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The Writing Processes of Nine Students with Mild Intellectual 
Developmental Disorder: An Explorative Study
Yvonne Knospe and Kirk P. H. Sullivan

Department of Language Studies, Umeå University, Umeå, Sweden

ABSTRACT
Research on the writing of students with intellectual developmental 
disorder (IDD) stresses the large variation in the quality and content 
of writing these students produce. This study investigates in detail 
the processes and temporal aspects of text production of nine 
Swedish upper-secondary students with mild IDD. The students 
wrote 27 narratives that were computer keystroke logged. The 
analysis of their keystroke-logs showed (1) that writing fluency 
was lower than in other special needs writer populations, (2) con
siderable variation in composition behaviour; and (3) that revision 
was mainly focused on deleting and editing typos, and spelling. The 
findings highlight the importance of instructional individualisation 
and compensation in writing instruction in special needs schools. 
These are necessary elements for students to be able to engage to 
the best of their abilities in text production, regardless of degree of 
their disability, comorbidity and motoric challenges.
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Introduction

In Western, Educated, Industrialized, Rich, and Democratic (WEIRD) countries (Haidt,  
2012), writing has become a life-skill that is increasingly necessary for participating in 
these countries’ democratic processes (Lindgren et al., 2022). Writing demonstrates 
learning and intellectual ability, forming the basis of school and university grades, making 
it essential for educational and vocational success. Further, as digital forms of commu
nication and examination are becoming the norm in WEIRD countries, being able to write 
using a computer is prerequisite for participation in society.

This paper examines the writing processes of upper secondary students with intellec
tual developmental disorder (IDD) in Sweden, a WEIRD country, where writing is central to 
life, including participation in political opinion building. Wollak and Koppenhaver (2011) 
emphasized writing’s importance for students with IDD, and its role in enhancing com
munication, independence, and literacy learning. Hence, as investigating how these 
students write using computers is pertinent, we provide the first exploration of writing 
fluency, pause and revision behaviour for students with IDD using computer keystroke 
logging software (KSL).
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Background

In 1994, the Swedish government committed Sweden to giving all children, including 
those with IDD, the opportunity to achieve and maintain an acceptable level of learning, 
including ‘prepar[ing] them to function as independent, contributing members of their 
communities after leaving school’ (UNESCO, 1994, p. 34) when it signed the Salamanca 
Statement (UNESCO, 1994). Yet, the Swedish School Inspectorate (2010) found that 
students with IDD receive limited instruction in text production associated with narrating 
chains of events, although the Swedish national curriculum for upper-secondary students 
with IDD emphasizes developing language and communication abilities, including pro
ducing various text types and revising them for content and form (Swedish National 
Agency for Education, 2013).

Writing is complex (Hayes & Berninger, 2014), and as O’Rourke et al. (2018) articulated, 
learning to write is often described as an arduous process in which graphomotorics, 
spelling, grammar, lexicon, rhetorics, genre, pragmatics and strategies can be perceived 
as challenging, depending on the individual learner’s cognitive or linguistic prerequisites, 
and particularly so for students with IDD.

Recent studies have explored writing instruction for students with IDD (e.g. Joseph & 
Konrad, 2009). These studies suggested that strategy instruction can improve writing 
performance for students with IDD, as it does for typically developing students. These 
judgements of improvement and the content of the pedagogical approaches employed 
in teaching are usually based on previous pieces of the students’ writing and the 
difficulties identified in them. However, for students with IDD, pieces of writing display 
great diversity—‘from scribbling to paragraph-level writing’ (Sturm, 2012, p. 336). This 
considerable variation in writing ability among students in special educational contexts 
creates an additional pedagogical challenge for writing teachers.

The writing processes of students with IDD are underexplored, and their writing 
dynamics unresearched. Analyzing fluency-related measures such as typing speed, 
pauses, and revisions can reveal an individual’s writing dynamics, including their 
strengths and challenges. Research has indicated that understanding these writing 
dynamics can inform writing pedagogy (Gnach et al., 2007) and specifically the design 
of a teaching intervention (Wengelin et al., 2014). In this article, we investigate the writing 
processes and dynamics of a group of Swedish upper-secondary students with IDD.

We begin by defining IDD before considering cognitive aspects of writing in relation to 
IDD. Thereafter, we present research relating to the observation of writing using KSL 
focusing on typically developing populations and those with special needs. Finally, we 
present our study and findings.

Intellectual Developmental Disorder and Writing

According to DSM-5-TR (American Psychiatric Association, 2022), IDD involves intellectual 
and adaptive functioning deficits, with an IQ of 70 or below. IDD can co-occur with other 
neurodevelopmental diagnoses, leading to varied cognitive capabilities (Cleland et al.,  
2010). This study focuses on mild IDD, associated with an IQ of 50–70 (Hulme & Snowling,  
2009). Individuals with IDD often have working memory deficits, particularly in the 
phonological loop (Lifshitz et al., 2016; Van der Molen et al., 2007), which deals with 
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auditory and verbal information (Kellogg, 1996). This deficit impacts among other things 
the processing of spoken and written language.

Writing and Working Memory

Writing, from a cognitive perspective, is often described as a complex problem-solving 
process constituted of the three main sub-processes planning, formulating, and revising 
(Hayes & Berninger, 2014). The interplay of these sub-processes is allocated by a cognitive 
monitor, which controls and evaluates for effective ordering and transitions within the 
course of writing. Working memory capacity plays a major role in an effective interplay of 
the subprocesses, as it coordinates the activation and manipulation of information in 
cognitive activities (Kellogg, 1996; McCutchen, 2000; Olive, 2012). Baddeley’s (1986, 2000) 
model of working memory conceptualises working memory as a multi-component system 
comprising a visuo-spatial sketchpad, a phonological loop, a central executive, and an 
episodic buffer. All these components are involved in writing.

Working memory has further been described as constrained in its processing capacity 
(McCutchen, 1996). In relation to writing, this means that cognitive sub-processes of 
writing compete for working memory capacity, with a trade-off between them depending 
on how effortful or automatized they are. For example, an automatization of writing 
motoric skills, spelling and retrieval of basic vocabulary uses less cognitive space in 
working memory than if these skills are unautomated. Such automatization enables the 
learner to use more of their working memory to engage in planning for content and 
organization of text, or conceptual revisions (Olive et al., 2009).

Writing of Students with Intellectual Developmental Disorder

Even though it is frequently stated that there is a wide range of writing ability among 
students with IDD, a surprisingly small body of research has been conducted to document 
their writing (Sturm, 2012). Factors that influence writing for students with IDD can relate 
to cognitive, language, physical, social, or sensory difficulties (Asaro-Saddler & Saddler,  
2010; Sturm, 2012; Wollak & Koppenhaver, 2011) as well as life experience and exposure to 
academic stimulation and writing instruction (Asaro-Saddler, 2018). These aspects may 
affect texts in terms of spelling, vocabulary, syntax, grammar, and organization 
(Pennington & Koehler, 2017; Sturm, 2012).

In relation to the writing process, students with IDD might experience difficulties 
attending to and coordinating writing sub-processes (Asaro-Saddler, 2018). When formu
lating, IDD students may be restricted by physical disabilities or limitations in fine motor 
skills, which can influence writing fluency, text length and text quality (Bird et al., 2008; 
Broun, 2009). In relation to students with learning disabilities, Graham et al. (2013) argued 
that these students generally engage in little or no planning, and when composing, they 
frequently rely heavily on a single content generation process. That is, they compose idea 
by idea, that is comparable to what Bereiter and Scardamalia (1987) have described as the 
knowledge-telling strategy of primary school children or inexperienced writers.

When translating propositional content to linguistic form, students tend to utilize fixed 
units of language, or chunks, yet are frequently unable to manipulate or revise these 
chunks in accordance with the context (Sturm, 2012). These and other revisions tend to 
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focus on spelling and punctuation (Asaro-Saddler, 2018), the so-called surface level, while 
neglecting topic, audience or organization (Graham et al., 2013). Additionally, comorbid 
language impairments may cause further difficulties that impact a text’s length, complex
ity and accuracy (Asaro-Saddler, 2018; Dockrell et al., 2009; Wollak & Koppenhaver, 2011).

Our current understanding of writing by students with IDD is primarily drawn from 
students’ already known difficulties and analysis of their written texts. However, valuable 
insights into their writing and the challenges they face may also be gained by examining 
the writing process using computer keystroke logging. To our knowledge, such process- 
oriented investigations have been conducted with other special needs populations, but 
not specifically with students with IDD.

Observing Writing with Computer Keystroke Logging: Measures for Typical and 
Special Needs Populations

The dynamics of the writing process can be studied with KSL software that enables the 
recording of computer-aided writing by logging every keystroke, cursor movement or 
switch between windows together with a time stamp. These programmes are unobtrusive 
as they run in the background, without distracting writers from the task at hand. In this 
way, composing activities, such as typing, movements in the text, pauses and revisions, 
can be re-constructed and associated with underlying cognitive activities (Sullivan & 
Lindgren, 2006).

For over three decades, research using KSL has investigated the writing processes of 
various groups of writers (Lindgren et al., 2019), including a few studies that have 
investigated writers with a special needs background (Connelly et al., 2012; Wengelin,  
2007; Wengelin et al., 2014). What has been shown across writer populations is that 
writing fluency increases with writing experience (Chenoweth & Hayes, 2001) and is 
generally associated with better text quality (Alves & Limpo, 2015; Troia et al., 2020). 
When motor skills, lexical retrieval and spelling, grammatical and syntactic construction 
are fluent, little cognitive capacity in working memory is used. This leaves working 
memory capacity to plan and revise (Wengelin, 2007). Pauses are considered as indica
tions of cognitive effort (Alves et al., 2008; Leijten & Van Waes, 2013). Revisions reflect 
when writers see discrepancies between writing intention and the text written-so-far, 
either in relation to content or formal aspects of spelling and grammar (Lindgren & 
Sullivan, 2006).

KSL data afford many ways to measure productivity during writing. For example, 
interkey transition time measures the interval between typing two keystrokes and enables 
comparisons of writing speed. The overall percentage of pausing time gives an indication 
of the ratio between text production and inactivity. Table 1 gives an overview of several 
studies that have reported one or both of these writing process measures.

The research results summarised in Table 1 indicate that typically developing 
writers increase their writing fluency the older they get. For example, Wengelin 
and Strömqvist’s (2005) study showed a clear progression from 10-year-old school 
students to university students. Similarly, Asker-Árnason et al.’s (2008) study 
showed that school-age writers (8–12 years) pause less as they mature and 
develop writing skills. They also reported that the variation between school-aged 
writers decreases as they get older. When it comes to university students, reported 
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measures for overall pausing time are contradictory (compare e.g. Grabowski, 2008; 
Lindgren et al., 2008; Van Waes & Leijten (2015) with). However, at university level, 
writing with a large percentage of overall pausing time has been argued to be 
associated with conceptual and organizational text planning, as typing skills, 
spelling and grammar are generally automatised in the university student 
population.

When it comes to special needs populations the data reported in Table 1 indicates that 
children and adolescents with reading and writing difficulties as well as dyslexia tend to 
write less fluently than their typically developing peers, which often can be associated 
with challenges in spelling and word retrieval. However, Connelly et al.’s (2012) study of 
the writing of 12-year-old school children with developmental language disorder did not 
suggest major differences in overall pausing time compared to Asker-Árnason et al.’s 
(2008) normally developing 8–10-year-olds.

In terms of cognitive impairment, existing KSL studies have primarily focused on adults 
with neurological conditions, such as brain tumours affecting linguistic and motor func
tions (Antonsson et al., 2018) or Alzheimer’s disease (Van Waes et al., 2017). These studies 
reported reduced writing fluency in comparison to age-matched control groups. 
However, to our knowledge, no KSL studies have yet examined the writing processes of 
writers with IDD. This represents a gap in the literature, particularly given the educational 
importance of understanding how this population engages in the writing process. Our 
study addresses this gap by exploring the writing processes of students with IDD during 
a free narrative writing task, elicited by a picture prompt. In doing so, it extends writing 
process research to a group within the field of special education whose writing processes 
have not been previously studied. We hypothesize that these students write less fluently 
than what earlier research has reported for age-matched typically developing and other 

Table 1. Summary of reported writing process measures for different writer populations.

Study Subjects
Mean interkey transition time in 

seconds
% overall pausing 

time

Antonsson et al. (2018) Adults with low-grade glioma .27
Asker-Árnason et al. 

(2008)
8–10-year-olds 

10–12-year-olds
35.0* 
28.0*

Connelly et al. (2012) 9-year-olds with specific language 
impairment

36.1**

Grabowski (2008) University students .18 20.11
Lindgren et al. (2008) 15-year-olds 46.8
Van Waes & Leijten 

(2015)
University students 52.9

Van Waes et al. (2017)*** Young adults 
Healthy elderly 
Cognitively impaired elderly

.19 

.75 

.98
Wengelin (2007) Adults with dyslexia .49
Wengelin and Strömqvist 

(2005)
10-year-olds 

13-year-olds 
17-year-olds 
University students

.56 

.30 

.22 

.18
Wengelin et al. (2014) 15-year-olds 

15-year-olds with R/W difficulties
.23 
.35

33.92 
49.16

N.B. *Only pauses longer than 5 s were taken into consideration. ** Only pauses longer than 2 s were taken into 
consideration. ***Results based on a copy task.
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special needs writers. Furthermore, we hypothesize that there will be a considerable 
variation in terms of fluency between students with IDD. Finally, we hypothesize that 
these writers will make few revisions and that these will be surface-level revisions, such as 
correcting typos and spelling errors.

Materials and Methods

Participants

A regional network of special education teachers in northern Sweden was approached, 
and information about the study was presented at one of the network’s meeting. This 
regional network included special education teachers from special needs schools/classes 
in this region. As this study was explorative in nature a convenience sample was con
sidered appropriate. All teachers in the network were invited to become involved in the 
study. Special education teachers from three schools responded and after further infor
mation, nine students and their caregivers showed interest in the study. The study’s nine 
participants were two female (Nina and Theresa) and seven male (Eric, Jim, Liam, Nico, 
Samuel, Tim, and Valentin) 15- and 16-year-old students with mild IDD. All participants 
were native speakers of Swedish. The students were accustomed to working with com
puters and writing with a keyboard. The schools provided students with personal laptops, 
and some school assignments were written and submitted using these laptops.

Data Collection and Analysis

Before data collection, this study received ethical approval by the regional ethics com
mittee (nr. 2018/90-31). Further, students and their caregivers were informed about the 
study and gave their written and oral consent to participate.

Following Olinghouse et al. (2012) and Van den Bergh et al. (2012), each student wrote 
three narratives to increase the validity of the results and to allow a degree of general
ization about each student’s writing abilities. The use of narrative writing contributed to 
the ecological validity of the study. As a familiar and frequently practiced genre within the 
Swedish curriculum for elementary special needs schools, narrative writing reflects a core 
component of students’ everyday classroom activities. The procedure was the same for all 
data collection points and familiar to the students. The students received a picture from 
a picture book taken from Liao (2009, pp. 29, 43, 48) that showed teenagers in different 
everyday life situations. In groups of two and three, the students were asked to first orally 
describe what they saw on the picture and made a few assumptions about what could 
have happened or was about to happen. This pre-writing strategy that aims to help 
students generate ideas is commonly used in special education settings and reflects 
established classroom practice. Thereafter, the students were asked to individually write 
a story relating the picture on their computers. Students were given 30 min for the task 
but could decide they had finished their writing earlier if they so wished. The first author 
was present during the task.

All writing sessions were recorded with the keystroke logging programme Inputlog 
(Leijten & Van Waes, 2013) that records writing in Microsoft Word—the programme the 
students usually use when writing on their computers in school. Each of the three 
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narratives was written on a different day over the course of 1 month. The order of writing 
was the same for all groups. This resulted in a data set of 27 texts (9 × 3).

Analysis

Inputlog’s inbuilt analyses—summary analysis, pause analysis, fluency analysis, and 
revision analysis—were used to generate measures of writing fluency and disfluency 
that are commonly used in KSL studies (see e.g. Lindgren & Sullivan, 2019). We 
transferred them to Microsoft Excel for further analysis. An average value per student 
for each of the reported measures was calculated based on their three narratives. 
This was to remove variation due to the topic of the picture prompt and reduce the 
impact of student mood and engagement on text production (see Polloway et al.,  
2012). In the following subsections, we describe the measures we used in our 
analysis.

Interkey Transition Time

This writing fluency measure refers to the time taken between the typing of two letters 
(Van Waes & Leijten, 2015).

Keystrokes per Minute

The number of keystrokes per minute reflects a writer’s typing speed. We report two 
measures of keystroke per minute. First, we calculated the mean keystrokes per minute 
across all writing sessions for each student. Second, to capture within-session variation in 
typing speed, each writing session was divided into 10 equally long intervals (Knospe,  
2017), hereafter referred to as segment-intervals. Keystrokes per minute were then 
computed for each segment-interval, and the average across the three narrative tasks 
was calculated.

Burst Length

Bursts reflect the amount of text a writer produces between the two pauses 
(Chenoweth & Hayes, 2001). Shorter bursts may indicate that the writer’s working 
memory is occupied with lower level processes, such as spelling or grammar, which 
can interfere with the ability to translate ideas into text. In contrast, longer bursts 
suggest that the writer can maintain and articulate an idea—or multiple ideas— 
without interruption. Bursts can range from single words through complete sen
tences to paragraphs. In writing research on typical populations, interkey intervals of 
less than 2 s are not defined as a pause (see e.g. Lindgren & Sullivan, 2019; Sullivan 
& Lindgren, 2006). In line with writing process research by Connelly et al. (2012) on 
students with specific language impairment (developmental language disorder), we 
decided not to redefine the minimum duration for a pause during our exploratory 
research.
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Disfluencies in Writing

Disfluencies in the writing process are revealed in both pauses and revisions. From the 
inbuilt Inputlog pause analysis, we extracted:

● the overall percentage of pausing, that is interkey durations longer than 2 s, in 
relation to time spent writing between the first and final keystrokes.

● the number and length of all pauses, and
● the number and length of pauses between words (BW), which indicate cognitive 

effort at the word and sentence level.

Thereafter, these values were normalized by dividing the number of pauses by the 
number of 100 words in the student texts. For example, if student had paused 60 times 
and written 456 words, the normalized value would be 60 divided by 4.56 = 7.32 pauses 
per 100 words. We normalized the pause data in this way as students wrote texts of 
different lengths. 

From the inbuilt Inputlog revision analysis, we extracted:

● the percentage of words left in the final version of the text in relation to all words 
written throughout the writing session. This measure indicates how much text 
a writer deleted during the production process.

● the number of deletions and insertions. A deletion refers to erasing characters, and 
an insertion to the typing of new text in already written text.

Thereafter, these values were normalized in the same was as for the extracted inbuilt 
Inputlog pause analysis data.

Finally, the insertions into existing text were analyzed manually to understand whether 
they were at the letter, word, or sentence level.

Results

The results showed large variation among the students across all writing fluency mea
sures; these are presented in the same order as the presentation of the measures in the 
analysis section. We illustrate the variation with reference to individual writers. For the 
disfluency measures, the results also showed variation, with the most pronounced differ
ences found in how much students pause during writing.

Interestingly, the most fluent writers among the students were positioned at the lower 
end of the typical population in regard to number of pauses, yet the length of these 
pauses was greater than expected in the typical population (cf. Table 1). Most students 
deleted more that they inserted; only seven insertions for content development were 
made by the students in total.

The boxplots presented in Figure 1a–c show the large variation in writing fluency 
among the students. On average, the students had an interkey interval of about half 
a second between two keystrokes, with a range between 0.3 and 0.83 s. One outlier at 2 
s between two keystrokes was observed (Figure 1a).
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The keystrokes per minute in Figure 1b confirm the observation that the group has 
a great variation in writing fluency. The interquartile range lies between 11 and 64 
keystrokes per minute, with a median of 26 keystrokes per minute. There was a larger 
spread of the data towards a higher number of keystrokes, the maximum lay at 74.3 
keystrokes per minute. Six keystrokes per minute was the lowest value observed. Since 
the number of keystrokes per minute can be largely influenced by the length of pauses 
a writer might make throughout the writing process, the evaluation of the median burst 
length in characters has the potential to give a more fine-grained picture of how much 
text writers can produce in one string without interruptions. The boxplot in Figure 1c 
shows that the interquartile range lay between 1.6 and 13 characters per burst with 
a median of 4.7 characters. Again, the most fluent writers showed a larger variation than 
the least fluent ones. The range of characters per burst lay between 1 and 17.5 characters 
per burst.

We further explored the temporal distribution of fluency for all participants. The graph 
in Figure 2 shows both the considerable overall difference in writing fluency and visualizes 
how the dynamics throughout the writing processes of the students varied.

Figure 1a. Interkey transition times in seconds.
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It is notable that the least fluent writers, Liam, Tom, Valentin and Nico, lay consistently 
below 20 keystrokes per minute throughout their writing processes and showed the 
smallest fluctuations between the 10 segment-intervals, that is, their writing speed varied 
little throughout the writing sessions. The other students varied in their writing processes 
and their fluency fluctuated between segment-intervals. For example, Samuel wrote 
faster in the beginning and slower later in the process, whereas Theresa and Nina slowly 
increased their writing speed over the duration of their writing process. Only two out of 
the nine students, Nina and Jim, had a considerable decrease in writing fluency in the final 
segment-interval. In other words, the data indicated that for the other seven students no 
final revision process with longer periods of re-reading the text took place.

Another perspective on students’ writing processes is provided by the exploration of 
disfluencies, such as pauses and revisions. Figure 3 shows the boxplot for the overall 

Figure 1b. Number of keystrokes per minute.
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proportion of pausing time in relation to active writing during the entire writing session 
in percent. In this calculation, only pauses longer than 2 s were considered.

Among this group of students pausing took on average about half of the entire writing 
session. The dispersion of the pause data was, however, relatively equal between quartiles 
(see Figure 3) and this showed that students’ time distribution between writing and 
pausing varied greatly. The student with the least pausing time paused for 25% of their 
writing sessions, whereas the student the most pausing time paused for 79% of their 
writing sessions.

Figures 4 and 5 display the number of pauses per 100 words and median pause 
times in seconds. As for earlier measures, the dispersion of the data was great, 
particularly for the number of pauses. The two most fluent students had values of 
21 and 22 pauses per 100 words, the least fluent student had 322 pauses per 100 

Figure 1c. Burst length in characters.
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words indicating that this student paused about three times for at least 2 s per 
word. The number of pauses between words showed a similar picture, yet not as 
pronounced. Here, the spread of the data was more evenly distributed towards 
lower and higher values, with a median of about 57 pauses, that is on average 
students had 57 pauses longer than 2 s per 100 words. When it comes to the 
pause length, the differences between the students were less pronounced. The 
median values of both measures were similar (3.89 s when all pauses are consid
ered, 3.62 when only between-word pauses are considered). However, it is remark
able that pause lengths between words lay between 3 and 6.1 s. These pauses can 
indicate high cognitive effort for among other things retrieving words or continu
ing a sentence.

For revisions, the analysis revealed a small number of changes in the text across all 
participants. In Figure 6, the ratio of total number of words written (process) to the total 
number of words in the final document (product) showed that on average 86% of words 
produced remained in the final document. Even here, a variation can be observed, albeit 
to a lesser degree than described for fluency and pauses.

In addition to this process-product-ratio, which showed that most-written text 
remained the way it was initially written, looking at what was done during these revisions 
can reveal more about students’ writing behaviour. We looked at deletions and insertions 
per 100 words. A deletion can be a change of spelling, word and text level, either at the 
point of inscription or in previously written text. An insertion indicates how often 
a student added text into their already written text. These insertions might be spelling 
corrections, adding/replacing words or larger chunks of text.

Most revisions in the student texts were deletions, and only a small proportion were 
related to insertions in already-written text. Assuming that many insertions happen after 
the first full version of the text is written, this result was unsurprising when looking at the 
temporal distribution of writing fluency shown in Figure 2. The graph showed that the 

Figure 2. Temporal distribution of students’ fluency. Note. The x-axis represents the writing process 
divided into 10 equal time segment-intervals, the y-axis represents typing speed in keystrokes 
per minute.
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majority of students ended their writing session with a relatively high writing fluency, 
which indicates the absence of a final reading and revision phase. The number of 
deletions, however, varied greatly among students and ranged from 8 to 85 per 100 
words, with a median of 30. The number of insertions was small for all students, ranging 
between 1 and 16 insertions.

When analyzing the insertions manually for the 27 writing processes it was found that 
most of these insertions were either instances when students added a space between 
letters or letters in words in the text. Seven insertions were carried out on phrase or 
sentence level that led to changes of text content, for example the additions of 
a subordinate clause, or a new paragraph.

Figure 3. Overall pausing time in percent.
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Discussion

We hypothesized that students with IDD would demonstrate lower writing fluency 
compared to their typically developing peers, have substantial variation in writing fluency, 
and would revise little and any revisions would mainly reflect local editing in relation to 
typos and spelling errors. For these aspects, we hypothesized correctly. Earlier research 
has described writing fluency measures for typical and other special needs populations; 
these serve as useful reference points for our findings.

In our study, the median interkey transition time was 0.47 s. This is slower than the 0.22 
s for typically developing Swedish 17-year-olds (Wengelin & Strömqvist, 2005), and 15- 
year-olds with reading and writing difficulties (0.35 s; Wengelin et al., 2014).

With respect to the overall percentage of time spent pausing (49.8%), our findings are 
similar to previous research on other populations—Swedish 15-year-olds (46.8%; 

Figure 4. Number of pauses per 100 words. Note. BW = between word.

Figure 5. Median pause time in seconds. Note. BW = between word.
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Lindgren et al., 2008) and Swedish 15-year-olds with reading and writing difficulties 
(49.16%; Wengelin et al., 2014). The similarity of the overall percentage of time spent 
pausing across these groups conceals the underlying reasons for pausing between these 
populations. In typical populations, such as Lindgren et al. (2008), technical aspects in 
writing, such as transcription and spelling are often automatized, which frees up working 
memory capacity (McCutchen, 1996; Olive et al., 2009). Pauses therefore usually serve 
a strategic function—allowing time to refine content, structure ideas, and enhance 
coherence. In contrast, for writers with learning difficulties, pauses frequently reflect 
challenges across multiple domains, such as decoding, spelling, transcription, motor 
coordination, or content generation. Indeed, Wengelin et al. (2014) suggested that the 
pauses in their study were a result of difficulties with decoding and spelling. In our study 
involving students with IDD, who often have limitations in working memory capacity 
(Lifshitz et al., 2016), a broader range of challenges––including motor skills, word retrieval, 

Figure 6. Ratio of written words and total number of words in the final document.
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topic knowledge, and overall text organization—compete for working memory and 
contribute to the observed overall percentage of time spent pausing.

When viewed in the context of average writing fluency across different populations, 
our writing process findings reinforce the idea that text production is a cognitively 
demanding task for students with IDD. If writing fluency is conceptualized as 
a continuum—where higher fluency correlates with greater writing experience, fewer 
cognitive constraints, and higher-quality texts (Alves & Limpo, 2015; Chenoweth & Hayes,  
2001; Troia et al., 2020)—our results suggest that students with IDD face greater chal
lenges than those documented in the previous research on special needs populations (see 
Table 1). These greater challenges as evidenced in Figures 1–7 highlight the large 
individual variation in the writing process.

The temporal distribution of fluency in Figure 2 demonstrates that for some students 
the range of challenges in writing is so great that it restrains them from gaining any 
fluency dynamics at any point in their writing session. The continuously low level of 
writing speed indicates that typing and presumably spelling take up writers’ working 
memory capacity to such an extent that dynamic writing, with alternating periods of 
longer pausing and productive peeks, is hard to achieve for these writers. For others, who 
show a general higher fluency, that is relatively automatized transcription; however, the 
processes were found to be more varied.

The third of our hypotheses was that students with IDD would revise little and if so, 
these revisions would mainly reflect local editing in relation to typos and spelling errors. 
Figure 6 shows that 86% of all words written remained in the final text which supports this 
hypothesis. In addition, we showed that students with IDD deleted more than they 
inserted in already written text, and that only in few instances these insertions were 
content-related—the majority made no such revisions. Based on multiple pen-and-paper 
drafts, earlier research has reported that revisions related to topic, audience or organiza
tion of the text are scarce among students with learning difficulties (Graham et al., 2013). 
Our analysis of writing processes of students with IDD shows a similar, linear writing 
behaviour, in which ideas are added one by one (Bereiter & Scardamalia, 1987), without 

Figure 7. Number of characters for deletions and insertions.
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further additions or changes. For most writers with IDD in this study, revisions rarely 
extended beyond the text surface-level, suggesting that content-related changes were 
generally beyond the cognitive resources available to them in these specific writing 
contexts.

The findings from our process analysis of writing by IDD students has several pedago
gical implications. Consistent with the recommendations of Joseph and Konrad (2009), 
who advocate for adaptations to mainstream writing instruction for students with IDD, 
our results underscore the necessity of individualized and differentiated instructional 
approaches. The diversity within the IDD population and the degree of difficulty calls 
for the modification of writing pedagogies typically used with general education students 
—such as explicit strategy instruction—to better address the unique needs of these 
learners.

As writing is a complex cognitive task (Hayes & Berninger, 2014), it is beneficial to 
disentangle some of the components when learning to write. Our findings suggest 
that this is particularly important for students with IDD. In line with Asaro-Saddler 
(2018), we suggest concrete and manageable tasks that aim to teach students plan
ning and revision techniques and strategies as well as supporting fluent text genera
tion. During the planning phase, how engaging an IDD student finds the prompt is 
particularly relevant for the stimulation of ideas to write about (Polloway et al., 2012). 
Scaffolding and modelling by the teacher in combination with the use of visual aids, 
graphic organizers, genre-specific text templates and provision of vocabulary can help 
students overcome limitations in language, content knowledge and working memory 
when planning.

As modern writing instruction aims for meaningful text production instead of ‘target
ing drill and practice of short phrases’ (Sturm, 2012, p. 337), a first step regarding text 
generation might be to determine if and to what level typing (or handwriting) is a burden 
for individual writers with IDD. Appropriate compensational devices can thereafter be 
provided to help students concentrate on other aspects of text production than transcrip
tion. Writing on computers allows students to easily add, delete and rearrange their 
writing, and different software programmes (such as spell-checker, word prediction, 
speech-to-text) help the student to focus on content generation, instead of on forming 
letters, spelling and the search for words (Asaro-Saddler, 2018). Such an individualization 
through assistive technology should be a regular part of designing writing interventions 
or instruction programmes targeting students with IDD (see e.g. Pennington, 2016). This 
has the potential to compensate for the instructional challenges related to students’ large 
variation in abilities and competences that teachers meet in the special school classroom 
and assist teachers to maximize every student’s learning potential. Parallel to compensat
ing for students’ difficulties with transcription and activation of vocabulary when gen
erating content is the goal, it is as important to continuously work with formal aspects of 
written language. Polloway et al. (2012) recommend that ideas are honoured before 
structure and form. In practice, this means initially writing for content and then revision 
for formal and stylistic aspects, such as capitalization and spelling, combining sentences 
and working on transitions.

As our results demonstrate, students with IDD tend not to revise their texts. We suggest 
that for this group, writing instruction should more intensely focus on post-writing 
activities, such as re-reading, editing and revising. Indeed, as revisions are cognitively 
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demanding, and particularly so when a text is still being composed, changes might be 
experienced as effortful. A focus on a selection of post-writing strategies, in combination 
with teacher guidance and support material, such as revision checklists, may enable 
students with IDD to focus, and assist them in improving their texts and writing skills 
more generally. Keeping in mind that the complexities of text revisions may easily lead to 
cognitive overload in many students with IDD, it is crucial to focus on only a few aspects of 
revision at a time. Following Polloway et al. (2012) we recommend separating content 
from form revisions, establish and repeat revision routines, work with mnemonics and 
preferably provide immediate and individualized feedback.

Conclusion

This explorative study of the writing processes of students with IDD supports the obser
vation that there is large variation in writing performance in this population. The variation 
we report will often be found in every special needs classroom. Hence, dealing with large 
heterogeneity of competences necessarily is a regular part of special needs teaching.

In this study, all participating students had mild intellectual disabilities, yet the varia
tion in their writing performance was considerable. This highlights the importance of 
individualized instruction. Further, students with moderate or severe disabilities also have 
a fundamental right to writing instruction that is tailored to their abilities and individual 
needs. Future research could usefully investigate the writing processes of students with 
IDD and identify instructional designs that are adaptable and easily individualized. Such 
approaches should aim to meaningfully support students’ opportunities for written 
expression across the ability spectrum. The type of individualized instruction we propose 
has the potential to enhance students’ communicative competence and contribute to 
their broader social inclusion. This is particularly important in WEIRD countries where 
writing is a life-skill that is necessary for citizens to participate fully in their communities.
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