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ABSTRACT

ARTICLE HISTORY

Aim: Students with hearing loss (HL) often fall behind hearing peers in complex language tasks such
as narrative writing. This study explored the effects of school grade, gender, cognitive and linguistic
predisposition and audiological factors on narrative text quality in this target group.
Method: Eleven students with HL in Grades 5–6 and 7–8 (age 12–15) who took part in a writing intervention wrote four narrative texts over six months. A trained panel rated text quality. The effects of
the students’ working memory capacity, language comprehension, reading comprehension, school
grade and gender and the intervention were analyzed as a mixed-effects regression model.
Audiological factors were considered separately.
Results: The analysis showed that throughout the period, texts written by female students in Grade
7–8 received the highest text quality ratings, while those written by male students in Grade 7–8
received the lowest ratings. There was no effect of the intervention, or of the linguistic and cognitive
measures. The students with the lowest text quality ratings received amplification later than those
with high ratings, but HL severity was not associated with text quality.
Conclusion: Hearing loss severity was not a decisive factor in narrative text quality. The intervention
which the students took part in is potentially effective, with some adaptation to the special needs of
students with HL. The strong gender effects are discussed.
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Introduction
In spite of substantial pedagogical, technical and medical
advances in the field, many students with hearing loss (HL)
lag behind peers with normal hearing (NH) in complex language skills, notably reading and writing [1–3]. This may be
due to slow development of language skills such as spoken
language comprehension, reading comprehension and spoken narration, all essential for the development of writing
skills. It is not surprising then that students with HL do not
reach the goals stated in school curriculum to the same
extent as students with NH [4]. Only 10–15% of Swedish
high school graduates with HL proceed to higher education,
compared to around 60% of graduates with NH [5,6].
The present study focuses on writing skills in students
with HL in Sweden. References to grades and learning goals
apply to the Swedish school system and curriculum. One
writing skill that is part of the school curriculum is the production of narrative texts. Early establishment of a narrative
structure is essential for academic success [7–10]. Moreover,
being able to produce a written narrative is a prerequisite
for the development of other genres, such as expository or
argumentative texts [8]. In spoken language, the narrative
structure is well-established in six-year-olds with typical language development [11]. At the age of nine, children
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generally have access to the schema of a well-formed personal narrative [12–14]. They know that it consists of an
introduction, a sequence of events and an ending, and a
description of the characters. The curriculum states that
knowledge of the narrative structure should be established
by the end of Grade 3, when children are nine to ten years
of age [15]. It is however not specified to what extent students should be able to demonstrate this knowledge in written narratives [15]. The curriculum furthermore states that
students from Grades 4–9 (age 10–16), should expand their
writing skills to other genres, process and revise their text,
learn to give and receive feedback, write by hand and on
the computer, and learn to organize and edit a text [15]. In
addition, they should learn to correctly use subordinate
clauses, parts-of-speech, morphology, spelling rules, punctuation, and text cohesion [15]. Further, they should learn
which features, such as content and lexicon, are typical for
different genres [15]. In other words, the processes involved
in writing are demanding, even for writers with fundamental transcription skills [16]. Swedish female students reach
the curriculum goals to a greater extent than male students
do [17]. This is corroborated by for instance Kanaris [18]
who noticed that girls often are good writers and boys are
under-achievers. Similarly, Myhill [19] reported that 8- to
10-year-old girls’ texts were comparatively longer and more
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complex, and focused more on description and elaboration
than boys’ texts.
At present, it is unclear how the curricular goals in writing may be obtained, despite recent meta-analyses of writing
intervention [20]. Neither the curriculum nor the teacher
training specifies what type of writing instruction should be
used, whether for students with NH or HL. Teachers and
schools are free to choose their own methods of instruction.
The effects of HL on narrative writing are not clearly identified. One reason for this is the heterogeneity in audiological,
cognitive and linguistic predispositions in students with HL,
and the complex relationships between these variables.
Approximately 20–30% of all school children with HL have
language learning problems comparable to those of children
with NH diagnosed with a developmental language disorder
[21,22]. The degree of HL is one relevant factor in this, but,
at the same time, it is seldomly proportional to the severity
of language learning difficulties. This suggests that cognitive
and linguistic factors need to be taken into consideration to
explain why certain students with HL perform better than
others. For instance, cognitive resources are particularly
taxed by a degraded speech signal due to noise, speaker’s
voice or poor amplification. Thus, students with HL have
less resources left for a school task [23]. There is ample evidence that working memory plays a crucial role in writing
[24,25]. The writer of a narrative text must recall what happened, plan and organize the events, make lexical choices,
formulate sentences correctly and at the same time think
about a range of formal aspects like spelling and punctuation. The comprehension of spoken language has been
associated with spoken narrative skills as well as with reading comprehension and school performance [7,26] in students with NH. Reading comprehension and working
memory capacity have been shown to be associated with
each other in students with HL [27,28].
Research on writing in students with HL is scarce. Some
aspects of written narratives were studied in 11- to 19-yearold students with HL and controls with NH [29]. The students with HL wrote fewer complex sentences and used
fewer function words, but they were not significantly different from a control group in spelling accuracy. Students with
HL had to allocate most of their cognitive resources to language processing and did not have sufficient resources available for the organisational and formal aspects of a text, the
authors concluded [29]. Only a few documented and evidence-based writing intervention models are available for
this target group. Strassman and Schirmer [30] reviewed
teaching practices for students with HL and found that
methods for teaching writing fell into four categories: teaching the writing process itself, looking at properties of finished texts, writing to facilitate content learning, and
feedback on writing. There was, however, no clear evidence
of effects [30]. More recently, it has been suggested that a
combination of three elements (i.e. strategy instruction,
teacher–student dialogue, and teaching language skills and
metalinguistic awareness) improves writing in students with
HL [31,32]. One intervention method which includes some
of these elements and that others found effective for

improving writing [20] is observational learning, which has
been found to boost writing in students with NH [33–37].
To summarize, the ability to produce a written narrative
is a prerequisite for the production of other text genres and
for academic achievement. The results from previous studies
of texts written by students with NH suggest that girls are
better writers than boys. There is a lack of research on associations between HL and narrative writing. One reason is
the large heterogeneity among students with HL. Another is
the complicated interaction of HL with other linguistic and
cognitive predispositions which may also influence text writing. Finally, neither writing skills in students with HL nor
methods for teaching writing for these students have been
studied extensively. With this in mind, the current study
was carried out.
The present study
The aim of the present study is to identify possible predictors of narrative text writing in students with HL. Eleven
students from two school classes, Grades 5–6 and 7–8, with
varying HL severity wrote four texts which were graded by
a rater panel. The students’ cognitive and linguistic predispositions (i.e. working memory capacity, language comprehension, and reading comprehension) were assessed, and
data on audiological factors were collected. The present
study is part of a comprehensive study in which students
with NH and students with HL followed the same writing
intervention [36].
The analysis is guided by the following questions:
 What are the effects of working memory capacity, language comprehension, reading comprehension, school
grade and gender on narrative text quality in students
with HL?
 What associations are there between degree of HL and
age at amplification and text quality?
 Is observational learning suitable for the training of narrative text writing in students with HL?

Method
Students
Head teachers and teachers of classes exclusively for students with HL were contacted. In two classes, one a combined Grades 5–6 and the other a combined 7–8, the
teachers accepted to participate. The students and teachers
in the classes communicated with spoken language sometimes supported with sign language. The classrooms were
equipped with hearing loops (FM system) with microphones
for students and teachers. The students followed the same
curriculum as NH students. The total number of students in
the two classes was 19. No student was a priori excluded.
Six students chose not to participate in the study, but were
nevertheless present during the data collection, as recommended by the Regional Ethical Review Board. Data from
these students were discarded. In addition, two students
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missed two or more intervention lessons and their data
were also excluded from analysis. Thus, the results of 11
students (5 girls and 6 boys) were used for this study. Table
1 provides an overview of the group.
The students in Grade 5–6 were between 12;5 and
13;8 years old, and those in Grade 7–8 between 13;4 and
15;3 years old. The parents of ten students provided information about what (spoken or signed) languages were used
at home, and some audiological data of their children.
Additionally, audiological records of nine students were
consulted, with the consent of the parents. There was thus
considerable variation in the detail of available audiological
data. For most students, data on better ear hearing level
(BEHL) and type of amplification was obtained. The students’ degree of HL had been categorized according to the
classification by [38]. This means that a mild HL constitutes
a BEHL of 20–40 dB, moderate, 40–70 dB, severe, 71–90,
and a profound HL constitutes a BEHL over 90 dB. Two
students had unilateral HL with severe HL on the afflicted
ear, while the remaining nine had bilateral HL varying from
mild to profound. The age at diagnosis varied from three
months to ten years. One student had no amplification. The
other students had one or two hearing aids (HA) or
bimodal amplification, i.e. one HA and one cochlear
implant (CI). Ten students spoke Swedish as their first language and one had another European spoken first language.
Some students were exposed to one or more additional spoken languages or sign language, as well as signing as a form
of alternative and augmentative communication.
This study was carried out in accordance with the recommendations of The Swedish Ethical Review Authority and
the protocol was approved by the Regional Ethical Review
Board in Lund (Dnr. 2013/270). The parents and students
gave written informed consent in accordance with the
Declaration of Helsinki.
Narrative texts and text quality ratings
The students’ writing performance was assessed four times:
one week before and one week after the writing intervention
(see below), after another six weeks, and once more after
the summer vacation five months later. The same time
intervals between the first three texts were also used by
Grenner et al. [36]. The topics of the four texts were,
respectively: 1) Write about a time when you were saved
from a jam, or when you saved someone else from a jam; 2)
Write about a time when you were hurt; 3) Write about a
time when you were afraid; 4) Write about a time when you
made somebody happy. These topics have also been used in
previous studies and found suitable for the age group
[14,36,39]. The students wrote the texts on a laptop using
ScriptLog [40], a keystroke logging program with a basic
word processing interface. The topic for the narratives was
written on a slide in the classroom and were also read aloud
to the students. At each time, the students had 30 min
for writing.
The quality of the texts was subsequently rated by a
panel of six raters with a method validated by [41] and used
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in comparable studies of writing [36,42]. Before the start of
the rating procedure, the raters were shown several benchmark texts on the same topics with quality ratings marked
on a 100-mm visual analogue scale, together with a motivation why each text received a specific rating. The rating
was holistic, but based on structure and organization, content, grammar and spelling. In the rating procedure, each
text was rated in the same way by three of the six raters,
yielding three scores for each text that could range from 0
to 100. The raters were unaware of the order in which the
texts had been written and they were not informed that the
texts had been written by students with HL or that each student had written several texts. Interrater reliability was calculated on a larger dataset including the texts in the present
study and other texts on the same topics and was found
high (Cronbach’s alpha .90). More details on the rating procedure are provided in [36].
Cognitive and linguistic tasks
The students were given norm-referenced or standardized
tests of verbal working memory capacity [43], language
comprehension [44] and reading comprehension [45]. For
practical reasons, the tests of working memory capacity and
language comprehension were administered after the first
text was written, while reading comprehension was tested
after the second text was written. All tests were administered by the researchers in the classroom in the absence of
the teachers.
Working memory capacity was assessed with a 36-items
subset from a classroom screening test [43]. The items were
pre-recorded and were presented to the students via the
hearing loop. The working memory test has a process component (general knowledge yes/no-questions), and a recall
component (remembering letters). As an example, the students heard the letter “B” and were asked “Is France larger
than Denmark?”. They responded by holding up a YES or a
NO sign. Then they would hear the letter “J” and were
asked “Is a bird a mammal?”. Again they held up a YES or
NO sign, and wrote down the two letters, in the right order.
The average for students with NH in Grade 5 is 31.7 (SD
5.9) and 32.9 (SD 4.9) for students in Grade 7. Language
(listening) comprehension was measured with the Test for
Reception of Grammar–2, adapted for Swedish [44]. This
test consists of 80 spoken sentences that each needs to be
matched with one of four pictures. The sentences are divided into 20 blocks of four sentences which are scored as
correct if all responses within a block are correct. This yields
a possible maximum score of 20, and the expected score for
normal-hearing students is approximately 17 for grade 5
and 18 for grade 7. In the present study, a research assistant
read each sentence aloud, using a microphone connected to
the hearing loop. The pictures were projected on a screen,
and the students marked the matching picture in a booklet.
Reading comprehension, finally, was assessed using the SL40
[45]. In this test, the student reads one sentence at a time
and chooses a corresponding picture. The maximum score
is 40 points, and normal-hearing students in grade 5
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Table 1. Student overview.
Case
1
2
3
4
5
6
7
8
9
10
11

Gender
F
M
M
M
F
F
F
F
M
M
M

Class
5–6
5–6
5–6
5–6
5–6
7–8
7–8
7–8
7–8
7–8
7–8

Hearing loss
NH/severe, unilateral
Moderate, bilateral
Mild, bilateral
Unknown, bilateral
NH/severe, unilateral
Profound, bilateral
Severe, bilateral
Moderate, bilateral
Moderate, bilateral
Unknown, bilateral
Moderate, bilateral

Age at
diagnosis
10
1
4
6
4
0:3
3
4
5
N/A
10

Amplification
1 HA
2 HA
2 HA
2 HA
none
HA þ CI
HA þ CI
2 HA
2 HA
2 HA
2 HA

Age at
amplification
10
4
4
6
–
1
3
4
6
3
10

Working
memory
34
34
34
34
22
26
15
36
36
32
28

Language
comprehension
16
12
16
12
10
17
15
18
17
11
12

Reading
comprehension
34
38
35
37
25
40
40
37
38
36
20

Students’ school class (Grade 5–6 or Grade 7–8), degree of hearing loss, age at diagnosis (in years) and age at amplification (in years), and their results on tests
of working memory, language (listening) comprehension and reading comprehension.

normally have a score of at least 38 items correct. Older students are expected to score all items correct.
An overview of the scores on the three tests is displayed
in Table 1. Seven students had scores on the working memory test which were higher than or equal to the reference
value [43]. The scores of the remaining four, though, were
well below this value. The average score from the Grade 7–8
students was not higher than that from the Grade 5–6 students. There was a slight tendency that the boys had higher
scores than the girls. All scores from the students in Grade
5–6 were below the age norms for students with NH on the
language comprehension test, while three out of the six students in Grade 7–8 had scores which were below the age
norms [44]. This suggests that the level of language comprehension was, relatively speaking, somewhat less behind in
the higher grade than in the lower grade. Five students had
scores below the 10th percentile which is a common cut-off
for language disorder. The average score of the Grade 5–6
students was slightly below that of the Grade 7–8 students.
Only four students had a score on the reading comprehension test of 38 or more, i.e. the norms of fifth-grade students with NH [45].
Writing intervention
The students took part in a writing intervention based on
observational learning [36]. In observational learning, learners watch films of models (usually peers) who perform and
comment upon a writing task [35]. In this way, observation
and reflection are separated from writing and practice [35].
As a consequence, learners do not have to draw on cognitive resources while simultaneously performing the target
skill. The paradigm has been found to have a positive effect
on writing skills [33–37]. In a recent study, 55 students with
NH from Grade 5 took part in the lessons. A modest but
significant increase in text quality was found after the intervention, and this effect was somewhat more pronounced in
students with relatively low language comprehension scores
[36]. In the present study, five 40 min lessons were given
during three consecutive weeks. Each lesson focused mainly
on one aspect of narrative writing, targeted in the curriculum [15]. See [36] for a description of the content and the
execution of the lessons.

Table 2. Individual text quality ratings.
ID

Text 1

Text 2

Text 3

Text 4

Average

1
2
3
4
5
6
7
8
9
10
11

43
32
31
20
19
75
74
49
26
21
13

55
14
35
–
15
73
64
54
8
20
15

52
29
23
9
21
79
75
45
12
24
20

24
19
21
11
39
80
89
66
6
22
7

44
23
28
13
24
77
76
54
13
22
14

Text quality ratings for each student and text, and average of each student’s
text quality ratings.

Analyses
Various mixed effects models were used to estimate the
effects of six predictors: time of measurement (four texts),
Grade (5–6 or 7–8), gender, working memory, language
comprehension and reading comprehension. Interaction
effects between time of measurement and the remaining
measures were also considered. Models were compared on
the basis of AIC values. The computations were done in R
version 3.5.3 [46], using the package lme4 [47]. The degree
of HL was not used as a predictor in the statistical analysis
as the information was missing for some students. The
effects of HL will be presented and discussed separately.

Results
One student only wrote three texts and one other text was
not rated. Consequently, 126 quality ratings of 42 texts were
collected and used for data analysis. The individual quality
ratings for each text are shown in Table 2. The average ratings for each text varied from 13 to 77 suggesting large differences in writing skills among the students. Across the
four texts, the ratings within each student were relatively
consistent, which suggest a constant performance not
affected by the writing intervention or general development
to the follow-up the next semester. The texts written by the
Grade 7–8 students received on average considerably higher
ratings (10–16 points) than those written by the Grade 5–6
students. The values in Table 2 show that most students
were given a lower score on Text 2 than on Text 1.
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Several regression models with different groupings of the
six predictors (text, grade, gender, working memory, language comprehension and reading comprehension) were
evaluated. The predictor Text was never excluded from
these models, but any of the other five predictors could be
used to see if the exclusion of this predictor made the model
fit significantly worse or not. The list included models with
only main effects as well as models with two-way interactions between the predictors. An overview of the models
that were compared is given in Appendix, with the chosen
model indicated in boldface. The random effects in all models were random intercepts for students and for raters.
Repeated contrasts were applied to the Text predictor, so
that the coefficients represented the successive differences
over time, between texts 1 and 2, 2 and 3, 3 and 4. The continuous predictors (i.e. working memory, language comprehension and reading comprehension) were centered at these
variables’ median values in order to enhance the interpretability of the regression outcome. The effects of these three
variables, however, were not significant in any of the models
that were tested. The model that was chosen among those
that were evaluated contained the predictors Text, gender,
and grade, including interactions of Text and gender and of
Table 3. Regression output.
Estimate Standard error
Intercept
33.500
Text 2–1
0.556
Text 3–2
2.905
Text 4–3
4.996
Gender male
12.424
Grade 7–8
35.576
Text 2–1  gender male 4.753
Text 3–2  gender male 1.644
Text 4–3  gender male 10.905
Gender male  grade 7–8 40.479

7.327
3.967
3.972
3.972
9.305
9.281
5.636
5.589
5.372
12.478

df

t

p Value

7.403
106.251
106.517
106.498
6.994
6.924
108.472
106.889
106.283
6.981

4.572
0.140
0.731
1.258
1.335
3.833
0.843
0.294
2.030
3.244

.002
.889
.466
.211
.224
.007
.401
.769
.045
.014

Estimated text quality rating for Text 1 for a typical female Grade 5–6 student
(intercept), followed by estimated changes in text quality between texts, male
students and Grade 7–8 students. The last four rows show interactions
between texts, gender, and Grade.
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grade and gender. These two-way interactions were both
statistically significant, and this model had a lower AIC
value than any of the other considered models had. The
output of this model is shown in Table 3.
The estimate, labeled “Intercept,” is the overall estimated
text quality of Text 1 for a female student in Grade 5–6.
The value is just above 33 points. The next three lines indicate how text quality changes for Grade 5–6 female students
with slight but non-significant increases across the four
texts. The following two rows describe the effect of gender
and grade on text quality. Boys from Grade 5–6 wrote texts
that were rated 12 points lower than girls’ texts from the
same grade. The girls in Grade 7–8 had an estimated 36
points higher text quality rating than the girls from Grade
5–6. The next three lines indicate how the differences
between the four texts written by the boys differ from those
written by the girls. The boys differ significantly from the
girls on the rating of text four, which received low ratings.
The last row in the table shows the interaction between gender and school grade. The boys from Grade 7–8 wrote texts
that were actually rated lower than the texts written by the
boys from Grade 5–6. Figure 1 shows the predicted text
quality of girls and boys in Grades 5–6 and 7–8 for each
text. It shows that group differences were larger than any
effects over time. Both lines representing girls increase over
time, whereas the lines representing boys decrease, most
notably to Text 4, which was written after the summer vacation.
In sum, the quality of the texts written by girls increased
slightly but non-significantly across the four texts, and was
significantly better than the quality of texts written by boys
(approximately 12 points for the students in Grade 5–6, and
40 points for the students in Grade 7–8). The quality of
boys’ texts did not increase over time. On the contrary their
text quality decreased (approximately 5 points). In addition,
there was a grade effect, but this effect was only significant

Figure 1. Predicted text quality values on the four texts separated by gender and grade.
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for girls (approximately 35 points), and not for boys
(approximately 5 points).
Audiological factors
The considerable heterogeneity of the audiological factors
motivated the following inspection of individual results for
students with the highest and the lowest text quality. The
three students with the highest average text quality ratings
were all girls in Grade 7–8. The first of these three (case 6)
was a student who was diagnosed with profound HL when
she was a few months old and did not receive HA until
17 months later. At the time of the study, she was bimodally
aided with a CI and a HA. In spite of the profound HL, language comprehension was comparable to norms for students
with NH, but working memory and reading comprehension
were not. The second student (case 7) had a bilateral severe
HL for which she was bimodally aided and she was diagnosed at age three. Her reading comprehension, language
comprehension and working memory results were limited
compared to norms. The third student (case 8) had a moderate HL and was diagnosed at four years old after which
she immediately received bilateral HA. She had adequate
results on working memory and language comprehension,
but low reading comprehension results. In sum, none of the
three students with the best text quality was diagnosed early
or received amplification early – the earliest at age one and
the latest at age four. All three were girls in Grade 7–8, and
their results on the working memory test and language and
reading comprehension tests varied.
The three students who received the lowest average text
quality ratings were a boy in Grade 5–6 (case 4) and two
boys in Grade 7–8 (cases 9 and 11). The boy in Grade 5–6
was diagnosed with a HL (of unknown degree to the
authors) at six years of age. He received bilateral HA directly after diagnosis. One boy in Grade 7–8 (case 9) had a
moderate HL. He was diagnosed at age five and amplified
bilaterally with HA at age six. The other boy in Grade 7–8
(case 11) had a moderate HL and was diagnosed at age 10.
In sum, the three students with the lowest text quality ratings were amplified very late. Two of these students had
limited language comprehension (below the 10th percentile)
and limited reading comprehension, and one of them had
low scores on the working memory capacity test. From this,
no clear relation between degree of HL and narrative writing skills is apparent. In fact, the three students with the
highest ratings had more severe HL than at least two of the
students with the lowest ratings. The students who had the
lowest text quality ratings were, however, amplified considerably later than the students with the highest text quality ratings.

Discussion
In the present study, possible predictors of narrative text
quality in students with HL were investigated over the
course of four written narratives and a writing intervention.
The results showed effects of gender and grade but not of

working memory, reading comprehension, or spoken language comprehension. Nor did text quality ratings change
after the intervention. Studies on students with HL all
emphasize the great heterogeneity of the population
[1,48,49]. The present study is no exception. The individual
variability between students in the sample of 11 students
was considerable. Results on the formally assessed linguistic
and cognitive tests differed considerably. The students had
exposure to one or more spoken languages or to spoken
and signed language. Hearing sensitivity and time factors
(degree of HL, age at diagnosis and age at amplification)
also varied greatly. The students were born before neonatal
hearing screening had been implemented in Sweden. Age at
diagnosis and amplification was thus late for a majority of
them. Consequently, listening abilities had been challenged
for these students for a long time, by degraded speech signals and limited language skills, which may have affected
language comprehension and learning adversely [23].
The regression model did not indicate changes in text
quality ratings over time, but there were interaction effects
showing that the text quality was significantly lower in the
boys’ texts than the girls’, and that the text quality of the
boys’ texts was significantly lower at the fourth text. The
fourth text was written a month into the semester after the
summer vacation. One possible explanation is the “summer
loss” in academic results. In a review by Cooper et al. [50],
the authors found evidence of setbacks of up to one month
after the summer vacation in some studies, and gender differences were found inconclusive between studies. A recent
study [51] showed that 6- to 9-year-old students with NH
may be set back in semantic verbal vocabulary fluency after
the nine-week long summer vacation, but had regained that
loss by the end of the fall semester. The decrease in text
quality ratings for boys’ texts at the follow-up text after
summer vacation in the present study suggests that boys
may be more affected by a summer loss than girls.
The three students who had the highest text quality ratings were all girls in Grade 7–8. While the effect of working
memory was not significant in the statistical analysis, it is
striking that among the three students with high text quality
ratings were two students with low results on the working
memory test. Two of the three students received the highest
results of the eleven students on the reading comprehension
test. Reading comprehension and narrative skills are associated [52], and these results also suggest that reading comprehension is an important factor to take into consideration
in studies of narrative writing. Further, good reading comprehension during writing requires automatized reading
processes, leaving more capacity for higher level processes
of writing.
The observed gender differences are consistent with previous findings that girls outperform boys in narrative text
writing [18,19,36]. The three students with the lowest average text quality ratings were three boys, one in Grade 5–6
and two in Grade 7–8. Two had language comprehension
below the 10th percentile compared to reference values on
the test, a common cut-off for language disorder. One also
had low results on the working memory test, and all three
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had low results on the reading comprehension test. Poor
spoken language comprehension has been indicated as an
early predictor of developmental language disorders in children with NH [53,54]. In addition, the students in the present study may not have received optimal audiological
intervention, with a late diagnosis of HL and lack of proper
amplification. Although the three students with the highest
text quality were not amplified early, at 1, 3, and 4 years
old, they were all amplified considerably earlier than the
students with the lowest text quality, who received their HA
at 6, 6, and 10 years old. This may have played a role for
the development of language skills of the students. Early
identification and intervention are crucial for language
development [1,23,55].
An unexpected finding was that the boys’ texts from the
higher grade did not receive higher quality ratings (in fact,
even somewhat lower) than the boys from the lower grade.
A possible interpretation is that students with HL who perform well in classes for students with HL may move to
mainstream schools between grades 6 and 7, when many
students change schools, or that students struggling in
mainstream schools move to classes for students with HL
[56]. Another possible interpretation is that the writing
teaching strategies in the higher grade were geared more
towards girls than towards boys. However, in the absence of
more precise information on what these strategies were, this
conclusion is very tentative and may be addressed in
future studies.
The students in the present study responded well to the
writing intervention, even though this did not result in
noticeable improvements in text quality ratings. Some
aspects of the writing intervention may be suitable for students with HL. When listening is challenged, as it is in students with HL, a clear and recurrent structure (observation,
reflection and learning) could support listening and thus the
comprehension of instructions. Further, the “film peers”
could be simultaneously seen, heard and read (by subtitles),
and even reiterated, which may relieve the students’ listening effort. On the other hand, the relatively implicit nature
of observational learning may prove to be too abstract for
students with HL, as their linguistic and cognitive skills are
often not on par with those of age peers with NH. It may
be supplemented with, for instance, individual feedback on
students’ written texts with reference to the themes
addressed during the lessons or other explicit writing
instruction. It may pose a challenge to design an intervention long enough to be effective, but short enough to fit
into one semester and to spare time for other curricular goals.
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important for text quality than severity of HL. There were
no statistically significant effects of the students’ working
memory, language comprehension, or reading comprehension on text quality. The absence of effects of these predictors may have been due to limitations in sample size which
inevitably reduced statistical power in the study. For that
reason, these conclusions are tentative at present. Finally,
the writing intervention in the context of which the data
were collected is a promising paradigm but should be further adapted to the special needs of students with HL.
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Conclusions
In the present study, possible predictors of narrative writing
skills in students with HL were explored. Girls wrote better
texts than boys, and school grade had a positive effect on
texts written by girls but not on texts written by boys.
Instead, a “summer loss” was observed in texts written by
boys but not by girls. Age at amplification seemed more
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Appendix.
List of regression models, with the chosen model in
bold text.
Predictors
Text
Text þ language comprehension
Text þ working memory
Text þ reading comprehension
Text þ grade
Text þ gender
Text þ language comprehension  gender
Text þ language comprehension  reading comprehension
Text þ language comprehension  working memory
Text þ language comprehension  grade
Text þ working memory  gender
Text þ working memory  reading comprehension
Text þ working memory  grade
Text þ grade  gender
Text þ grade  reading comprehension
Text 3 gender 1 grade 3 gender
Text þ gender  reading comprehension
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