each activity. The assessment sessions typically lasted between 60-90 minutes, 

with breaks offered to participants as often as desired. Two of the participants opted to 

complete their assessments across two shorter sessions (30-45 minutes). All participants 

completed all the tasks reported in this article.   

Participants were assessed on the British Picture Vocabulary Scale (BPVS-3; Dunn & 

Dunn, 2009), a measure of receptive vocabulary in which they were required to choose 

the picture that corresponded to a spoken word from a choice of four images. The 

standard published procedure was followed, except that stimuli were presented via 

screen-share using a document visualiser and participants were asked to say the number 

of their chosen response rather than point to the item. The BPVS-3 was standardised on 

a representative sample of 3278 students from schools in the United Kingdom. 

Confidence bands of 95%, based on the standard error of measurement, were built into 

the norms to ensure reliability. 

Participants’ expressive language was then assessed using the Clinical Evaluation of 

Language Fundamentals (CELF-5) ‘Recalling Sentences’ subtest (Wiig et al., 2013), in 

which participants repeat spoken sentences of increasing length and complexity, with their 
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responses scored according to the number of errors. Internal consistency reliability 

coefficients reported for this subtest ranged from .90 to .95 for a normative sample of 

children in the target age group (11-15 years), with a coefficient of .97 reported for a 

clinical sample of 69 autistic children. Test-retest stability for all ages was also excellent, 

at .90. 

Next, participants completed a spoken narrative task (described below). Following this, 

participants were assessed on their cognitive abilities using the WASI-II: ‘Matrix 

Reasoning’ subtest: a measure of non-verbal ‘perceptual reasoning’ ability, in which 

participants are asked to choose a picture to complete a matrix or series (this task was 

also presented via screen-share). Internal consistency for this measure is reported at .86-

.87 and test-retest stability at .76-.81 (Wechsler, 2011). Participants were also assessed 

on a battery of cognitive assessments relating to ‘theory of mind’ and ‘executive function’, 

which are reported in Harvey et al. (2024). To ensure an identical procedure, each session 

followed a pre-written script, and tasks were presented in the same order, with the main 

narrative task and linguistic and cognitive measures (BPVS-3, CELF-5 and WASI-II) 

prioritised over the additional cognitive measures. 

 

Narrative task 

For the narrative task, participants were instructed to describe events they had viewed on 

two short video clips. These were chosen to include social situations and experiences that 

would be relatively familiar to young people, but to reflect different instances of everyday 

narrative generation. Video A was an animated short film with no dialogue, depicting a 

misunderstanding between two strangers. An older lady becomes annoyed that a teenage 
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boy is eating the cookies that she has just bought. However, the ‘plot twist’ (revealed 

through a flashback sequence) is that the lady’s cookies were in her bag the whole time, 

and she was in fact the one who was eating the teenager’s snack. This video was selected 

to approximate the real-life scenario of a young person describing an amusing online video 

to their friends. Video B was an extract from a live-action BBC short film about a 

secondary-aged student who arrives late to his lesson and is told off by his teacher. This 

clip included spoken dialogue and was chosen to mirror everyday situations in which an 

adolescent might have to tell a teacher or parent ‘what happened' at school. The two 

videos were similar in length (3-4 minutes each) and had a similar episodic structure, with 

each featuring three ‘scenes’ in different locations. However, they included differing 

content and presentation, particularly in terms of ‘language load’, with Video A having no 

language. Once the participant had finished watching each clip, the researcher used the 

question prompt: “Tell me everything you can remember about what happened in the 

video.” No further verbal prompts were given. Narratives were elicited immediately 

following each stimulus video, to achieve the best possible level of recall from 

participants. Narrative retellings were video recorded and were manually transcribed by 

the first author following the session.  

 

Story grammar measure 

To create a ‘story grammar’ scoring framework, the video stimuli were analysed by the 

research team to create a list of all the main narrative events, defined as those that 

advanced the story, rather than minor or less relevant details. Since the videos were 

similar in length and episodic structure (see above), 26 main events were identified for 
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each video, split into three episodes. Each event was then identified as corresponding to 

a ‘story grammar’ element: Setting, Initiating Event, Plan, Action/Attempt, Consequence, 

Internal Response and Resolution (the distribution of these story grammar elements was 

not identical for both videos, due to their differing content). Participants’ narrative 

transcripts were then scored against these frameworks, with each story event marked as 

either 0 or 1 depending on its presence or absence, to produce a total score out of 26. 

The exact phrasing used by the participant was not important, provided that it accurately 

conveyed the action described (e.g., ‘hits’, ‘bangs’, or ‘smashes’ would all be acceptable 

alternatives). The full ‘story grammar’ scoring frameworks for both videos are available in 

the supplementary materials. 

 

Coherence measure 

Harvey et al.’s (2023) scoping review of narrative assessment methods in the autism 

literature indicated six key dimensions of coherent storytelling identified across previous 

research studies (Context, Characterisation, Chronology, Causality, Cohesion, and 

Congruence), although the authors found no existing measure that assessed these 

comprehensively. A novel scoring framework (the ‘6Cs’) was therefore devised to 

evaluate the coherence of participants’ narratives. This measure featured a 0-3 rating 

scale adapted from previous scoring frameworks in the narrative literature (see Bliss et 

al., 1998; Heilmann et al., 2010; McCabe et al., 2017; Norbury & Bishop, 2003; Reese et 

al., 2011; Sah & Torng, 2015) with descriptors included in a scoring rubric to guide the 

rater (see Fig.1). Scores were summed to create a total coherence score (out of 18). 
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Fig 1. The ‘6Cs’ narrative coherence scoring framework. 

 0 1 2 3 

Context No attempt to 
provide any 
information about 
the time setting or 
location of the 
events described. 

Some aspect of 
setting is mentioned 
during the narrative, 
but lacks specificity 
(e.g., "they're 
outside"; "it’s late")  

 

OR: Narrator 
provides enough 
contextual information 
that the setting can 
be correctly inferred 
(minimum of TWO 
contextual clues). 

Narrator provides 
specific information 
about either location or 
time setting (e.g. "at 
the train station"; “in 
the classroom”, "it's 
break-time")  

 

OR: Narrator provides 
non-specific 
information about both 
location and time. 

Narrator orients the 
listener to both the 
location and the time 
setting (and at least one 
of these is specific). 

 

Characterisation Characters are 
underdeveloped. 
No use of internal 
state terms in the 
narrative (i.e., 
cognitive or 
emotional) 

Some limited 
information is 
provided about the 
motivations of the 
characters (i.e., at 
least one internal 
state term is used in 
the narrative to 
describe thoughts or 
feelings). 

A range of internal 
state terms are used in 
the narrative to 
describe thoughts or 
feelings. The 
motivations of the main 
or supporting 
characters are evident. 

 

More than one 
character in the 
narrative is well-
developed, with a range 
of internal state terms 
providing information 
about their thoughts or 
feelings. The 
motivations of the main 
and/or supporting 
characters are evident. 

Chronology Story events do not 
follow a logical 
chronological 
sequence. 

The narrative follows 
a logical 
chronological 
sequence, but a 
significant number of 
story events are 
omitted (less than 10 
main events reported 
in total). 

Story events follow a 
logical chronological 
sequence, with any 
timeline violations 
explained by the 
narrator. However, the 
narrative ends abruptly 
and lacks a clear 
resolution. 

Story events follow a 
logical chronological 
sequence, with any 
timeline violations 
explained by the 
narrator. The narrative 
includes a clear ending 
or resolution. 

Causality No attempt to link 
cause and effect in 
the narrative. Even 
if story events are 
listed in the correct 
order, it is not clear 
how they are 
related (e.g., 
consequences are 
presented without 
the causes being 
mentioned). 

There are some 
identifiable instances 
of cause and effect in 
the narrative (e.g., 
characters’ actions 
are followed by direct 
consequences). 
However, the narrator 
does not use any 
causal conjunctions 
to highlight these 
relationships. 

The narrator attempts 
to highlight cause and 
effect relationships 
between story events. 
At least one causal 
conjunction is used in 
the narrative (e.g., 'so', 
'because', 'since', 'as', 
'even though', 
'consequently', 
'therefore', 'as a 
result'...) 

The narrator uses a 
range of causal 
conjunctions to explain 
cause and effect 
relationships between 
key story events (e.g., 
'so', 'because', 'since', 
'as', 'even though', 
'consequently', 
'therefore', 'as a 
result'...) 
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Cohesion Referencing is 
unclear, making 
the story difficult to 
follow. 

Referencing is 
somewhat unclear, 
but despite the 
presence of 
ambiguous 
references, the 
listener is still able to 
follow the story easily. 

Referencing is 
generally clear, with no 
more than two 
ambiguous references. 

 

Referencing is accurate 
throughout the entire 
story; (i.e., all pronouns 
can be traced back to 
an appropriate 
antecedent). 

Congruence Off-topic, bizarre or 
extraneous 
utterances impede 
comprehension of 
the story. 

Presence of more 
than one off-topic, 
bizarre or extraneous 
utterance; however, 
these comments do 
not impede overall 
comprehension of the 
story.  

Utterances are 
generally on-topic, with 
not more than one off-
topic or bizarre remark. 

 

All utterances are 
pertinent to the events 
being described in the 
narrative. 

 

tyReliabili 

To evaluate the reliability of the narrative scoring carried out by the lead researcher, 20 

narrative transcripts were randomly selected from each group (40 in total; i.e., 36% of the 

sample) for double coding. These were scored for story grammar by a group of eight 

student speech and language therapists at City, University of London, who were blinded 

to participants’ age, sex, diagnostic status and any other individual characteristics. 

Intraclass correlation coefficients (ICCs; two-way random, single measures, absolute 

agreement) were used to assess inter-rater reliability. ICCs were calculated individually 

between the author and each of the eight students to determine the range in reliability 

across the different raters. The mean of these values was also calculated as an overall 

reliability measure. Inter-rater reliability was found to be ‘good’ to ‘excellent’ for story 

grammar total scores across both videos (Video A: M= 0.90, range= 0.75 - 0.96; Video B: 

M= 0.89, range= 0.70 - 0.96). The same 40 transcripts were scored for ‘coherence’ by an 

experienced Speech and Language Therapist, who was also blinded to all participant 

characteristics. An ‘expert’ rater was preferred for this scoring framework, as it involved 
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more subjective judgements of narrative quality (versus simply identifying whether listed 

story events were included in the account). ICCs were calculated between the author and 

the expert rater, with inter-rater reliability found to be ‘moderate’ to ‘good’ for coherence 

scores across both videos (Video A: 0.74; Video B: 0.83). 

 

Participants 

The final sample comprised 110 participants, 53 with a diagnosis of autism (40 male; 13 

female), and 57 without (35 male; 22 female). Four of the participants in each group took 

part in the pilot phase of the project. Their scores are included here, since the 

administration of measures relevant to the current research questions was identical to the 

main phase of the study. Using Green et al.'s (1991) formula, 110 participants are needed 

to detect medium effect sizes (F2=0.15) in a regression with 6 predictors, achieving a 

power of 0.8. A post hoc power calculation using G*Power v.3.1.9.7 (Faul et al., 2009) 

confirmed that 0.98 power was achieved with alpha=0.05. 

 

To investigate potential group differences, participants were compared on key 

background variables using independent samples t-tests (Table 1). No statistically 

significant differences were found between the groups in terms of age, non-verbal 

cognitive ability (although note this finding was marginal), receptive vocabulary, or 

expressive language skills. Although the groups were found to be broadly comparable 

across these measures, p-values did not reach the more stringent thresholds 

recommended for group matching by Mervis and Klein-Tasman (2004). These variables 
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were therefore controlled in the subsequent data analyses. A chi-square test established 

that the groups did not differ significantly in terms of sex (χ2(1)= 2.51, p= .113). 

As expected, scores on the Social Responsiveness Scale (SRS-2) differed significantly 

between groups (p< .001), with the mean score of the non-autistic group falling within 

typical limits; and the mean score in the autistic group indicating ‘severe’ challenges with 

social communication. However, despite the overall group difference observed on SRS-

2 scores, 13 non-autistic participants scored above the “typical” cut-off for this measure. 

Although this might indicate that these individuals could meet some (or all) of the 

diagnostic criteria for autism, there are other possible explanations. For example, 

research has demonstrated that some non-autism-related learning or behavioural 

difficulties can result in elevated SRS-2 scores (Cholemkery et al., 2014; Hus et al., 2013; 

Wigham et al., 2012). Regardless, we were concerned that the presence of non-autistic 

participants with elevated scores on this measure might affect our results. For this reason, 

all analyses were repeated with these participants excluded (N=97), for comparison. The 

results were very similar, increasing our confidence that the findings reported in this article 

were robust. 

 

Table 1. Mean (SD) scores for control variables (age, non-verbal cognitive ability, receptive 

vocabulary and expressive language) and SRS-2 scores for autistic and non-autistic groups, with 

ranges (min-max), group differences, and effect sizes (Cohen’s d). 

Variable Autistic group: 

N=53  

(40M; 13F) 

Non-autistic 

group:  

N=57 (35M; 22F) 

Group differences Effect sizes 

Age (months) 

 

160.25 (17.30),  

132.00 - 191.00 

157.86 (15.81), 

133.00 - 190.00 

t(108)= -11.896, p= 

.452 

d= -.144 
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WASI-II - Matrix 

Reasoning 

(T-scores: mean 

50, SD 10) 

 

50.70 (9.44), 

30.00 - 71.00 

 

54.16 (9.95), 

38.00 - 77.00 

 

t(108)= 1.868, p= 

.065 

 

d= .356 

BPVS-III  

(standardised 

scores: 

mean 100, SD 

15) 

 

102.32 (15.23), 

70.00 - 135.00 

105.25 (12.26), 

84.00 - 131.00 

t(108)= 1.113, p= 

.268 

 

d= .212 

 

CELF-5 UK - 

Recalling 

Sentences 

(scaled scores: 

mean 10, SD 3) 

 

10.02 (3.09), 

5.00 - 19.00 

10.86 (3.44), 

5.00 - 19.00 

t(108)= 1.347, p= 

.181 

 

d= .257 

 

Social 

Responsiveness 

Scale-2 

(T-scores: mean 

50, SD 10) 

77.08 (10.52), 

50.00 - 90.00 

51.39 (11.65), 

39.00 - 84.00 

t(108)= -12.105, p< 

.001*** 

 

d= -2.310 

 

Note: Statistical significance is denoted throughout by asterisks, as follows: * < .05; ** < .01; *** < .001. 

Where adjusted significance levels are used, asterisks are omitted for non-significant values. 

 

The ethnic background of participants was recorded, although groups were not matched 

on their ethnicity. Both groups had majority white participants; however, the autistic group 

was slightly more diverse overall than the non-autistic group (Table 2). Although our 

sample broadly reflected the ethnic make-up of the UK, minority ethnic groups were 
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somewhat underrepresented when compared to ethnicity data for the wider population 

(Office for National Statistics, 2022).  

 

Table 2. Ethnicity of study participants, by parent report. 

Autistic group: N= 53 (%) Non-autistic group: N= 57 (%) 

White British: 36 (67.9) 

White Other: 9 (17.0) 

White and Black Caribbean: 2 (3.8) 

Mixed Other: 2 (3.8) 

Black British: 1 (1.9) 

Black Caribbean: 1 (1.9) 

Asian - Bangladeshi: 1 (1.9) 

Other – Kurdish: 1 (1.9) 

White British: 46 (80.7) 

White Other: 5 (8.8) 

Asian (1 Pakistani; 1 not specified): 2 (3.5) 

Black Caribbean: 1 (1.8) 

White and Black African: 1 (1.8) 

White and Black Caribbean 1 (1.8) 

Other – Arab: (1) 1.8% 

 

Some participants in both groups had additional neurodevelopmental or psychiatric 

diagnoses (e.g., ADHD, Dyslexia, Dyspraxia), although these were more common among 

the autistic participants (see Table 3). 

 

Table 3. Number (%) of study participants with neurodevelopmental or psychiatric diagnoses other 

than autism, by parent report. 

Autistic group: N=53 (%) Non-autistic group: N=57 (%) 

ADHD: 14 (26.4) 

Dyslexia: 4 (7.5) 

Dyspraxia/DCD: 4 (7.5) 

Anxiety: 3 (5.7) 

Sensory Processing Disorder: 3 (5.7) 

Mild Learning Difficulties: 2 (3.8) 

Dysgraphia: 1 (1.9) 

Epilepsy: 1 (1.9) 

Dyslexia: 5 (8.8) 

ADHD:  2 (3.5) 

Dyspraxia/DCD: 2 (3.5) 

Anxiety: 1 (1.8) 
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Specific information on other demographic factors such as socio-economic status or 

parental level of education was not collected in this study. 

 

Data analysis 

Participants’ scores were analysed using IBM SPSS Statistics, version 28. In all 

analyses, narrative scores for Videos A and B were considered separately, due to 

important differences in the content and presentation of both videos. Previous research 

indicates that narrative performance is affected by varying task demands (Wallis & 

Westerveld, 2024) and that such effects may be more pronounced in autistic 

participants (Losh & Gordon, 2014). Video A was a non-verbal animated sequence, 

whereas Video B featured real actors and dialogue. Since these stimuli arguably placed 

a different set of demands on participants in terms of processing and comprehension, 

combining the scores from the two videos might have obscured potentially differing 

patterns of results.   

Hierarchical linear regressions were carried out to investigate how diagnostic group 

contributed to unique variance in Story grammar total scores (RQ1) and Coherence total 

scores (RQ2) for each video. For each regression, the control variables of age (months), 

non-verbal cognitive scores (WASI-II: ‘Matrix Reasoning’), receptive vocabulary scores 

(BPVS-3) and expressive language scores (CELF-5: ‘Recalling Sentences’) were entered 

in the first block. In the second block, Group was entered as a dummy variable, to 

determine whether this added any unique variance after the control variables had been 

accounted for.  
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To investigate the relationship between narrative length and narrative quality (RQ3), post-

hoc analyses included narrative length as an exploratory third step in the regression 

models. To provide a measure of narrative length, the first author first reviewed the 

transcripts, deleting any unintelligible utterances and any non-word ‘filler’ utterances such 

as ‘um’ and ‘uh’. The word count feature of Microsoft Word was then used to calculate the 

total number of words produced in the account. 

 

Community involvement statement 

A small pilot study (N=8) was carried out prior to data collection, to ascertain the feasibility 

of the research design and to trial the assessment materials and procedure. Pilot 

participants and their parents/carers were asked a detailed set of feedback questions 

following the assessment sessions. The aim of this was to ensure that the tasks and 

methods of administration were appropriate and enjoyable for participants, and that the 

specific needs of autistic participants were identified and considered. Following this input, 

some adjustments were made to the data collection procedure before commencing the 

main phase of the study. For example, parents/carers of autistic participants were 

contacted ahead of their scheduled assessment to discuss whether any adjustments 

should be made for the session, such as planned movement breaks. The research team 

that carried out this study includes both a neurodivergent individual and a member of the 

autism community (parent of an autistic child). 

 

Results 
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Scores for the main narrative measures are presented in Table 4.  

  

Table 4. Mean (SD) and range (min-max) for Story grammar total scores, Coherence total scores 

and narrative length for autistic and non-autistic groups, for Videos A and B. 

 

Variables Mean (SD) 

Autistic group (N=53)  Non-autistic group (N=57)   

Video A 

Story grammar 

 

Coherence 

 

Narrative length (post-hoc) 

 

 

13.36 (4.29), 4.00 - 22.00 

 

11.81 (2.88), 3.00 - 16.00 

 

173.25 (86.22), 34.00 - 418.00 

 

16.40 (4.28), 5.00 - 24.00 

 

13.09 (1.62), 9.00 - 16.00 

 

242.53 (137.47), 64.00 - 819.00 

 

Video B 

Story grammar 

 

Coherence 

 

Narrative length (post-hoc) 

 

 

12.08 (3.75), 3.00 -.19.00 

 

11.64 (2.88), 4.00 - 16.00 

 

167.51 (85.70), 31.00 - 470.00 

 

15.81 (3.70), 8.00 - 23.00 

 

12.93 (2.32), 6.00 - 17.00 

 

255.93 (141.46), 66.00 - 697.00 

 

For each video, two-tailed Pearson correlation coefficients were used to investigate the 

relationships between Story grammar and Coherence scores. The two measures showed 

moderately large positive correlations across both videos (Video A: r= .60, p<. 001; Video 

B: r= .66, p<. 001). The correlations between Coherence (‘6Cs’) and Story grammar (an 

established measure of narrative ability) scores provided some indication of the validity 

of the ‘6Cs’ Coherence framework as an assessment tool. Moreover, the size of the 

correlations for both videos suggested that the two dependent variables (Story grammar 

and Coherence total scores) reflected similar, although not identical aspects of narrative 
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ability. This dissociation between macrostructure and coherence was further evidenced 

by Pearson correlations carried out between each of the measures with narrative length. 

Story grammar total scores showed a large positive correlation with number of words for 

both Video A (r= .77, p<. 001) and Video B (r= .76, p<. 001). However, Coherence total 

scores were only moderately correlated with the length of participants’ narratives (Video 

A: r= .36, p<. 001; Video B r= .47, p<. 001). These findings supported our theoretical 

rationale for examining these aspects of narrative ability separately. 

 

Story grammar: Video A (animated clip, no dialogue) 

The first step of the model including all control variables was not statistically significant 

(R2 = .07, F(4, 105) = 2.06, p= .091, adj. R2 = .04), indicating that they did not predict 

overall narrative structure. However, when Group was added to the model in the second 

step, this was a significant predictor (R2 = .16, F(5, 104) = 4.08, p= .002, adj. R2 = .12), 

accounting for approximately 9% of additional variance in Story grammar scores (∆R2= 

.09, F(1, 104) = 11.36, p< .001), with the non-autistic group achieving higher scores than 

the autistic group.  

When narrative length was added in an exploratory third step, this significantly predicted 

Story grammar total scores for Video A (R2 = .61, F(6, 103) = 27.07, p< .001, adj. R2 = 

.59), accounting for approximately 45% of additional variance (∆R2= .45, F(1, 103) = 

118.84, p< .001), with the non-autistic group producing longer narratives than the autistic 

group.  With the addition of narrative length to the model in Step 3, Group became non-

significant as a predictor variable (p= .075). 
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Table 5. Hierarchical multiple regression predicting total Story grammar scores (Video A) from 

age, non-verbal cognitive ability, receptive vocabulary, expressive language, diagnostic group 

and narrative length. 

Variables B (95% CI) SE (B) β p 

Step 1: 

Constant 

Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

 

 

 

5.01 (-5.64, 15.65) 

0.02 (-0.03, 0.07) 

0.02 (-0.07, 0.10) 

0.23 (-0.09, 0.54) 

0.05 (-0.05, 0.16) 

 

5.37 

0.03 

0.04 

0.16 

0.05 

 

- 

.07 

.05 

.17 

.12 

 

.353 

.452 

.711 

.156 

.318 

Step 2: 

Constant 

Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

Group 

 

 

9.59 (-0.91, 20.10) 

0.02 (-0.03, 0.07) 

0.02 (-0.06, 0.10) 

0.19 (-0.11, 0.49) 

0.03 (-0.07, 0.13) 

-2.78 (-4.42, -1.15) 

 

5.30 

0.03 

0.04 

0.15 

0.05 

0.83 

 

- 

.09 

.06 

.14 

.06 

-.31 

 

.073 

.331 

.623 

.219 

.567 

<.001*** 

Step 3 (post-hoc): 

Constant 

Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

Group 

Narrative length 

 

 

10.47 (3.27, 17.66) 

0.00 (-0.03, 0.04) 

-0.02 (-0.07, 0.04) 

0.13 (-0.08, 0.33) 

0.01 (-0.06, 0.08) 

-1.06 (-2.22, 0.11) 

0.03 (0.02, 0.03) 

 

 

3.63 

0.02 

0.03 

0.11 

0.04 

0.59 

0.00 

 

 

- 

.00 

-.05 

.09 

.03 

-.12 

.72 

 

.005** 

.964 

.554 

.229 

.727 

.075 

<.001*** 

Note: N=110. R2 = .07 for Step 1. ∆R2 = .09 for Step 2 (p= .001**). ∆R2 = .45 for Step 3 (p< .001***). 

 

 

 Story grammar: Video B (real actors, with dialogue) 
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The first step of the model (control variables) was statistically significant overall (R2 = .12, 

F(4, 105) = 3.54, p= .010, adj. R2 = .09), accounting for 12% of the variance, although, on 

inspection of the beta values, none of the control variables reached significance 

individually. When Group was added to the model (Step 2), this was a significant predictor 

(R2 = .29, F(5, 104) = 8.30, p<.001, adj. R2 = .25), explaining almost 17% of additional 

variance (∆R2 = .17, F(1, 104) = 24.24, p< .001), with the non-autistic group achieving 

higher scores than the autistic group. 

When narrative length was added in an exploratory third step, this significantly predicted 

Story grammar total scores for Video B (R2 = .62, F(6, 103) = 27.73, p< .001, adj. R2 = 

.60), accounting for approximately 33% of additional variance (∆R2= .33, F(1, 103) = 

89.53, p< .001), with the non-autistic group producing longer narratives than the autistic 

group. Even with the addition of narrative length to the model in Step 3, Group remained 

significant as a predictor of overall narrative structure (p= .002).   

 

Table 6. Hierarchical multiple regression predicting total Story grammar scores (Video B) from age, 

non-verbal cognitive ability, receptive vocabulary, expressive language, diagnostic group and 

narrative length. 

Variables B (95% CI) SE B β p 

Step 1: 

Constant 

Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

 

 

0.76 (-8.76, 10.27) 

0.03 (-0.02, 0.08) 

0.03 (-0.05, 0.11) 

0.19 (-0.09, 0.47) 

0.07 (-0.02, 0.17) 

 

 

4.80 

0.02 

0.04 

0.14 

0.05 

 

- 

.11 

.09 

.15 

.17 

 

.875 

.219 

.468 

.185 

.129 

Step 2: 

Constant 

 

6.44 (-2.47, 15.35) 

 

4.49 

 

- 

 

.155 
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Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

Group 

 

0.03 (-0.01, 0.08) 

0.03 (-0.04, 0.10) 

0.14 (-0.11, 0.40) 

0.04 (-0.04, 0.13) 

-3.45 (-4.84, -2.06) 

0.02 

0.04 

0.13 

0.04 

0.70 

.14 

.11 

.11 

.10 

-.42 

.104 

.342 

.274 

.322 

<.001*** 

Step 3 (post-hoc): 

Constant 

Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

Group 

Narrative length 

 

 

8.31 (1.75, 14.87) 

0.01 (-0.02, 0.04) 

0.02 (-0.03, 0.07) 

0.02 (-0.17, 0.21) 

0.00 (-0.06, 0.06) 

-1.76 (-2.84, -0.68) 

0.02 (0.02, 0.03) 

 

3.31 

0.02 

0.03 

0.10 

0.03 

0.55 

0.00 

 

- 

.04 

.06 

.02 

.00 

-.21 

.66 

 

.014* 

.504 

.520 

.811 

.986 

.002** 

<.001*** 

Note: N=110. R2 = .12 for Step 1 (p=.010*). ∆R2 = .17 for Step 2 (p< .001***). ∆R2 = .33 for Step 3 (p< 

.001***).  

 

 

Coherence: Video A (animated clip. no dialogue) 

The first step of the model was statistically significant overall (R2 = .09, F(4, 105) = 2.72, 

p= .034, adj. R2 = .06). However, on inspection of the beta values, none of the control 

variables reached significance individually.  When Group was added to the model (Step 

2), this was a significant predictor (R2 = .15, F(5, 104) = 3.79, p= .003, adj. R2 = .11), 

accounting for an additional 6% of variance in Coherence total scores (∆R2=.06, F(1, 

104)= 7.43, p= .008), with the non-autistic group achieving higher scores than the autistic 

group.  

When narrative length was added in an exploratory third step, this significantly predicted 

Coherence total scores for Video A (R2 = .21, F(6, 103)= 4.53, p< .001, adj. R2 = .16), 
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accounting for approximately 5% of additional variance (∆R2= .05, F(1, 103) = 7.09, p= 

.009), with the non-autistic group producing longer narratives than the autistic group. 

Adding narrative length to the model rendered Group non-significant as a predictor of 

Coherence scores (p= .050).  

 

Table 7. Hierarchical multiple regression predicting total Coherence scores (Video A) from age, non-

verbal cognitive ability, receptive vocabulary, expressive language, diagnostic group and narrative 

length. 

Variables B (95% CI) SE B β p 

Step 1: 

Constant 

Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

  

6.15 (0.61, 11.70) 

0.02 (-0.01, 0.04) 

0.03 (-0.02, 0.07) 

0.14 (-0.02, 0.31) 

-0.01 (-0.06, 0.05) 

  

2.80 

0.01 

0.02 

0.08 

0.03 

  

- 

.11 

.15 

.20 

-.03 

  

.030* 

.245 

.244 

.091 

.773 

Step 2: 

Constant 

Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

Group 

  

8.12 (2.55, 13.69) 

0.02 (-0.01, 0.04) 

0.03 (-0.02, 0.07) 

0.13 (-0.04, 0.29) 

-0.02 (-0.07, 0.04) 

-1.19 (-2.06, -0.33) 

  

2.81 

0.01 

0.02 

0.08 

0.03 

0.44 

  

- 

.12 

.16 

.17 

-.07 

-.25 

  

.005** 

.178 

.199 

.125 

.502 

.008** 

Step 3 (post-hoc): 

Constant 

Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

Group 

Narrative length 

  

8.28 (2.87, 13.70) 

0.01 (-0.01, 0.04) 

0.02 (-0.02, 0.06) 

0.11 (-0.04, 0.27) 

-0.02 (-0.07, 0.03) 

-0.88 (-1.75, 0.00) 

0.01 (0.00, 0.01) 

  

2.73 

0.01 

0.02 

0.08 

0.03 

0.44 

0.00 

  

- 

.09 

.12 

.16 

-.09 

-.18 

.25 

  

.003** 

.297 

.320 

.151 

.419 

.050 

.009** 

Note: N=110. R2 = .09 for Step 1 (p=.034*). ∆R2 = .06 for Step 2 (p= .008**). ∆R2 = .05 for Step 3 (p= .009**).  
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Coherence: Video B (real actors, with dialogue) 

The first step of the model was statistically significant (R2 = .21, F(4, 105) = 6.77, p< .001, 

adj. R2 = .18), with age emerging as a significant predictor of Coherence scores for Video 

B (β= .22, p= .015). When Group was added to the model (Step 2), this was a significant 

predictor (R2 = .24, F(5, 104) = 6.70, p< .001, adj. R2 = .21), explaining an additional 4% 

of unique variance (∆R2 =.04, F(1, 104)= 5.30, p= .023), with the non-autistic group 

achieving higher scores than the autistic group. 

When narrative length was added in an exploratory third step, this significantly predicted 

Coherence total scores for Video B (R2= .32, F(6, 103) = 8.14, p< .001, adj. R2 = .28), 

accounting for approximately 8% of additional variance in Coherence scores (∆R2= .08, 

F(1, 103) = 11.86, p< .001), with the non-autistic group producing longer narratives than 

the autistic group. As for Video A, with the addition of narrative length to the model, Group 

became non-significant as a predictor of Coherence scores for Video B (p=.248). 

However, Age remained a significant predictor of narrative coherence at Step 2 (β= .23, 

p= .010) and Step 3 (β= .18, p= .31).   

 

Table 8. Hierarchical multiple regression predicting total Coherence scores (Video B) from age, non-

verbal cognitive ability, receptive vocabulary, expressive language, diagnostic group and narrative 

length. 

Variables B (95% CI) SE B β p 

Step 1: 

Constant 

  

-.89 (-6.70, 4.92) 

  

2.93 

  

- 

  

.762 
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Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

.04 (.01, .06) 

.04 (-.00, .09) 

.11 (-.06, .28) 

.04 (-.02, .09) 

0.01 

0.02 

0.09 

0.03 

.22 

.23 

.14 

.14 

.015* 

.064 

.210 

.206 

Step 2: 

Constant 

Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

Group 

  

0.87 (-5.03, 6.76) 

0.04 (0.01, 0.06) 

0.05 (0.00, 0.09) 

0.10 (-0.08, 0.26) 

0.03 (-0.03, 0.08) 

-1.07 (-1.99, -0.15) 

  

2.97 

0.01 

0.02 

0.09 

0.03 

0.46 

  

- 

.23 

.24 

.12 

.10 

-.20 

  

.771 

.010* 

.051 

.270 

.336 

.023* 

Step 3 (post-hoc): 

Constant 

Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

Group 

Narrative length 

  

1.45 (-4.17, 7.07) 

0.03 (0.00, 0.06) 

0.04 (0.00, 0.08) 

0.06 (-0.11, 0.22) 

0.01 (-0.04, 0.07) 

-0.54 (-1.47, 0.38) 

0.01 (0.00, 0.01) 

  

2.83 

0.01 

0.02 

0.08 

0.03 

0.47 

0.00 

  

- 

.18 

.21 

.07 

.05 

-.10 

.32 

  

.610 

.031* 

.069 

.484 

.600 

.248 

<.001*** 

Note: N=110. R2 = .21 for Step 1 (p< .001***). ∆R2 = .04 for Step 2 (p= .023*). ∆R2 = .08 for Step 3 (p< 

.001***). 

 

Discussion 

The present study investigated narrative macrostructure (‘story grammar’) and coherence 

in free recall narrative accounts by autistic and non-autistic adolescents, using a task 

designed to reflect ‘everyday’ instances of narrative production. In response to conflicting 

findings in previous literature, possibly attributable to small samples and variability in 

group-matching procedures, this study included a larger sample size and controlled for 

the potentially confounding factors of age, non-verbal cognitive ability and receptive and 

expressive language skills in the analyses. We aimed to first establish whether there were 
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significant differences between the groups’ performance on our key narrative measures 

(i.e., how their accounts as given were perceived by a rater), to provide insight into how 

any narrative difficulties might be experienced by listeners in the real world. We then ran 

post-hoc analyses to explore the complex relationship between narrative length and 

narrative quality. 

 

RQ1 and RQ2: How do autistic adolescents’ spoken accounts compare to those of non-

autistic peers in terms of narrative macrostructure and narrative coherence? 

In line with our prediction, as judged by a rater, non-autistic adolescents significantly 

outperformed a comparable group of autistic adolescents on measures of ‘story grammar’ 

when recounting the events of two video clips (see Step 2 of the relevant regression 

models). These findings support previous studies that have found macrostructural 

difficulties in autistic children and adolescents when using a ‘story grammar’ approach 

(e.g., Banney et al., 2015; Colozzo et al., 2015; Kuijper et al., 2017; Peristeri et al., 2017; 

Rumpf et al., 2012; Volden et al. 2017). Also as predicted, the spoken accounts produced 

by autistic participants in our sample were rated as less coherent overall than those of the 

non-autistic group, using a novel measure of narrative coherence (see Step 2 of the 

relevant regression models). The current results indicate that autistic narrators may find it 

more challenging to provide an account of events that is easy to follow and meaningful to 

their listener, supporting some previous findings in this area (e.g., Diehl et al., 2006; Hilvert 

et al., 2016; Maras et al., 2020). Unlike most prior research into narrative skills in autistic 

young people, the present study focused on ‘everyday’ narrative skills and used an 

unsupported recall task. A key implication of our findings is therefore that challenges with 
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narrative macrostructure and coherence could have a negative impact on autistic 

adolescents’ daily social interactions with peers and adults (Losh & Capps, 2003; 

Petersen et al., 2008) as well as on their academic attainment (Worsfold et al., 2010). 

 

RQ3: How does narrative length impact autistic and non-autistic adolescents’ scores on 

measures of narrative macrostructure and coherence? 

We also investigated the relationship between narrative length and narrative performance 

in our sample, as an exploratory research question. Shorter narratives have been reported 

in some previous studies of narrative productivity in autistic children (e.g., Rumpf et al., 

2012; Siller et al., 2014) and this finding was replicated in the present study. Narrative 

length, measured by number of words, was included as a post-hoc third step in the 

regression models. When narrative length was included in the analyses, it significantly 

predicted a large proportion of unique variance in Story grammar scores and Coherence 

scores for both videos. Furthermore, for three of the four analyses on our narrative 

measures, it eliminated the observed group differences. Bliss et al. (1998) suggested that 

in addition to providing the listener with sufficient 'facts’ about the story events, a coherent 

narrative must include enough detail and elaboration to engage the listener and help them 

to make sense of what they are hearing. Our findings indicate that shorter narratives 

include fewer story structure elements and are rated as less coherent than longer 

narratives, regardless of the narrator. Since autistic young people tend to produce shorter 

accounts compared to non-autistic peers, this may be a factor in the perceived quality of 

their spoken narratives. 
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Memory, narrative structure, and pragmatic differences as potential explanatory factors 

Although our findings indicate that length is implicated in successful narrative generation, 

the direction of this relationship remains unclear. Some researchers have suggested that 

reduced narrative length may be linked to memory differences documented in the autistic 

population. For example, Narzisi et al. (2013) found that autistic children with typical range 

cognitive abilities had significant difficulties on a narrative recall task when compared to a 

neurotypical comparison group. Research on memory suggests that autistic people 

process and recall events differently to neurotypical individuals. There is evidence for a 

mixed profile including relative strengths in declarative and procedural memory, but areas 

of challenge relating to autobiographical and episodic memory (Williams et al., 2017). Both 

autistic children and adults have been found to recall autobiographical memories with less 

specificity, reduced elaboration and fewer details when compared to neurotypical controls 

(McDonnell et al., 2017). Additionally, autistic individuals often display source monitoring 

difficulties in free recall tasks, i.e., remembering ‘who’, ‘when’, or ‘where’ in relation to a 

specific event (Maras et al., 2020). It is possible that autistic participants in the present 

study may have produced shorter narratives due to these memory differences.  

Alternatively, autistic participants may have had greater difficulty verbally structuring the 

events that they recalled from the video, resulting in accounts that were shorter. O’Shea 

et al. (2005) reported that autistic children aged 8-14 years recalled significantly fewer 

details on a story free recall task than non-autistic children matched on chronological and 

mental age, despite demonstrating equivalent fact recognition memory for the same 

stimulus stories. These authors suggested that the autistic group “were not able to use 

the structure of the story as a meaningful tool in which to freely recall the content 
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information” (p.356). Similarly, underlying difficulties with coherence could have meant 

that autistic participants were less able to generate a coherent representation of story 

events for their listener, resulting in shorter narrative accounts overall.  

A further possible explanation is that participants in the two groups may have interpreted 

the task instructions differently in pragmatic terms, affecting the amount of information 

they provided. It is important to note, however, that although for three of the four narrative 

measures, the inclusion of narrative length as a predictor eliminated group differences in 

performance, Group did remain a significant predictor for Story grammar scores in Video 

B. These results indicate that, at least in relation to macrostructure, productivity in terms 

of number of words was not the only factor differentiating autistic and non-autistic 

adolescents’ performance, and that performance may vary for narrative tasks with 

different demands, such as the presence or absence of language content. 

 

Limitations 

The present study had several limitations that should be acknowledged. This study was 

not sufficiently powered to investigate interactions between group and narrative length, 

which limited the conclusions that we were able to draw about possibly differing patterns 

of performance in relation to this factor. The autistic adolescents included in our sample 

had borderline to typical-range cognitive and linguistic skills and had relatively low support 

needs, with most attending mainstream school settings. This means that the findings may 

not be generalisable to the wider population of autistic young people, who may present 

with co-occurring language disorders, intellectual disability, or other complex support 

needs. Despite efforts to recruit an equal number of male and female participants in each 
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group, we did not achieve a balanced sample in terms of participant sex, with more male 

than female participants. The challenge of recruiting autistic females is well-acknowledged 

in autism research (Shefcyk, 2015) and may be attributed to the underdiagnosis of autistic 

girls (Mandy & Lai, 2017). We also noted that minority ethnic groups were somewhat 

underrepresented in our sample when compared to ethnicity data for the whole UK 

population, again potentially limiting the generalisability of our findings.  

Although the two groups were comparable on measures of age, non-verbal IQ, 

expressive, or receptive language (and we controlled these variables in regression 

analyses), individuals were not excluded from either group if they had co-occurring 

diagnoses. The aim was to obtain samples that were representative of the wider 

population rather than to attempt to isolate a ‘pure’ diagnostic profile (see Gillberg, 2010). 

In our final sample, however, many more participants in the autistic group had additional 

diagnoses than the non-autistic group, notably in relation to ADHD (14 autistic participants 

versus only two in the non-autistic group). This was unsurprising, given that the 

prevalence of co-occurring diagnoses in autistic people is estimated at more than fifty 

percent, with autism/ADHD being a particularly common dual diagnosis (Stevens et al., 

2016). However, it does complicate the interpretation of observed group differences in our 

sample, as some of the variance in scores could be attributable to the impact of ADHD on 

narrative skills, particularly in the autistic group. 

The study was advertised directly to families via the internet, which may have led to a bias 

in recruitment. For example, the online format of the assessment session limited our 

sample to families that had access to a device with an internet connection, and enough 

time and space for the child to take part in the assessment uninterrupted. 
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All data in this study were collected remotely, via online meetings between the participants 

and the researcher. Although there is a growing body of evidence to suggest that online 

video-based administration of formal language assessments shows good reliability and 

validity when compared to face-to-face administration (Ciccia et al., 2011; Waite et al., 

2010); the impact on narrative performance is less clear. For example, Ferman and Kawar 

(2023) reported that Arabic-speaking children produced fewer utterances when asked to 

generate personal narratives during an online assessment (compared to face-to-face 

administration of the same task). However, this difference was not observed in a Hebrew-

speaking comparison group, suggesting that individual participant characteristics may 

differentially influence narrative competence across elicitation contexts. In relation to the 

present study, the impact of diagnostic status on narrative performance in online versus 

face-to-face tasks remains unknown. It is possible that the online mode of administration 

may have affected the narrative output of the two groups in different ways, and the findings 

of this study should therefore be interpreted with some caution.  

Although we consider that our video-based experimental task was more ecologically valid 

than that of many previous picture-based studies, it still fell short of fully replicating 

authentic instances of narrative generation, such as recounting personal narratives. 

Describing a ‘real-life’ situation rather than an animation or filmed sequence might place 

a different set of cognitive demands on narrators, possibly resulting in important 

differences in narrative quality. Furthermore, the impact of the experimental situation may 

have affected narrative performance. Adolescents were required to narrate to an 

unfamiliar adult listener and might present differently in narrative contexts where they are 

addressing their friends, parents, or familiar adults (McCabe et al., 2013). Participants 
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may have also (correctly) assumed that the experimenter was familiar with the content of 

the video clip and therefore omitted some information from their narratives.  

 

Implications and areas for future research 

This study found that in an unsupported free recall narrative task, autistic adolescents 

showed comparative difficulty in structuring their spoken narratives by providing key story 

elements. They also produced accounts that were judged to be more difficult for a listener 

to follow. We suggest that verbally recounting events may prove challenging for autistic 

adolescents in the unstructured interactions of daily life; for example, conversing with 

peers or talking to teachers. Future research could extend the present findings by 

investigating how visual or verbal prompts might be used to support narrative production 

within such contexts. 

Our findings also suggest that further research is required to directly investigate the 

relationship between narrative length and perceived narrative quality in autistic versus 

non-autistic samples, and how this may relate to memory differences previously 

documented in autistic people (e.g., Williams et al., 2017). This might provide additional 

insight into the most appropriate strategies for supporting autistic children and 

adolescents who find narrative discourse challenging. We also recommend that future 

research and clinical practice in this area should include unstructured storytelling tasks 

alongside the more traditional picture-based narrative assessments. This may better 

reflect the functional narrative skills of autistic young people in everyday life and help to 

inform new ways of supporting their communication in real-world situations. 
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Supplementary materials: 

 

Story grammar scoring frameworks 

 

Video A 

 

Main story events Story 

grammar code 

Included in 

narrative? 

(0/1) 

   

Episode 1  

      

An old lady/woman/grandma  S    

At the train station  S    

She wants to get some biscuits from the vending 

machine/wants to buy a snack/wants something to 

eat  

P    

She puts some money in the machine  A    

The packet of biscuits gets stuck/won’t come out  IE    

She is annoyed/frustrated/angry  IR    

She hits/kicks/bangs the vending machine  A    

The packet of biscuits comes out/falls down  C    

She is pleased/happy  IR    

She takes the biscuits/puts the packet in her bag  R    

   

Episode 2  

    

The old lady goes into the train station/onto the 

platform/sits down on a bench/ sits next to a 

teenager/man/boy/  

S    

She opens the packet to eat a biscuit/she starts 

eating the biscuits  

P    
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The teenager takes a biscuit/also starts eating the 

biscuits  

IE    

She is annoyed/frustrated/angry/  

She thinks he is eating her biscuits  

IR    

He eats another biscuit/keeps taking the biscuits  A    

The old lady tells the teenager off/shouts at him  C    

They fight over the biscuits/she tries to take the last 

biscuit off him  

A    

The teenager offers half of the last biscuit to the old 

lady/tries to share the last biscuit with her  

C    

The old lady crumbles the biscuit in her 

hand/throws it down/rejects his offer  

R    

   

Episode 3  

    

The old lady gets on the train  S    

The ticket inspector comes/she needs to show her 

ticket/she gets out her ticket  

IE    

She opens her bag/she puts the ticket away/she 

looks in her bag  

A    

She sees her (unopened) packet of biscuits in the 

bag  

C    

The old lady realises she was eating the teenager’s 

biscuits/realises that he was actually being 

generous  

IR    

The old lady is regretful/sorry/feels bad for getting 

angry with him  

IR    

The train leaves/The teenager walks away/puts the 

empty packet in the bin  

R    

   

Story grammar element:  Score:  

Setting (S)  /4  

Initiating event (IE)  /3  
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Plan (P)  /2  

Action/Attempt (A)  /5  

Consequence (C)  /4  

Internal response (IR)  /5  

Resolution (R)  /3  

Story grammar total score:   /26  

 

      

 

Video B 

 

  Main story events Story 

grammar code 

Included in 

narrative? 

(0/1) 

   

Episode 1  

    

A boy/Joe/ a group of boys/Year 7s  S    

Playing football/outside/on the playing field/at 

breaktime.  

S    

The bell rings/it’s time to go to class/Joe’s friends 

say they need to go  

IE    

Joe keeps playing/falls over/gets tackled  

   

A    

He gets mud on his shirt/gets his uniform dirty  C    

Joe’s friend offers his water bottle to clean the 

shirt/his friend tries to help  

A    

Joe refuses/says no/doesn’t want it to look like he’s 

wet himself  

A    

Joe is worried about his teacher’s reaction/doesn’t 

want to get in trouble  

IR    
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He decides to clean his shirt before going to his 

lesson  

P    

   

Episode 2  

    

Joe goes into the school/is in the school 

corridor/hallway  

S    

He is lost/ he can’t find his classroom/ he doesn’t 

know where to go  

IE    

He asks a group of girls for directions to his 

classroom  

P    

The girls give him the wrong directions/make fun of 

him  

A    

Joe is fed up/upset/disappointed  IR    

An older student approaches Joe and tells him 

where to go / Someone else helps him by telling 

him the right directions.  

R    

   

Episode 3  

    

Joe goes to his classroom/enters the classroom  S    

He is late to the lesson /The teacher/Mr Drew asks 

Joe why he is late  

IE    

Joe tries to apologise/says sorry  P    

Mr Drew makes fun of Joe in front of the class/ Mr 

Drew is mean to Joe/ The teacher tells him off  

A    

The whole class laughs at Joe  C    

Joe is annoyed/angry/upset  IR    

Joe mutters “get lost” to the teacher/tells Mr Drew 

to “get lost”  

A    

Mr Drew is cross/annoyed  IR    

Mr Drew asks Joe to repeat what he said  C    

Joe pretends he said that he “got lost”  A    

Mr Drew tells Joe to sit down/ Joe goes to his seat.  R    
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Story grammar element:  Score:  

Setting (S)  /4  

Initiating event (IE)  /3  

Plan (P)  /3  

Action/Attempt (A)  /7  

Consequence (C)  /3  

Internal response (IR)  /4  

Resolution (R)  /2  

Story grammar total score:   /26  
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Alternative analyses excluding non-autistic participants scoring above typical limits on 

the Social Responsiveness Scale –2 (N=13) 

 

Table S1. Hierarchical multiple regression predicting total Story grammar scores (Video A) from 

age, non-verbal cognitive ability, receptive vocabulary, expressive language, diagnostic group 

and narrative length. 

Variables B (95% CI) SE (B) β p 

Step 1: 

Constant 

Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

 

 

4.16 (-7.03, 15.36) 

0.03 (-0.03, 0.08) 

0.01 (-0.08, 0.09) 

0.37 (0.03, 0.70) 

0.03 (-0.08, 0.14) 

 

5.64 

0.03 

0.04 

0.17 

0.06 

 

- 

.10 

.02 

.26 

.06 

 

.462 

.300 

.898 

.035* 

.618 

Step 2: 

Constant 

Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

Group 

 

8.83 (-2.60, 20.26) 

0.03 (-0.02, 0.09) 

0.01 (-0.08, 0.10) 

0.28 (-0.06, 0.62) 

0.01 (-0.10, 0.12) 

-2.39 (-4.21, -0.57) 

 

5.75 

0.03 

0.04 

0.17 

0.05 

0.92 

 

- 

.12 

.03 

.20 

.02 

-.26 

 

.128 

.227 

.829 

.102 

.881 

.011* 

Step 3: 

Constant 

Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

Group 

Narrative length 

 

 

8.71 (0.69, 16.72) 

0.00 (-0.03, 0.04) 

-0.01 (-0.07, 0.05) 

0.11 (-0.12, 0.35) 

0.02 (-0.05, 0.10) 

-0.90 (-2.22, 0.41) 

0.03 (0.02, 0.03) 

 

4.03 

0.02 

0.03 

0.12 

0.04 

0.66 

0.00 

 

- 

.02 

-.04 

.08 

.05 

-.10 

.71 

 

.034* 

.832 

.642 

.345 

.541 

.175 

<.001*** 

Note: N=97. R2= .10 for Step 1 (p= .055, ns) ∆R2 = .06 for Step 2 (p= .011*). ∆R2 = .43 for Step 3 

(p< .001***). 
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Table S2. Hierarchical multiple regression predicting total Story grammar scores (Video B) from 

age, non-verbal cognitive ability, receptive vocabulary, expressive language, diagnostic group 

and narrative length. 

Variables B (95% CI) SE B β p 

Step 1: 

Constant 

Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

 

 

1.87 (-8.14, 11.88) 

0.02 (-0.03, 0.07) 

0.02 (-0.05, 0.10) 

0.29 (-0.02, 0.59) 

0.06 (-0.04, 0.15) 

 

5.04 

0.02 

0.04 

0.15 

0.05 

 

 

- 

.09 

.08 

.23 

.13 

 

.712 

.381 

.539 

.063 

.263 

 

Step 2: 

Constant 

Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

Group 

 

 

8.60 (-0.98, 18.19) 

0.03 (-0.02, 0.07) 

0.03 (-0.04, 0.10) 

0.16 (-0.12, 0.45) 

0.03 (-0.06, 0.12) 

-3.45 (-4.98, -1.92) 

 

4.83 

0.02 

0.04 

0.14 

0.05 

0.77 

 

- 

.11 

.10 

.13 

.06 

-.42 

 

.078 

.229 

.413 

.251 

.547 

<.001*** 

Step 3: 

Constant 

Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

Group 

Narrative length 

 

 

9.23 (2.28, 16.18) 

-0.00 (-0.03, 0.03) 

0.02 (-0.03, 0.08) 

-0.05 (-0.26, 0.16) 

0.01 (-0.05, 0.08) 

-1.84 (-3.01, -0.68) 

0.02 (0.02, 0.03) 

 

3.50 

0.02 

0.03 

0.11 

0.03 

0.59 

0.00 

 

- 

-.00 

.08 

-.04 

.03 

-.22 

.67 

 

.010* 

.967 

.362 

.658 

.691 

.002** 

<.001*** 

Note: N=97. R2 = .13 for Step 1 (p= .011*). ∆R2 = .16 for Step 2 (p< .001***). ∆R2 = .34 for Step 3 

(p< .001***). 
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Table S3. Hierarchical multiple regression predicting total Coherence scores (Video A) from age, 

non-verbal cognitive ability, receptive vocabulary, expressive language, diagnostic group and 

narrative length. 

Step 1: 

Constant 

Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

 

 

6.28 (0.19, 12.36) 

0.01 (-0.02, 0.04) 

0.03 (-0.02, 0.08) 

0.15 (-0.04, 0.33) 

-0.02 (-0.08, 0.04) 

 

3.07 

0.02 

0.02 

0.09 

0.03 

 

- 

.09 

.18 

.20 

-.07 

 

.043* 

.367 

.188 

.113 

.575 

Step 2: 

Constant 

Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

Group 

 

 

8.76 (2.54, 14.99) 

0.02 (-0.01, 0.04) 

0.03 (-0.01, 0.08) 

0.10 (-0.08, 0.29) 

-0.03 (-0.09, 0.03) 

-1.27 (-2.27, -0.28) 

 

3.13 

0.01 

0.02 

0.09 

0.03 

0.50 

 

- 

.10 

.19 

.14 

-.11 

-.26 

 

.006** 

.286 

.151 

.266 

.356 

.013* 

Step 3: 

Constant 

Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

Group 

Narrative length 

 

 

8.74 (2.73, 14.75) 

0.01 (-0.02, 0.04) 

0.03 (-0.02, 0.07) 

0.07 (-0.11, 0.25) 

-0.02 (-0.08, 0.03) 

-0.96 (-1.94, 0.03) 

0.01 (0.00, 0.01) 

 

3.03 

0.01 

0.02 

0.09 

0.03 

0.50 

0.00 

 

- 

.06 

.16 

.09 

-.09 

-.19 

.28 

 

.005** 

.503 

.205 

.451 

.400 

.057 

.007** 

Note: N=97. R2 = .10 for Step 1 (p=.045*). ∆R2 = .06 for Step 2 (p= .013*). ∆R2 = .07 for Step 3 (p= 

.007**).  
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Table S4. Hierarchical multiple regression predicting total Coherence scores (Video B) from age, 

non-verbal cognitive ability, receptive vocabulary, expressive language, diagnostic group and 

narrative length. 

Variables B (95% CI) SE B β p 

Step 1: 

Constant 

Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

 

 

0.46 (-5.60, 6.53) 

0.03 (-0.00, 0.06) 

0.05 (0.00, 0.10) 

0.10 (-0.08, 0.29) 

0.03 (-0.03, 0.09) 

 

3.05 

0.02 

0.02 

0.09 

0.03 

 

- 

.17 

.26 

.13 

.12 

 

.880 

.079 

.047* 

.279 

.298 

Step 2: 

Constant 

Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

Group 

 

 

3.10 (-3.07, 9.27) 

0.03 (0.00, 0.06) 

0.05 (0.00, 0.10) 

0.05 (-0.13, 0.23) 

0.02 (-0.04, 0.08) 

-1.35 (-2.34, -0.37) 

 

3.11 

0.01 

0.02 

0.09 

0.03 

0.50 

 

- 

.18 

.27 

.07 

.08 

-.26 

 

.321 

.050 

.033* 

.567 

.489 

.008** 

Step 3: 

Constant 

Age 

Receptive vocabulary 

Expressive language 

Non-verbal ability 

Group 

Narrative length 

 

3.32 

0.02 

0.05 

-0.02 

0.02 

-0.79 

0.01 

 

2.90 

0.01 

0.02 

0.09 

0.03 

0.48 

0.00 

 

- 

.12 

.26 

-.03 

.06 

-.15 

.37 

 

.255 

.170 

.028* 

.811 

.576 

.105 

<.001*** 

Note: N=97. R2 = .20 for Step 1 (p< .001***). ∆R2 = .06 for Step 2 (p= .008**). ∆R2 = .10 for Step 3 

(p< .001***). 

 

 


