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Introduction

Autism spectrum disorder (ASD) is a neurodevelopmental 
disorder characterized by social communication impair-
ments and restricted or repetitive behavioral patterns 
(American Psychiatric Association, 2013). Current preva-
lence estimates indicate one in 68 children is affected by 
ASD (Centers for Disease Control and Prevention, 2014). 
In all, 44% of affected children have average intellectual 
abilities, 24% have intelligence quotients (IQs) in the bor-
derline range, and 32% are comorbid for intellectual disa-
bilities (Christensen et al., 2016). Those children without 
intellectual disabilities are often referred to as affected  
by high-functioning autism spectrum disorder (HFASD). 
Their profile of intellectual development, along with evi-
dence of the benefits of inclusion, have led to increasing 
numbers of children with HFASD participating in regular 

education classes and curriculums in elementary and espe-
cially secondary school (Ferraioli and Harris, 2011; Wei 
et al., 2014).

With the entry of more children into regular education, 
research on ASD has begun to pivot to understand learning 
and academic development needs of children with HFASD 
(e.g. Machalicek et al., 2008; Mundy et al., 2009; Randi 
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et al., 2010). Several studies, for example, have indicated 
that school-age children with HFASD are at significant 
risk for reading comprehension problems (Jones et al., 
2009; Mayes and Calhoun, 2008; Nation et al., 2006; 
Ricketts et al., 2013). These problems may reflect a learn-
ing disability associated with the social, cognitive, and 
communication disturbances that are specific to ASD 
(Randi et al., 2010; Whitby et al., 2009).

While reading is a receptive form of academic  
and social communication development, writing is an 
expressive form of academic and social communication 
development that involves processes distinct from  
reading (Berninger and Richards, 2002; Read, 1981; 
Shanahan, 2015). While reading research is more 
prominent than writing research (Mo et al., 2014), some 
evidence also suggests that the development of age-
appropriate expressive written communications skills  
is challenging for many students with HFASD (e.g. 
Griswold et al., 2002). Hence, interest is growing con-
cerning developing writing interventions for these chil-
dren (Asaro-Saddler, 2015; Pennington and Delano, 
2012). However, too little is currently known about the 
writing problems of children with ASD to fully inform 
the development of effective writing interventions for 
school-age children with HFASD (Asaro-Saddler, 2015). 
For example, it is not clear whether the writing difficul-
ties of HFASD children are specific to ASD or the conse-
quence of difficulties held in common with other clinical 
conditions, such as attention-deficit/hyperactivity disor-
der (ADHD).

Children with HFASD are often comorbid for symp-
toms of ADHD (Gargaro et al., 2011), just as children 
with ADHD can be comorbid for symptoms of ASD 
(Reiersen et al., 2007; Reiersen and Todd, 2011). Children 
with ADHD also exhibit difficulty with age-appropriate 
writing (e.g. Graham et al., 2016). Furthermore, studies 
have shown that the presence of elevated ADHD symp-
toms in school-age children with HFASD moderates cog-
nitive and social abilities that can directly impact their 
academic performance (Ashburner et al., 2010; Gadow 
et al., 2008; Mayes and Calhoun, 2007; Sinzig et al., 
2009; Yerys et al., 2009) as well as social cognition and 
social interactive experience in school (Sinzig et al., 
2008a). Thus, impaired attention regulation may disrupt 
the capacity for more complex writing-task-related cog-
nition and give common cause to the writing problems of 
children with HFASD or ADHD (Mayes and Calhoun, 
2007). Examining this hypothesis may inform the under-
standing of writing communication difficulties in chil-
dren with HFASD. To test this hypothesis, this study 
examined the writing achievement of 8–16 year olds with 
HFASD with and without elevated ADHD symptoms, 
children with elevated ADHD symptoms and no ASD 
diagnosis, and children with typical development (TD).

ASD and writing development, performance, 
and interventions

Writing has been observed to be particularly challenging 
for some children with HFASD. Previous research has 
shown that children with HFASD produce shorter, less 
complex texts compared to TD peers (Chavkin, 2008; 
Church et al., 2000; Griswold et al., 2002; Mayes and 
Calhoun, 2003a, 2003b, 2006, 2008; Myles et al., 2003). 
However, other research has shown that children with 
HFASD demonstrate a wide range of writing abilities 
(Foley-Nicpon et al., 2012). In a comparison study with 
children with language impairment, Dockrell et al. (2014) 
found that handwriting, oral language, and ASD symptom-
atology were predictors of written product quality in young 
writers with ASD. Brown et al. (2014) showed that chil-
dren with HFASD not at risk for linguistic impairments 
scored lower on measures of productivity, grammatical 
complexity, lexical diversity, cohesiveness, writing con-
ventions, and overall quality compared to TD peers. 
Previous research has suggested that children with HFASD 
are at risk and generally display writing difficulties, 
although research has not addressed the factors underlying 
these writing difficulties. Recent intervention research has 
shown a number of writing interventions may be helpful in 
addressing writing difficulties in children with HFASD 
(Asaro-Saddler, 2015; Pennington and Delano, 2012). One 
of these that has received empirical support is self-regu-
lated strategy development (SRSD), an empirically vali-
dated model for teaching writing strategies through helping 
struggling writers learn higher-level cognitive processes 
and writing strategies (Graham and Harris, 1989; Harris 
and Graham, 1985; Santangelo et al., 2008). A small yet 
growing number of studies have demonstrated the use of 
SRSD with school-age children with ASD for story writ-
ing (Asaro-Saddler, 2014; Asaro-Saddler and Saddler, 
2009, 2010; Mason et al., 2010), persuasive essay writing 
(Asaro-Saddler and Bak, 2012, 2013; Delano, 2007b), and 
vocabulary development (Delano, 2007a). However, more 
research is needed to more fully understand ASD-specific 
difficulties not addressed by non-ASD-specific writing 
practices, such as SRSD (Asaro-Saddler, 2015).

ADHD and writing development, performance, 
and interventions

ADHD is a neurodevelopmental disorder that entails 
impairments in self-regulation as well as executive func-
tioning (American Psychiatric Association, 2013). Current 
prevalence rates estimate approximately 5%–7% of chil-
dren have ADHD (American Psychiatric Association, 
2013). ADHD can manifest as three separate subtypes: 
inattentive, hyperactive-impulsive, or combined type 
(consisting of both inattentive and hyperactive-impulsive 
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symptoms); individuals with ADHD can often change sub-
type presentation over time (Barkley, 2015; Roberts et al., 
2015).

School-age children with ADHD have also been shown 
to have numerous academic challenges (DuPaul and 
Langberg, 2015), with writing again highlighted as an area 
of concern (Re et al., 2007). Children with ADHD have 
shown difficulty with text production and often write less 
proficient texts, make more errors, and write shorter texts 
compared to TD peers (Re et al., 2007). Similar to children 
with HFASD, SRSD has been a useful writing intervention 
for children with ADHD (De La Paz, 2001; Reid et al., 
2014). A recent meta-analysis of writing difficulties of 
children with ADHD highlighted (1) children with ADHD 
are at risk for writing difficulties but not all children strug-
gle with writing and (2) prior research on the writing abili-
ties of children with ADHD has not often compared the 
writing performance of these children to other clinical 
samples, including those with ASD (Graham et al., 2016).

Theory-based writing research

Previous research on school-age children with HFASD or 
ADHD has rarely examined the issue and implications of 
symptom comorbidity for understanding the common and 
unique features of writing difficulties for these two groups. 
Moreover, research on writing in clinical groups has rarely 
been guided by theoretical models of writing. Dockrell 
et al. (2014) suggested that this lack of attention to theory 
has led to speculative conclusions regarding writing ability 
in children with ASD. Writing is a core component of  
the school curriculum that draws on complex social and 
cognitive processes and requires an array of skills and 
knowledge (MacArthur et al., 2015). Recent research has 
emphasized the need for using sociocognitive writing 
model frameworks for understanding writing development 
in clinical populations, although this research has focused 
solely on developmental coordination disorder, language 
learning disabilities, and dyslexia (Connelly and Dockrell, 
2015). Additional research is needed here, especially for 
children with developmental disabilities including HFASD 
or ADHD.

Models for understanding the cognitive and social pro-
cesses in writing have existed and have continued to evolve 
over the last few decades (Berninger and Swanson, 1994; 
Flower and Hayes, 1981; Hayes, 1996, 2012; Hayes and 
Berninger, 2014; Hayes and Flower, 1980, 1986). A long-
standing critique of these models is that they were first 
developed for skilled writers (Bereiter and Scardamalia, 
1987); however, revised models have been explicitly 
adapted for developing writers (Hayes and Olinghouse, 
2015). In the latest revision of these models, Hayes (2012) 
argued for an updated writing model that focuses on three 
cognitive levels (which refer to a hierarchy of cognitive and 

social processes involved in writing). The control level 
contains task initiation, planning and goal setting, and 
background knowledge processes in order to contextualize 
different writing tasks. The process level delineates four 
internal processes that specify how writers produce written 
text: the proposer, the translator, the transcriber, and the 
evaluator. The process level also includes four task envi-
ronment factors that highlight social and physical writing 
processes: collaborators or critics, task materials, transcrip-
tion technology, and text written thus far. The resource 
level incorporates general cognitive processes that influ-
ence writing, including attention, long-term memory, work-
ing memory, and reading. Of those components listed at the 
resource level (Hayes, 2012), attention has received the 
least rigorous empirical investigation (Olive, 2012), and its 
role in writing development in children with disabilities is 
poorly understood (Connelly and Dockrell, 2015).

The role of attention on writing in children with 
HFASD and ADHD

Attention during writing, specifically supervisory atten-
tion, helps regulate higher-level executive functions dur-
ing the writing process (Berninger et al., 2012; Levine 
et al., 1993) and children with writing difficulties have 
been shown to display difficulty with supervisory atten-
tion tasks (Altemeier et al., 2006; Hooper et al., 2002). 
However, research on the role of attention in the study of 
children with HFASD has rarely been presented. For 
example, Mayes and Calhoun (2007) observed evidence 
of significant writing difficulties in samples of children 
with HFASD or ADHD compared to TD controls but saw 
few differences between the clinical samples. It was not 
clear, though, if the commonality between the clinical 
groups was due to the presence of a subset of children 
with HFASD who were comorbid for ADHD symptoms 
or true for all children with HFASD. So the possible role 
of attention in the writing problems of children with 
HFASD was not clear in this study, or any other study to 
our knowledge.

This study

This study investigated the impact of attention on written 
expression performance in two groups of children with 
HFASD, an individual group of students with ADHD 
symptoms, and a control sample of children with TD. One 
group of children with HFASD was characterized by par-
ent reports of clinical levels of ADHD symptoms, and one 
group of children with HFASD did not have parent reports 
indicative of clinical levels of ADHD. Thus, the study was 
designed to compare the writing of four diagnostic groups 
of school-age children who were positive for ADHD 
symptoms but not HFASD, positive for HFASD but not 
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ADHD, positive for HFASD and ADHD symptoms, and a 
TD comparison sample.

Methods

Participants

This research was conducted in compliance with the 
Institutional Review Board, and written consent and assent 
was obtained from parents and participants before data 
were collected. Children and families were recruited 
through a university research subject tracking system, 
through local school districts, and by word of mouth. 
Exclusionary criteria for this study included children with 
an identified syndrome other than ASD or ADHD (e.g. 
Fragile X), significant sensory or motor impairments, a 
neurological disorder (e.g. epilepsy or cerebral palsy), par-
ent report of a history of or current psychotic symptoms 
(e.g. hallucinations or delusions), or extended absences 
from school due to medical or other problems according to 
parent report. The criterion for high-functioning status was 
a full-scale intelligence quotient (FIQ) estimate greater 
than 70 ascertained with the Wechsler Abbreviated Scales 
of Intelligence–Second Edition (WASI-II; Wechsler, 2011).

A total of 155 children (8- to 16-year-old children) 
enrolled in a longitudinal project on academic develop-
ment participated in this study (sample demographics can 
be found in Table 1). The sample included 77 children 
affected by HFASD, 39 children with symptoms of ADHD, 
and 39 children with TD. The HFASD sample was split 
into subgroups based on ADHD symptoms assessed with 
the Conners-3 Parent Report scale (Conners, 2008). 
Children with an average Conners-3 parent report of total 
ADHD symptom T-scores greater than 69 were assigned to 
the HFASD with higher ADHD symptoms subgroup 
(HFASD-H, n = 52) and those with ADHD T-scores less 
than 70 were assigned to the HFASD with lower ADHD 
symptoms subgroup (HFASD-L, n = 25; see Table 2). One-
way analyses of variance (ANOVAs) revealed no group 
differences in age or grade across the four diagnostic 
groups. The TD group was significantly different from the 
clinical samples on the IQ measures (Table 2); therefore, 
FIQ was used as a covariate in all applicable analyses.

Measures

Writing achievement. Writing achievement was measured 
with the Wechsler Individual Achievement Test-III 
(WIAT-III; Wechsler, 2009). Participants were given 
10 min to handwrite an expository essay. Responses were 
scored for three subscales: overall, word count, and theme 
development and text organization. All subscales were 
standardized (M = 100, standard deviation (SD) = 15) using 
age-based standards, and the overall subscale score was 
created by summing and standardizing the standardized 
word count and theme development and text organization 

scores. Age-based scores were deemed more appropriate 
due to children with disabilities sometimes being consid-
ered too old for their grade (Breaux, 2009: 48).

In line with the sociocognitive processes model dis-
cussed earlier, this study focused on examining attention 
differences at the resource level during this writing task; 
therefore, components related to the control and process 
levels were controlled. For the control level, all participants 
were administered the same task with the same prompt, 
ensuring that the task initiator did not differ between par-
ticipants. For the process level, the task environment was 
controlled by requiring all participants to handwrite. 
Experimenter feedback during writing was limited to 
reduce collaborators or critic input. While not all compo-
nents of the framework could be controlled, the design of 
this study is one of the first to explicitly control for factors 
guided by the sociocognitive processes writing model.

Five undergraduate research assistants were trained to 
score the WIAT-III writing samples following formal WIAT-
III manual procedures. Intraclass correlation coefficients 
(ICCs) were computed to assess reliability across coders 
using Cronbach’s alphas to measure the proportion of vari-
ance between coders to assess for how well coders scored 
samples in similar manners across both word count and the-
matic elements (McGraw and Wong, 1996; Shrout and 
Fleiss, 1979). Cronbach’s alphas between coder pairings 
ranged from 0.87 to 1.00 for word count and theme develop-
ment and text organization scores, showing evidence for 
acceptable inter-rater reliability levels (Kline, 1999).

Intellectual assessment. IQ was assessed with the WASI-II 
(Wechsler, 2011). IQ was assessed for age-standardized 
scaled scores (M = 100, SD = 15) of performance intelli-
gence quotient (PIQ) and verbal intelligence quotient 
(VIQ), which were summed to calculate FIQ.

Diagnostic and symptom measures. All children with 
HFASD or ADHD had corresponding community diagno-
ses. HFASD symptomatology was confirmed using the 
Autism Diagnostic Observation Schedule–Second Edition 
(ADOS-2; Lord et al., 2012) administered by trained 
researchers and by parent report on the Social Communi-
cation Questionnaire (SCQ; Berument et al., 1999), the 
Autism Symptom Screening Questionnaire (ASSQ; Ehlers 
et al., 1999), and the Social Responsiveness Scales (SRS; 
Constantino et al., 2003). ADHD symptomatology was 
confirmed with parent report on the Conners-3 (Conners, 
2008). All children received the SCQ, ASSQ, SRS, and 
Conners-3; all children with community diagnoses of ASD 
or ADHD received the ADOS-2.

Data analysis

All analyses were done using SPSS version 23 (IBM Corp., 
2014). To investigate the research question, an analysis of 
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Table 1. Subgroup demographics.

TD% ADHD% HFASD-L% HFASD-H%

n 39 39 25 52

Gender
 Male 67 82 84 81
 Female 33 18 16 19
Ethnicity
 African American 0 3 4 0
 Asian 3 0 0 6
 Caucasian 69 74 64 65
 Caucasian plus other ethnicity 10 14 12 8
 Hispanic/Latino/a 3 3 8 10
 Native American 0 0 0 0
 Native Hawaiian/Pacific Islander 3 3 0 0
 Other 8 5 8 10
 Decline to state 5 0 4 2
School type
 Private 21 8 12 14
 Public 62 87 84 85
 Homeschool 18 5 4 2
School placement
 General education 85 69 68 37
 Mainstream with aide 0 13 8 25
 Resource 0 10 12 10
 Special day 0 3 0 17
 Other 5 0 12 10
 Decline to state 10 5 0 2
Percent time per day in general education
 81%–100% 90 80 76 56
 61%–80% 3 10 4 10
 41%–60% 3 5 4 8
 1%–40% 3 5 8 12
 0% 0 5 4 14
 Decline to state 3 0 0 2
Has IEP/504 plan
 Yes 5 56 84 96
Current types of servicesa

 No services 97 54 20 6
 1 3 26 24 17
 2–3 0 10 48 42
 4+ 0 5 4 29
 Decline to state 0 5 4 6
Mother’s education
 Some/completed high school 3 8 4 2
 Some/completed college 57 64 22 66
 Some/completed graduate school 34 23 40 33
 Decline to state 8 3 4 0
Father’s education
 Some/completed high school 3 13 12 8
 Some/completed college 51 69 56 66
 Some/completed graduate school 36 15 32 25
 Decline to state 10 3 0 0

TD: typical development; ADHD: attention-deficit/hyperactivity disorder; HFASD: high-functioning children with autism spectrum disorder;  
HFASD-L: HFASD with lower ADHD symptoms; HFASD-H: HFASD with higher ADHD symptoms.
Percentages may not sum to 100% due to rounding.
aServices include speech therapy, occupational therapy, applied behavioral analysis, resource, social skills, and personal aide.

 at UNIV CALIFORNIA DAVIS on December 9, 2016aut.sagepub.comDownloaded from 

http://aut.sagepub.com/


6 Autism  

T
ab

le
 2

. 
Su

bg
ro

up
 c

om
pa

ri
so

ns
 fo

r 
de

m
og

ra
ph

ic
s,

 IQ
, a

nd
 d

ia
gn

os
tic

 c
on

fir
m

at
io

n 
m

ea
su

re
s.

T
D

A
D

H
D

H
FA

SD
H

FA
SD

-L
H

FA
SD

-H
3D

X
 A

N
O

V
A

4D
X

 A
N

O
V

A

n
39

39
77

25
52

M
ea

su
re

s
M

SD
M

SD
M

SD
M

SD
M

SD
F

p
F

p

D
em

og
ra

ph
ic

s
 

A
ge

11
.5

9
2.

24
11

.7
7

2.
32

11
.3

2
2.

12
11

.3
6

2.
29

11
.3

1
2.

24
0.

57
4

0.
57

0.
38

4
0.

77
 

G
ra

de
5.

36
2.

16
5.

64
2.

28
5.

34
2.

14
5.

40
2.

36
5.

31
2.

05
0.

27
0

0.
76

0.
18

9
0.

90
IQ  

FI
Q

11
4.

51
14

.2
4

10
0.

33
15

.6
4

98
.7

0
15

.2
3

10
0.

24
16

.3
5

97
.9

6
14

.7
7

15
.0

73
<

0.
00

1
10

.1
36

<
0.

00
1

 
PI

Q
11

6.
44

15
.8

3
10

1.
38

16
.9

0
10

2.
77

17
.1

2
10

4.
84

18
.6

9
10

1.
77

16
.4

0
10

.4
80

<
0.

00
1

7.
15

5
<

0.
00

1
 

V
IQ

10
9.

85
14

.9
7

99
.4

6
14

.3
6

95
.3

2
15

.4
3

96
.0

0
15

.1
8

95
.0

0
15

.6
8

12
.0

83
<

0.
00

1
8.

03
1

<
0.

00
1

A
SD

 d
ia

gn
os

tic
s

 
A

D
O

S-
2

a
a

2.
37

1.
94

6.
56

1.
76

6.
13

1.
36

6.
76

1.
89

11
.2

60
a

<
0.

00
1a

65
.0

22
<

0.
00

1
 

SC
Q

2.
31

1.
85

6.
87

6.
34

21
.0

8
7.

39
19

.7
2

8.
22

21
.7

5
6.

94
14

2.
17

0
<

0.
00

1
95

.8
99

<
0.

00
1

 
A

SS
Q

2.
03

3.
20

8.
95

7.
00

18
.6

2
5.

53
15

.3
2

6.
24

20
.2

1
4.

39
12

6.
65

7
<

0.
00

1
96

.8
88

<
0.

00
1

 
SR

S
44

.8
2

8.
36

60
.8

9
15

.3
2

81
.8

4
10

.8
6

75
.6

7
13

.0
1

84
.6

9
8.

42
13

8.
71

5
<

0.
00

1
10

1.
90

4
<

0.
00

1
A

D
H

D
 d

ia
gn

os
tic

s
 

C
on

ne
rs

-3
 In

at
te

n.
48

.6
2

10
.5

5
76

.8
5

11
.1

1
75

.5
3

11
.1

4
65

.0
0

9.
36

80
.6

0
7.

95
90

.6
89

<
0.

00
1

91
.9

01
<

0.
00

1
 

C
on

ne
rs

-3
 H

yp
er

/Im
p.

48
.2

8
8.

71
72

.9
5

16
.6

1
72

.2
2

15
.1

8
55

.0
0

8.
17

80
.5

0
9.

84
42

.0
54

<
0.

00
1

70
.9

96
<

0.
00

1
 

C
on

ne
rs

-3
 A

ve
ra

ge
48

.7
2

8.
80

75
.1

5
11

.6
7

74
.2

6
11

.6
8

60
.4

0
6.

29
80

.9
2

6.
73

80
.1

79
<

0.
00

1
11

7.
70

8
<

0.
00

1

3/
4D

X
: d

ia
gn

os
tic

 g
ro

up
; I

Q
: i

nt
el

lig
en

ce
 q

uo
tie

nt
; T

D
: t

yp
ic

al
 d

ev
el

op
m

en
t; 

A
D

H
D

: a
tt

en
tio

n-
de

fic
it/

hy
pe

ra
ct

iv
ity

 d
is

or
de

r;
 H

FA
SD

: h
ig

h-
fu

nc
tio

ni
ng

 c
hi

ld
re

n 
w

ith
 a

ut
is

m
 s

pe
ct

ru
m

 d
is

or
de

r;
 H

FA
SD

-H
: 

H
FA

SD
 w

ith
 h

ig
he

r 
A

D
H

D
 s

ym
pt

om
s;

 H
FA

SD
-L

: H
FA

SD
 w

ith
 lo

w
er

 A
D

H
D

 s
ym

pt
om

s;
 S

D
: s

ta
nd

ar
d 

de
vi

at
io

n;
 A

SD
: a

ut
is

m
 s

pe
ct

ru
m

 d
is

or
de

r;
 V

IQ
: v

er
ba

l i
nt

el
lig

en
ce

 q
uo

tie
nt

; P
IQ

: p
er

fo
rm

an
ce

 in
te

l-
lig

en
ce

 q
uo

tie
nt

; F
IQ

: f
ul

l-s
ca

le
 in

te
lli

ge
nc

e 
qu

ot
ie

nt
; A

D
O

S-
2:

 A
ut

is
m

 D
ia

gn
os

tic
 O

bs
er

va
tio

n 
Sc

he
du

le
–S

ec
on

d 
Ed

iti
on

; S
C

Q
: S

oc
ia

l C
om

m
un

ic
at

io
n 

Q
ue

st
io

nn
ai

re
; A

SS
Q

: A
ut

is
m

 S
pe

ct
ru

m
 S

cr
ee

ni
ng

 
Q

ue
st

io
nn

ai
re

; S
R

S:
 S

oc
ia

l R
es

po
ns

iv
en

es
s 

Sc
al

e;
 C

on
ne

rs
-3

 In
at

te
n.

: C
on

ne
rs

-3
 In

at
te

nt
io

n 
Sy

m
pt

om
s 

Pa
re

nt
 R

ep
or

t 
Sc

al
e;

 C
on

ne
rs

-3
 H

yp
er

/Im
p.

: C
on

ne
rs

-3
 H

yp
er

ac
tiv

e/
Im

pu
ls

iv
e 

Sy
m

pt
om

s 
Pa

re
nt

 
R

ep
or

t 
Sc

al
e.

H
FA

SD
 c

on
st

itu
te

s 
bo

th
 H

FA
SD

-L
 a

nd
 H

FA
SD

-H
 d

ia
gn

os
tic

 g
ro

up
s.

a A
D

O
S-

2 
w

as
 n

ot
 a

dm
in

is
te

re
d 

to
 c

hi
ld

re
n 

w
ith

 T
D

; a
n 

in
de

pe
nd

en
t 

sa
m

pl
es

 t-
te

st
 b

et
w

ee
n 

H
FA

SD
 a

nd
 A

D
H

D
 w

as
 c

on
du

ct
ed

 w
ith

 t 
an

d 
p 

va
lu

es
 r

ep
or

te
d.

 at UNIV CALIFORNIA DAVIS on December 9, 2016aut.sagepub.comDownloaded from 

http://aut.sagepub.com/


Zajic et al. 7

covariance (ANCOVA) was conducted to assess the main 
effects of diagnostic group on each dependent variable 
(overall writing subscale, word count subscale, and theme 
development and text organization subscale) after control-
ling for the effects of the IQ covariate (FIQ). FIQ was 
chosen due to the significant difference between clinical 
(HFASD-L, HFASD-H, and ADHD) and TD groups 
(Table 2). Overall writing ability was examined first, fol-
lowed by analyses of the two more specific measures—the 
word count subscale and the theme development text 
organization subscale. Effect sizes were reported as partial 
eta squared ( )η p

2 . Planned Tukey post hoc analyses were 
run to examine pairwise diagnostic group differences.

Results

WIAT-III overall writing subscale, word count subscale, 
and theme development and text organization subscale 
performance scores across diagnostic groups can be found 
in Table 3. The following sections compare subgroup per-
formances across the WIAT-III written expression 
subscales.

WIAT-III overall writing subscale scores

A one-way (diagnostic group) ANCOVA conducted for 
WIAT-III overall writing scores yielded a main effect for 
diagnostic group, F(3, 150) = 5.942, p = 0.001, η p

2 0 11= .  
(Figure 1). The overall writing scores of children with 
HFASD-H (M = 81.29, SE = 2.18) were significantly lower 
than were those for children with TD (M = 96.07, standard 
error (SE) = 2.65; p < 0.001); however, the scores for chil-
dren with HFASD-L (M = 88.33, SE = 3.09) were only 

marginally lower than children with TD (p = 0.063). 
Children with ADHD (M = 85.74, SE = 2.48) also performed 
significantly lower than the children with TD (p < 0.007). 
The clinical groups did not significantly differ from one 
another. Additional analyses were conducted to examine 
diagnostic group differences on the word count and theme 
development and text organization subscale scores.

WIAT-III word count subscale scores

A one-way (diagnostic group) ANCOVA of the WIAT-III 
word count scores revealed a significant main effect for 
diagnostic group, F(3, 150) = 5.880, p = 0.001, η p

2 0 10= .  

Table 3. WIAT-III written expression task descriptive statistics for age-based scores before and after accounting for FIQ covariate.

TD ADHD HFASD HFASD-L HFASD-H

n 39 39 77 25 52

Measure M SD M SD M SD M SD M SD

Overall writing score 97.87 13.56 85.31 14.61 82.88 17.15 87.88 18.52 80.48 16.10
Word count score 102.15 13.33 90.26 13.71 87.26 16.56 90.16 18.07 85.87 15.78
Theme development and 
text organization score

93.31 15.61 82.77 15.00 81.83 15.77 87.60 15.35 79.06 15.34

 M SE M SE M SE M SE M SE

Overall writing score 95.98 2.67 85.77 2.50 83.61 1.81 88.33 3.09 81.29 2.18
Word count score 100.79 2.58 90.59 2.42 87.79 1.75 90.49 3.02 86.46 2.13
Theme development and 
text organization score

91.57 2.64 83.19 2.48 82.50 1.79 88.01 3.05 79.79 2.15

WIAT-III: Wechsler Individual Achievement Test-III; FIQ: full-scale intelligence quotient; TD: typical development; ADHD: attention-deficit/hyper-
activity disorder; HFASD: high-functioning children with autism spectrum disorder; HFASD-H: HFASD with higher ADHD symptoms; HFASD-L: 
HFASD with lower ADHD symptoms.
Mean (M) and standard deviations (SD) in top half of table refer to observed, non-adjusted scores. M and standard error (SE) in bottom half refer to 
adjusted marginal means accounting for FIQ = 103.09.

Figure 1. Estimated marginal means with 95% confidence 
intervals for the overall writing scores (age-based standardized 
scores) from the WIAT-III written expression task split by the 
four groups. Estimated marginal means shown above covary for 
FIQ = 103.09. *p<0.05.
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(Figure 2). Children with HFASD-L (M = 90.49, SE = 3.02), 
with HFASD-H (M = 86.46, SE = 2.13), and with ADHD 
(M = 90.57, SE = 2.42) performed significantly lower than 
children with TD (M = 100.84, SE = 2.58; p = 0.01, p < 0.001, 
p = 0.005, respectively). Children in all three clinical groups 
did not significantly differ from one another.

WIAT-III theme development and text 
organization subscale scores

A one-way (diagnostic group) ANCOVA of the WIAT-III 
theme development and text organization scores revealed 
a significant main effect for diagnostic group, F (3, 
150) = 4.384, p = 0.005, η p

2 0 10= .  (Figure 3). Children 
with HFASD-L (M = 88.01, SE = 3.05) performed signifi-
cantly higher than children with HFASD-H (M = 79.79, 
SE = 2.15, p = 0.028). Children with HFASD-H performed 
significantly lower than children with TD (M = 91.67, 
SE = 2.61; p = 0.001). Children with ADHD (M = 83.16, 
SE = 3.05) performed significantly lower than children 
with TD (p = 0.021). Children with HFASD-L did not sig-
nificantly differ from children with ADHD (p = 0.22) or 
TD (p = 0.37). Children with HFASD-H did not signifi-
cantly differ from children with ADHD (p = 0.30).

Discussion

In a recent paper, Dockrell et al. (2014) suggested that 
theory-based research was needed to develop a more pre-
cise understanding of writing ability in school-age chil-
dren with ASD. Guided by the most recent cognitive 
process writing model of Hayes (2012), this study of writ-
ing in a large sample of school-age children with HFASD 
specifically addressed the hypothesis that attention regula-
tion, a primary cognitive writing resource identified in 

Hayes (2012), could help explain the difficulty with writ-
ing that is often displayed by children with ASD. To exam-
ine this hypothesis, the study employed control groups of 
children with elevated ADHD symptoms but without an 
ASD diagnosis and children with TD. The study also 
included the novel design of two subgroups of children 
with ASD with one group characterized by higher levels of 
ADHD symptoms and the other by lower levels of symp-
toms. These elements of the research design allowed the 
study to address issues of the specificity of writing prob-
lems in school-age children with HFASD relative to a 
clinical comparison group and to examine the role of atten-
tion problems on heterogeneity in writing ability.

The results suggested that attention regulation diffi-
culty, as measured by parent report of comorbid ADHD 
symptoms, may have influenced writing performance in 
children with HFASD. Overall writing performance was 
significantly worse in children with HFASD-H than chil-
dren with TD. The children with HFASD-L did not display 
significantly worse overall writing scores when compared 
to children with TD, although they did display a lower pat-
tern of scores that approached a conventional level of dif-
ference from the children with TD. The data presented in 
Figure 1 also indicated that there was a monotonic differ-
ence between the children with TD, the children with 
HFASD-L, and the children with HFASD-H on overall 
writing performance (Ms = 97.87, 87.88, and 80.48, respec-
tively; see Table 3).

Our results clearly indicate that heterogeneity in written 
expression development in children with HFASD is asso-
ciated with the presence of ADHD symptoms. Children 
with HFASD-H were at greater risk for writing difficulties, 
relative to children with TD, than were children with 
HFASD-L. The writing risk associated with the latter 
group, however, was not so clear. Recall that there were 

Figure 3. Estimated marginal means with 95% confidence 
intervals for the theme development and text organization 
subscale scores (age-based standardized scores) from 
the WIAT-III written expression task split by the four 
groups. Estimated marginal means shown above covary for 
FIQ = 103.09. *p<0.05.

Figure 2. Estimated marginal means with 95% confidence 
intervals for the word count scores (age-based standardized 
scores) from the WIAT-III written expression task split by the 
four groups. Estimated marginal means shown above covary for 
FIQ = 103.09. *p<0.05.
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fewer children with HFASD-L (n = 25) than with HFASD-H 
(n = 52). Thus, there was less power in this study to observe 
significant effects associated with this diagnostic sub-
group, making the marginal effects observed for this group 
more difficult to interpret. Larger samples in future 
research are necessary not only to determine if a signifi-
cant level of risk relative to children with TD exists for this 
group but also if significantly less risk occurs for this 
group than is experienced by peers with HFASD-H.

These results also must be considered in terms of what 
they say about the syndrome-specific nature of writing dif-
ficulties in children with HFASD. The children with 
ADHD displayed the same lower levels of performance on 
the overall writing subscale as the children with HFASD-H. 
The most parsimonious interpretation of these data is that 
attention regulation problems play a similar role in hinder-
ing writing development in school-age children with ASD 
and ADHD of comparable IQs. This observation is con-
sistent with the Hayes (2012) cognitive process writing 
model emphasis on attention regulation as a resource that 
is central to age-appropriate writing development (Hayes 
and Olinghouse, 2015). Data from other studies also sug-
gest that school-age children with ASD and ADHD display 
comparable levels of difficulties with writing (Mayes and 
Calhoun, 2006).

However, the same symptoms of attention dysregula-
tion from the Conners-3 ADHD parent report measures 
used in this study may be positive for children with ASD 
and ADHD for very different reasons. Take for example 
the Conners-3 items “Does not seem to listen to what is 
being said to him or her” and “Has trouble concentrating.” 
These may reflect vulnerability to distraction in children 
with ADHD or a failure to attend to what other people 
attend to in children with ASD. These two distinct pro-
cesses may lead to comparable attention problems in  
both groups of children, but for very different reasons. 
Consistent with this notion, recent research has indicated 
that sustained attention may be regulated by different func-
tional cortical systems in children with ASD compared to 
children with ADHD (Christakou et al., 2013). Several 
other studies have also indicated that children with ADHD 
and ASD display both common and distinct patterns of 
executive function disturbance, which could be involved 
in the relation between attention and writing difficulties. 
With regard to distinct patterns, prior research has shown 
that children with ADHD may show more problems with 
working memory and response inhibition than children 
with ASD, but the latter display more evidence of prob-
lems with response selection/monitoring, cognitive flexi-
bility, switching, and planning (Corbett et al., 2009; Happé 
et al., 2006; Sinzig et al., 2008b). It is not clear whether 
these executive functions would be classified within the 
resource level (within working memory or attention) or 
dispersed across levels (such as within goal setting at the 
control level or within the writing processes or task envi-
ronment at the process level) within the Hayes (2012) 

model. Nevertheless, our results indicate disturbance of 
the superordinate resource category of attention in the 
Hayes (2012) model influences writing development in 
children with ASD and ADHD. However, it remains to be 
seen whether the same executive components of attention 
equally relate to the writing difficulties in school-age chil-
dren with ASD or ADHD.

A third element of the results also has implications for 
understanding the context of the effects of attention regu-
lation on writing in ASD. All of the clinical groups dis-
played similar low word production scores compared to 
children with TD. Hence, there did not appear to be atten-
tion-specific effects on factors associated with writing 
volubility. However, the children with HFASD-H and 
ADHD displayed significantly poorer performance com-
pared to the children with TD on the theme development 
and text organization subscale; this was not the case for the 
children with HFASD-L. Therefore, the presence of ele-
vated ADHD symptoms appeared to impact the perfor-
mance on this subscale across the clinical samples.

The writing difficulties observed on the theme develop-
ment and text organization subscale may be comparable to 
the problems with generating or recalling thematic ele-
ments on verbal narrative tasks that have long been recog-
nized as characteristics of HFASD (Capps et al., 2000; 
Losh and Capps, 2003; Losh and Gordon, 2014). These 
studies have not typically involved written narrative tasks. 
Nevertheless, it is useful to note that attention problems 
have not often been considered as contributors to the prob-
lems in thematic narrative expression and comprehension 
in these children. Rather, research has suggested that these 
problems are associated with social cognitive difficulties; 
episodic memory; or understanding gist, ambiguous pro-
nominal referents, and idiosyncratic language (Lind et al., 
2014; Mason et al., 2008; Rumpf et al., 2012; Siller et al., 
2014; Suh et al., 2014). It is not necessarily the case though 
that there is no connection between attention problems  
and these influences on narrative abilities in ASD. For 
example, social cognition appears to be significantly influ-
enced by differences in attention and executive functions 
such as planning and set shifting in children without ASD 
(e.g. Fahie and Symons, 2003) and children with ASD 
(Pellicano, 2007). Fewer related studies have been con-
ducted with children with ADHD, but at least one study 
suggests that there is an association between working 
memory and narrative task performance in children with 
ADHD (Papaeliou et al., 2015).

While this study provided evidence of associations 
between ADHD symptoms and thematic elements of writ-
ten expression in ASD and other clinical groups, more 
research will be needed on the nature of the processes that 
lead to this association across groups. Our interpretation 
here is that previous research on narrative tasks may offer, 
although not specific to writing, useful clues to the nature 
of the causal paths from attention to problems in writing 
development for children with ASD and ADHD. One 
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possibility here is that the causal paths are different with 
the attention problems affecting thematic writing elements 
through associations with social cognition and executive 
functions involved in planning and set shifting in children 
with ASD, but executive functions associated with work-
ing memory in children with ADHD.

Educational and clinical implications

Woodman et al. (2016) recently reported observations 
from 406 adolescents and adults with ASD that indicate 
that the K-12 educational context (above demographic and 
individual differences) is a significant predictor of more 
positive ASD outcomes. Their data, as well as other obser-
vations (see Mundy and Mastergeorge, 2012, for a review), 
have argued for more research to advance the effective 
implementation of evidence-based interventions in school 
for children with ASD; this has been a growing concern  
as well pertaining to effective implementation of writing 
interventions for children with ASD (Asaro-Saddler, 
2015). One area of concern for school-age children with 
HFASD is that many of these children display significant 
delays in developmental academic skills such as reading 
(Jones et al., 2009; Nation et al., 2006; Randi et al., 2010) 
and writing (Asaro-Saddler, 2015; Pennington and Delano, 
2012). One novel perspective is that these academic prob-
lems actually reflect their ongoing phenotypic disturbance 
of social communication development (Randi et al., 2010). 
For example, several studies indicate that reading compre-
hension deficits in children with HFASD are associated 
with individual differences in their ASD presentation,  
and this association has been observed to be mediated  
by individual differences in higher-order inferential lan-
guage skills (Ricketts et al., 2013).

From these observations comes another novel idea: if 
reading and possibly writing problems in school-age chil-
dren with ASD reflect ongoing problems of their social 
cognitive phenotype, then the development of effective 
school-based interventions for these problems may have 
positive impacts on core components of ASD during their 
years in school (Randi et al., 2010). However, to develop 
effective interventions and to test this important possibil-
ity, a deeper understanding of the nature of the academic 
learning problems of children with HFASD is needed. In a 
review of evidence-based practices for writing interven-
tions for children with HFASD, Asaro-Saddler (2015) 
highlighted four general practices that practitioners need 
to be aware of: technology-aided instruction and interven-
tion, self-management, visual supports, and peer-mediated 
instruction or training. She also highlighted that ASD-
specific writing intervention practices have not yet been 
identified. To further address the development of such 
practices, researchers need to further study these practices 
with school-age children with HFASD to address adap-
tations needed regarding possible mediating factors, 

including attention (as addressed in this study), social 
communication development, and executive functions.

In addition, since some evidence-based writing inter-
ventions (such as SRSD) have shown to positively impact 
the writing performance of school-age children with 
HFASD, one possible intervention path is to further explore 
how writing interventions affect child attention during  
writing task performance. This is an important hypothesis 
to pursue in future research, and task attention may be  
an important outcome measure for future intervention 
research. For example, past research implementing SRSD 
with children affected by HFASD has focused on writing 
outcomes and not attention outcomes; if SRSD instruction 
positively impacts task attention, then exploring how chil-
dren with HFASD with and without increased attention  
disturbance learn during and generalize beyond SRSD 
implementation may help researchers and educators under-
stand how beneficial SRSD (and other writing interven-
tions) are for particular subgroups of children with HFASD. 
Exploring these other writing-related sociocognitive pro-
cesses within SRSD implementation may help researchers 
adapt SRSD and contribute to identifying evidence-based 
writing practices for school-age children with HFASD.

Our study contributes to the understanding of the nature 
of the ASD-related learning problems that affect their 
development of written expressive communication abili-
ties. It is only a beginning, though. We hope that our group, 
as well as others, can expand on this study to inform edu-
cators and schools in how the use of specific writing inter-
ventions and curriculums can be a pivotal part of the 
comprehensive intervention for the social communication 
development of school-age children with HFASD.

Limitations

No study is without limitations. First, by splitting our 
HFASD group into HFASD-L and HFASD-H, we had two 
unequal groups with a relatively small sample of children 
in the former. Clearly, robust subgroup analyses require a 
larger sample.

Second, and perhaps most importantly, the findings 
were limited to analyzing the written products from one 
writing task. Mayes et al. (2005) demonstrated that differ-
ent writing assessments can provide different findings 
when studying children with writing difficulties. A chal-
lenging facet of writing research entails capturing the  
complex writing process (Rijlaarsdam et al., 2012). Past 
research on children with HFASD has often used a single 
writing assessment, and multiple assessments are needed 
to better capture writing ability across contexts and assess-
ments. In addition, past research involving children with 
HFASD or ADHD has focused on written products, often 
ignoring how writing processes unfold while writing 
(Fayol et al., 2012). Methodology for studying online writ-
ing processes have received increased attention over the 
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last two decades (see Berninger et al., 2012, for a review), 
and making use of these methods can help better under-
stand struggling writers with HFASD or ADHD (Dockrell 
et al., 2014; Graham et al., 2016).

Third, the administration of the WIAT-III involved 
handwritten texts only. With writing becoming increas-
ingly multimodal and digital (Hayes, 2012; Rijlaarsdam 
et al., 2012), the composition medium can affect both writ-
ing fluency and content. Future research needs to consider 
the effect that typing may have on the ability to respond to 
written assessments, both for assessment and in-classroom 
practices. Limited research has looked at the effect of the 
composition medium on writing involving children with 
HFASD (Schneider et al., 2013), though a breadth of 
research exists on word processing for handwriting diffi-
culties (see MacArthur et al., 2015). Some research has 
studied the use of technology-aided instruction and inter-
vention with struggling writers with ASD, though not 
without issues that need to be further addressed (Asaro-
Saddler, 2015). Further exploring the text production 
mediums allows for better understanding writing with 
children with HFASD or ADHD within the framework of 
cognitive process models (Hayes, 2012).

Fourth, the focus on attention with this study relied on 
parent-report measures of ADHD symptomatology; this 
research design used a global, objective measure of atten-
tion difficulties (parent report on the Conners-3), but we did 
not specifically assess how children deployed their attention 
during the writing task. Using objective attention measures 
and in-task attention assessment can help understand how 
differences in attention allocation may manifest during writ-
ing tasks themselves and influence written products.

Acknowledgements

Thank you to Steve Graham and Emily Solari for their feedback 
on an earlier draft. We also thank an anonymous reviewer for 
their helpful comments. Finally, we are grateful to our under-
graduate research assistants and to all the children and families 
who made this research possible.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: 
Support for this research was provided by NIMH 1R21MH085904, 
IES R324A110174, and the Lisa Capps Endowment for Research 
on Neurodevelopmental Disorders, Department of Psychiatry, 
UC Davis.

References

Altemeier L, Jones J, Abbott RD, et al. (2006) Executive func-
tions in becoming writing readers and reading writers: 
note taking and report writing in third and fifth graders. 
Developmental Neuropsychology 29: 161–173.

American Psychiatric Association (2013) Diagnostic and 
Statistical Manual of Mental disorders: DSM-5. Arlington, 
VA: American Psychiatric Association.

Asaro-Saddler K (2014) Self-regulated strategy development: 
effects on writers with autism spectrum disorders. Education 
and Training in Autism and Developmental Disabilities 49: 
78–91.

Asaro-Saddler K (2015) Using evidence-based practices to 
teach writing to children with autism spectrum disorders. 
Preventing School Failure: Alternative Education for 
Children and Youth 60: 79–85.

Asaro-Saddler K and Bak N (2012) Teaching children with high-
functioning autism spectrum disorders to write persuasive 
essays. Topics in Language Disorders 32: 361–378.

Asaro-Saddler K and Bak N (2013) Persuasive writing and self-
regulation training for writers with autism spectrum disor-
ders. The Journal of Special Education 48: 92–105.

Asaro-Saddler K and Saddler B (2009) Effects of planning 
instruction on a young writer with Asperger syndrome. 
Intervention in School and Clinic 44: 268–275.

Asaro-Saddler K and Saddler B (2010) Planning instruction and 
self-regulation training: effects on writers with autism spec-
trum disorders. Exceptional Children 77: 107–124.

Ashburner J, Ziviani J and Rodger S (2010) Surviving in the 
mainstream: capacity of children with autism spectrum 
disorders to perform academically and regulate their emo-
tions and behavior at school. Research in Autism Spectrum 
Disorders 4: 18–27.

Barkley RA (2015) History of ADHD. In: Barkley RA (ed.) 
Attention-Deficit Hyperactivity Disorder: A Handbook 
for Diagnosis and Treatment. 4th ed. New York: Guilford 
Press, pp.3–50.

Bereiter C and Scardamalia M (1987) The Psychology of Written 
Composition. Hillsdale, NJ: Lawrence Erlbaum Associates.

Berninger VW and Richards TL (2002) Building a writing 
brain neurologically. In: Berninger VW and Richards TL 
(eds) Brain Literacy for Educators and Psychologists. 
Amsterdam; Boston, MA: Academic Press, pp.168–191.

Berninger VW and Swanson HL (1994) Modifying Hayes 
and Flower’s model of skilled writing to explain begin-
ning and developing writing. In: Butterfield EC (ed.) 
Children’s Writing toward a Process Theory of the 
Development of Skilled Writing. Greenwich, CT: JAI 
Press, Inc., pp.57–82.

Berninger VW, Rijlaarsdam G and Fayol M (2012) Mapping 
research questions about translation to methods, measures, 
and models. In: Fayol M, Alamargot D and Berninger V (eds) 
Translation of Thought to Written Text While Composing: 
Advancing Theory, Knowledge, Research Methods, Tools, 
and Applications. New York: Psychology Press, pp.27–70.

Berument SK, Rutter M, Lord C, et al. (1999) Autism screen-
ing questionnaire: diagnostic validity. The British Journal 
of Psychiatry 175: 444–451.

Breaux KC (2009) WIAT-III: Technical Manual. San Antonio, 
TX: Pearson.

Brown HM, Johnson AM, Smyth RE, et al. (2014) Exploring the 
persuasive writing skills of students with high-functioning 
autism spectrum disorder. Research in Autism Spectrum 
Disorders 8: 1482–1499.

Capps L, Losh M and Thurber C (2000) “The frog ate the bug 
and made his mouth sad”: narrative competence in children 
with autism. Journal of Abnormal Child Psychology 28: 
193–204.

 at UNIV CALIFORNIA DAVIS on December 9, 2016aut.sagepub.comDownloaded from 

http://aut.sagepub.com/


12 Autism  

Centers for Disease Control and Prevention (2014) Prevalence 
of autism spectrum disorder among children aged 8 years—
autism and developmental disabilities monitoring network, 
11 sites, United States, 2010. Morbidity and Mortality 
Weekly Report: Surveillance Summaries 63: 1–21.

Chavkin T (2008) Where writing and autism intersect: a study of 
literate practices in children with high-functioning autism 
and Asperger. Education. Proquest Dissertations and Theses 
database (UMI No. 3347594).

Christakou A, Murphy CM, Chantiluke K, et al. (2013) Disorder-
specific functional abnormalities during sustained attention in 
youth with attention deficit hyperactivity disorder (ADHD) 
and with autism. Molecular Psychiatry 18: 236–244.

Christensen DL, Baio J, Braun KV, et al. (2016) Prevalence and 
characteristics of autism spectrum disorder among children 
aged 8 years—autism and developmental disabilities moni-
toring network, 11 sites, United States, 2012. Morbidity and 
Mortality Weekly Report: Surveillance Summaries 65: 1–23.

Church C, Alisanski S and Amanullah S (2000) The social, behav-
ioral, and academic experiences of children with Asperger 
syndrome. Focus on Autism and Other Developmental 
Disabilities 15: 12–20.

Connelly V and Dockrell JE (2015) Writing development and 
instruction for students with learning disabilities: using diag-
nostic categories to study writing difficulties. In: MacArthur 
CA, Graham S and Fitzgerald J (eds) Handbook of Writing 
Research. 2nd ed. New York: Guilford Press, pp.349–363.

Conners CK (2008) The Conners (Conners 3). 3rd ed. PsychCorp. 
Toronto, Ontario, Canada: Multi-Health Systems.

Constantino JN, Davis SA, Todd RD, et al. (2003) Validation of 
a brief quantitative measure of autistic traits: comparison of 
the social responsiveness scale with the autism diagnostic 
interview-revised. Journal of Autism and Developmental 
Disorders 33: 427–433.

Corbett BA, Constantine LJ, Hendren R, et al. (2009) Examining 
executive functioning in children with autism spectrum dis-
order, attention deficit hyperactivity disorder and typical 
development. Psychiatry Research 166: 210–222.

De La, Paz S (2001) Teaching writing to students with atten-
tion deficit disorders and specific language impairment. The 
Journal of Educational Research 95: 37–47.

Delano ME (2007a) Improving written language performance of 
adolescents with Asperger syndrome. Journal of Applied 
Behavior Analysis 40: 345–351.

Delano ME (2007b) Use of strategy instruction to improve the 
story writing skills of a student with Asperger syndrome. 
Focus on Autism and Other Developmental Disabilities 22: 
252–258.

Dockrell J, Ricketts J, Charman T, et al. (2014) Exploring writ-
ing products in students with language impairments and 
autism spectrum disorders. Learning and Instruction 32: 
81–90.

DuPaul GJ and Langberg J (2015) Educational impairments in 
children with ADHD. In: Barkley RA (ed.) Attention-Deficit 
Hyperactivity Disorder: A Handbook for Diagnosis and 
Treatment. 4th ed. New York: Guilford Press, pp.169–190.

Ehlers S, Gillberg C and Wing L (1999) A screening question-
naire for Asperger syndrome and other high-functioning 
autism spectrum disorders in school age children. Journal 
of Autism and Developmental Disorders 29: 129–141.

Fahie CM and Symons DK (2003) Executive functioning and 
theory of mind in children clinically referred for attention 
and behavior problems. Journal of Applied Developmental 
Psychology 24: 51–73.

Fayol M, Alamargot MD and Berninger V (2012) Translation of 
Thought to Written Text While Composing: Advancing Theory, 
Knowledge, Research Methods, Tools, and Applications. New 
York: Psychology Press.

Ferraioli SJ and Harris SL (2011) Effective educational inclu-
sion of students on the autism spectrum. Journal of 
Contemporary Psychotherapy 41: 19–28.

Flower L and Hayes JR (1981) A cognitive process theory of 
writing. College Composition and Communication 32: 365–
387.

Foley-Nicpon M, Assouline SG and Stinson RD (2012) Cognitive 
and academic distinctions between gifted students with 
autism and Asperger syndrome. Gifted Child Quarterly 56: 
77–89.

Gadow KD, DeVincent C and Schneider J (2008) Predictors of 
psychiatric symptoms in children with an autism spectrum 
disorder. Journal of Autism and Developmental Disorders 
38: 1710–1720.

Gargaro BA, Rinehart NJ, Bradshaw JL, et al. (2011) Autism 
and ADHD: how far have we come in the comorbid-
ity debate? Neuroscience & Biobehavioral Reviews 35: 
1081–1088.

Graham S and Harris KR (1989) Improving learning disabled 
students’ skills at composing essays: self-instructional strat-
egy training. Exceptional Children 56: 201–214.

Graham S, Fishman E, Reid R, et al. (2016) Writing characteris-
tics of students with attention deficit hyperactive disorder: 
a meta-analysis. Learning Disabilities Research & Practice 
31: 75–89.

Griswold DE, Barnhill GP, Myles BS, et al. (2002) Asperger 
syndrome and academic achievement. Focus on Autism and 
Other Developmental Disabilities 17: 94–102.

Happé F, Booth R, Charlton R, et al. (2006) Executive function 
deficits in autism spectrum disorders and attention-deficit/
hyperactivity disorder: examining profiles across domains 
and ages. Brain and Cognition 61: 25–39.

Harris KR and Graham S (1985) Improving learning disabled 
students’ composition skills: self-control strategy training. 
Learning Disability Quarterly 8: 27–36.

Hayes JR (1996) A new framework for understanding cogni-
tion and affect in writing. In: Levy CM and Sarah R (eds) 
The Science of Writing: Theories, Methods, Individual 
Differences, and Applications. Mahwah, NJ: Lawrence 
Erlbaum Associates, Inc., pp.1–28.

Hayes JR (2012) Modeling and remodeling writing. Written 
Communication 29: 369–388.

Hayes JR and Berninger V (2014) Cognitive process in writing: 
a framework. In: Arfê JB, Dockrell JE and Berninger V 
(eds) Writing Development in Children with Hearing Loss, 
Dyslexia or Oral Language Problems: Implications for 
Assessment and Instruction. New York: Oxford University 
Press, pp.3–15.

Hayes JR and Flower L (1980) Identifying the organization of 
writing processes. In: Gregg LW and Steinberg ER (eds) 
Cognitive Processes in Writing. Hillsdale, NJ: Lawrence 
Erlbaum Associates, pp.3–30.

 at UNIV CALIFORNIA DAVIS on December 9, 2016aut.sagepub.comDownloaded from 

http://aut.sagepub.com/


Zajic et al. 13

Hayes JR and Flower L (1986) Writing research and the writer. 
American Psychologist 41: 1106–1113.

Hayes JR and Olinghouse NG (2015) Can cognitive writing mod-
els inform the design of the common core state standards? 
The Elementary School Journal 115: 480–497.

Hooper SR, Swartz CW, Wakely MB, et al. (2002) Executive 
functions in elementary school children with and with-
out problems in written expression. Journal of Learning 
Disabilities 35: 57–68.

IBM Corp. (2014) IBM SPSS Statistics for Mac, Version 23.0. 
Armonk, NY: IBM Corp.

Jones CR, Happé F, Golden H, et al. (2009) Reading and arith-
metic in adolescents with autism spectrum disorders: peaks 
and dips in attainment. Neuropsychology 23: 718–728.

Kline P (1999) Handbook of Psychological Testing. London: 
Routledge.

Levine M, Hooper S, Montgomery J, et al. (1993) Learning 
disabilities: an interactive developmental paradigm. In:  
Lyon GR, Gray DB, Kavanagh JF, et al. (eds) Better 
Understanding Learning Disabilities: New Views from 
Research and Their Implications for Educational and 
Public Policies. Baltimore: Brookes, pp.229–250.

Lind SE, Williams DM, Bowler DM, et al. (2014) Episodic 
memory and episodic future thinking impairments in 
high-functioning autism spectrum disorder: an underly-
ing difficulty with scene construction or self-projection? 
Neuropsychology 28: 55–67.

Lord C, Rutter M, DiLavore PC, et al. (2012) Autism Diagnostic 
Observation Schedule: ADOS-2. Los Angeles, CA: Western 
Psychological Services.

Losh M and Capps L (2003) Narrative ability in high-functioning 
children with autism or Asperger’s syndrome. Journal of 
Autism and Developmental Disorders 33: 239–251.

Losh M and Gordon PC (2014) Quantifying narrative abil-
ity in autism spectrum disorder: a computational linguis-
tic analysis of narrative coherence. Journal of Autism and 
Developmental Disorders 44: 3016–3025.

MacArthur CA, Graham S and Fitzgerald J (2015) Handbook of 
Writing Research. New York: Guilford Press.

McGraw KO and Wong SP (1996) Forming inferences about 
some intraclass correlation coefficients. Psychological 
Methods 1: 30–46.

Machalicek W, O’Reilly MF, Beretvas N, et al. (2008) A review 
of school-based instructional interventions for students with 
autism spectrum disorders. Research in Autism Spectrum 
Disorders 2: 395–416.

Mason LH, Kubina RM, Valasa LL, et al. (2010) Evaluating 
effective writing instruction for adolescent students in 
an emotional and behavior support setting. Behavioral 
Disorders 35: 140–156.

Mason RA, Williams DL, Kana RK, et al. (2008) Theory of mind 
disruption and recruitment of the right hemisphere during 
narrative comprehension in autism. Neuropsychologia 46: 
269–280.

Mayes SD and Calhoun SL (2003a) Ability profiles in children 
with autism: influence of age and IQ. Autism 7: 65–80.

Mayes SD and Calhoun SL (2003b) Analysis of WISC-III, 
Stanford-Binet:IV, and academic achievement test scores in 
children with autism. Journal of Autism and Developmental 
Disorders 33: 329–341.

Mayes SD and Calhoun SL (2006) Frequency of reading, math, 
and writing disabilities in children with clinical disorders. 
Learning and Individual Differences 16: 145–157.

Mayes SD and Calhoun SL (2007) Learning, attention, writing, 
and processing speed in typical children and children with 
ADHD, autism, anxiety, depression, and oppositional-
defiant disorder. Child Neuropsychology 13: 469–493.

Mayes SD and Calhoun SL (2008) WISC-IV and WIAT-II pro-
files in children with high-functioning autism. Journal of 
Autism and Developmental Disorders 38: 428–439.

Mayes SD, Calhoun SL and Lane SE (2005) Diagnosing chil-
dren’s writing disabilities: different tests give different 
results. Perceptual and Motor Skills 101: 72–78.

Mo Y, Kopke RA, Hawkins LK, et al. (2014) The neglected 
“R” in a time of common core. The Reading Teacher 67: 
445–453.

Mundy P and Mastergeorge AM (2012) Educational 
Interventions for Students with Autism. San Francisco, CA: 
Jossey-Bass.

Mundy P, Sullivan L and Mastergeorge AM (2009) A parallel 
and distributed-processing model of joint attention, social 
cognition and autism. Autism Research 2: 2–21.

Myles BS, Huggins A, Rome-Lake M, et al. (2003) Written 
language profile of children and youth with Asperger syn-
drome: from research to practice. Education and Training in 
Developmental Disabilities 38: 362–369.

Nation K, Clarke P, Wright B, et al. (2006) Patterns of reading 
ability in children with autism spectrum disorder. Journal of 
Autism and Developmental Disorders 36: 911–919.

Olive T (2012) Working memory in writing. In: Berninger VW 
(ed.) Past, Present, and Future Contributions of Cognitive 
Writing Research to Cognitive Psychology. New York: 
Psychology Press, pp.485–506.

Papaeliou CF, Maniadaki K and Kakouros E (2015) Association 
between story recall and other language abilities in school-
children with ADHD. Journal of Attention Disorders 19: 
53–62.

Pellicano E (2007) Links between theory of mind and executive 
function in young children with autism: clues to develop-
mental primacy. Developmental Psychology 43: 974–990.

Pennington RC and Delano ME (2012) Writing instruction for 
students with autism spectrum disorders: a review of litera-
ture. Focus on Autism and Other Developmental Disabilities 
27: 158–167.

Randi J, Newman T and Grigorenko EL (2010) Teaching chil-
dren with autism to read for meaning: challenges and pos-
sibilities. Journal of Autism and Developmental Disorders 
40: 890–902.

Re AM, Pedron M and Cornoldi C (2007) Expressive writing dif-
ficulties in children described as exhibiting ADHD symp-
toms. Journal of Learning Disabilities 40: 244–255.

Read C (1981) Writing is not the inverse for reading for  
young children. In: Frederickson CH and Dominick J 
(eds) Writing: The Nature, Development, and Teaching  
of Written Communication. Hillsdale, NJ: Erlbaum, 
pp.105–117.

Reid R, Hagaman JL and Graham S (2014) Using self-regulated 
strategy development for written expression with students 
with attention deficit hyperactivity disorder. Learning 
Disabilities: A Contemporary Journal 12: 21–42.

 at UNIV CALIFORNIA DAVIS on December 9, 2016aut.sagepub.comDownloaded from 

http://aut.sagepub.com/


14 Autism  

Reiersen AM and Todd RD (2011) Attention-deficit/hyper-
activity disorder (ADHD). In: Amaral D, Dawson G and 
Geschwind D (eds) Autism Spectrum Disorders. New York: 
Oxford University Press, pp.304–314.

Reiersen AM, Constantino JN, Volk HE, et al. (2007) Autistic 
traits in a population-based ADHD twin sample. Journal of 
Child Psychology and Psychiatry 48: 464–472.

Ricketts J, Jones CR, Happé F, et al. (2013) Reading compre-
hension in autism spectrum disorders: the role of oral 
language and social functioning. Journal of Autism and 
Developmental Disorders 43: 807–816.

Rijlaarsdam G, Bergh HVD, Couzijn M, et al. (2012) Writing. In: 
Harris KR, Graham S and Urdan T (eds) APA Educational 
Psychology Handbook. Washington, DC: American 
Psychological Association, pp.189–227.

Roberts W, Milich R and Barkley RA (2015) Primary symptoms, 
diagnostic criteria, subtyping, and prevalence of ADHD. In: 
Barkley RA (ed.) Attention-Deficit Hyperactivity Disorder: 
A Handbook for Diagnosis and Treatment. 4th ed. New 
York: Guilford Press, pp.51–80.

Rumpf AL, Kamp-Becker I, Becker K, et al. (2012) Narrative 
competence and internal state language of children with 
Asperger syndrome and ADHD. Research in Developmental 
Disabilities 33: 1395–1407.

Santangelo T, Harris KR and Graham S (2008) Using self-reg-
ulated strategy development to support students who have 
“trubol giting thangs into werds.” Remedial and Special 
Education 29: 78–89.

Schneider AB, Codding RS and Tryon GS (2013) Comparing 
and combining accommodation and remediation interven-
tions to improve the written-language performance of chil-
dren with Asperger syndrome. Focus on Autism and Other 
Developmental Disabilities 28: 101–114.

Shanahan T (2015) Relationships between reading and writing 
development. In: MacArthur CA, Graham S and Fitzgerald 
J (eds) Handbook of Writing Research. 2nd ed. New York: 
Guilford Press, pp.194–207.

Shrout PE and Fleiss JL (1979) Intraclass correlations: uses 
in assessing rater reliability. Psychological Bulletin 86: 
420–428.

Siller M, Swanson MR, Serlin G, et al. (2014) Internal state 
language in the storybook narratives of children with and 
without autism spectrum disorder: investigating relations 
to theory of mind abilities. Research in Autism Spectrum 
Disorders 8: 589–596.

Sinzig J, Bruning N, Morsch D, et al. (2008a) Attention profiles in 
autistic children with and without comorbid hyperactivity and 
attention problems. Acta Neuropsychiatrica 20: 207–215.

Sinzig J, Morsch D, Bruning N, et al. (2008b) Inhibition, flex-
ibility, working memory and planning in autism spectrum 
disorders with and without comorbid ADHD-symptoms. 
Child and Adolescent Psychiatry and Mental Health 2: 4.

Sinzig J, Walter D and Doepfner M (2009) Attention deficit/
hyperactivity disorder in children and adolescents with 
autism spectrum disorder: symptom or syndrome? Journal 
of Attention Disorders 13: 117–126.

Suh J, Eigsti IM, Naigles L, et al. (2014) Narrative performance 
of optimal outcome children and adolescents with a history 
of an autism spectrum disorder (ASD). Journal of Autism 
and Developmental Disorders 44: 1681–1694.

Wechsler D (2009) Wechsler Individual Achievement Test 
(WIAT-III). 3rd ed. London: The Psychological Corporation.

Wechsler D (2011) Wechsler Abbreviated Scale of Intelligence 
(WASI-II). 2nd ed. London: The Psychological Corporation.

Wei X, Wagner M, Christiano ER, et al. (2014) Special educa-
tion services received by students with autism spectrum dis-
orders from preschool through high school. The Journal of 
Special Education 48: 167–179.

Whitby PJ, Travers JC and Harnik J (2009) Academic achieve-
ment and strategy instruction to support the learning of chil-
dren with high-functioning autism. Beyond Behavior 19: 3–9.

Woodman AC, Smith LE, Greenberg JS, et al. (2016) Contextual 
factors predict patterns of change in functioning over 
10 years among adolescents and adults with autism spectrum 
disorders. Journal of Autism and Developmental Disorders 
46: 176–189.

Yerys BE, Wallace GL, Sokoloff JL, et al. (2009) Attention 
deficit/hyperactivity disorder symptoms moderate cognition 
and behavior in children with autism spectrum disorders. 
Autism Research 2: 322–333.

 at UNIV CALIFORNIA DAVIS on December 9, 2016aut.sagepub.comDownloaded from 

http://aut.sagepub.com/

