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Introduction: Narrative skills are crucial for academic success and social 
interaction. To date, few studies have looked at the specific impact of hearing 
loss on higher-level language skills, like narrative skills, especially in German-
speaking children. This study is the first to analyze the narrative skills of German-
speaking children who are hard of hearing.

Method: Specifically, we assessed and compared the narrative skills of two groups 
of school-aged children – children who are hard of hearing (n = 22; Mage = 10;5) and 
children with typical hearing (n = 28; Mage = 9;0) – at the macro- and microstructural 
level using a standardized storytelling task. In addition, the relationship between 
spoken narrative skills, receptive vocabulary, and phonological working memory 
was investigated to determine which factors best predict oral narrative performance.

Results: Children who are hard of hearing produced adequate narratives at the 
macrostructural level, but used less diverse vocabulary than their peers without 
hearing loss. Furthermore, children who are hard of hearing demonstrated lower 
receptive vocabulary and phonological working memory skills than children with 
typical hearing. Receptive vocabulary emerged as the most important factor in 
predicting narrative skills at the microstructural level.

Discussion: The heterogeneity observed in the narratives of children who are 
hard of hearing emphasizes the need to investigate additional factors that may 
influence the development and expression of spoken narrative skills in this group.
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1 Introduction

An estimated one to three in 1,000 children are born with hearing loss or will develop it 
in the neonatal period (Morton and Nance, 2006). By the age of 18, about one out of every five 
children in the United States is diagnosed with hearing loss (Lieu et al., 2020). Due to newborn 
hearing screening, it is now possible in many countries to initiate hearing care and support 
from a very early age on Lieu et al. (2020) and Matthews and Kelly (2022). However, despite 
this fact and further advancements in hearing technology (e.g., hearing aids or cochlear 
implants), children who are hard of hearing due to sensorineural hearing loss still experience 
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challenges in acquiring spoken language and communication skills. 
Particularly in complex auditory environments such as noisy group 
situations or classrooms, they face disadvantages compared to their 
peers with typical hearing, and thus do not have equal access to 
spoken linguistic information (Krijger et  al., 2020; Levesque 
et al., 2023).

Access to spoken linguistic information is important for spoken 
language development which, in turn, is essential for academic 
participation and success in mainstream classrooms. Children who 
have had limited access to spoken language input are especially 
challenged to advance their spoken language proficiency and 
academic knowledge (Riad et  al., 2023; Schoon et  al., 2010) in 
comparison to children without hearing loss (Levesque et al., 2023; 
Tomblin et al., 2015). Therefore, it is essential to understand how 
hearing loss affects linguistic abilities. Previous studies of language 
development in children who are hard of hearing have focused on 
lower-level language skills such as vocabulary and morphosyntax 
(e.g., Lund, 2016; Werfel et al., 2021), while little is known about 
more complex oral language skills. One of the more complex oral 
language skills is the ability to produce a narrative, which represents 
an essential element of human communication (Bishop and 
Edmundson, 1987). Previous studies indicate that the ability to 
produce a coherent and cohesive narrative is not only a prerequisite 
but also a predictor of academic success (e.g., Dickinson and Snow, 
1987; Paul et al., 2020). This holds true for reading comprehension, 
literacy acquisition (e.g., Gutiérrez-Clellen, 2002), but also for 
mathematical achievement (O’Neill et al., 2004). Because of the 
high importance of narrative skills, the main aim of the present 
study was to assess narrative skills of children who are hard of 
hearing who use spoken language and to compare them with 
children with typical hearing. The ability to tell stories plays a 
central role in how people understand, use and develop language. 
Narrative competence encompasses the ability to present events or 
information in a coherent, structured and understandable way. 
Those who are skilled in storytelling demonstrate not only mastery 
of language and literacy but also a profound understanding of 
linguistic structure and usage, which enhances their ability to access 
and apply language effectively across various contexts (Griffin 
et al., 2004).

Previous studies on narrative skills have focused on English-
speaking children who are hard of hearing (e.g., Jones et al., 2016; 
Walker et al., 2023). To date, no studies have investigated the spoken 
narrative skills of German-speaking children who are hard of hearing 
in comparison with children with typical hearing. Since narratives are 
influenced by the linguistic and cultural context in which they are 
told, studies on different languages provide a more comprehensive 
understanding of narrative abilities. German, for example, has 
different syntactic structures and narrative conventions than English, 
and it is so far unclear whether this affects narrative skills. Studies 
from children with different language backgrounds will contribute to 
the overall generalizability of results on these skills. Also, for this 
exploratory study we decided to include a relatively heterogeneous 
group of children who are hard of hearing. This means that 
we included children with different types of hearing loss, coming 
from different backgrounds, as we aimed to understand the effects of 
hearing loss on narrative skills regardless of individual factors like 
degree of hearing loss or age of diagnosis and focus on specific 
language abilities.

1.1 Language skills in children who are hard 
of hearing

Due to the delayed and reduced access to auditory and spoken 
language input, children who are hard of hearing may exhibit delays 
and/or challenges in all areas of spoken language development as well 
as their phonological working memory (Haukedal et  al., 2022; 
McCreery and Walker, 2021). These challenges persist into school-age 
(Tomblin et al., 2015). The language development of children who are 
hard of hearing is influenced by factors such as age of diagnosis, 
degree of hearing loss, hearing device fitting, and hearing age (i.e., the 
onset of hearing, corresponding to the time of fitting with hearing 
devices) (Cupples et al., 2018). Children who are hard of hearing 
demonstrate lower phonological working memory skills than their 
peers with typical hearing, even though there is interindividual 
variability in this respect (McCreery and Walker, 2021; Tomblin et al., 
2015). Phonological working memory requires skills in phonological 
perception and short-term memory. These skills are important for the 
acquisition of vocabulary and morphosyntax. Thus, difficulties in the 
area of phonological working memory affect the acquisition of lexical 
and morphosyntactic representations in children (Chiat, 2015). In 
addition, substantial vocabulary deficits in receptive as well as 
expressive vocabulary have been reported for children who are hard 
of hearing (Davidson et al., 2019; Lund, 2016; McCreery and Walker, 
2021; Walker et al., 2019). Together with a reduced vocabulary size 
and slower acquisition of new word forms (Lederberg and Spencer, 
2001), children who are hard of hearing also frequently demonstrate 
difficulties in the areas of morphology and syntax (Boons et al., 2013). 
They may produce less complex syntax (Klieve et al., 2023; Werfel 
et  al., 2021) with fewer correct coordinated clauses, subordinate 
clauses, and simple infinitives compared to their peers with typical 
hearing (Werfel et al., 2021) and they show delayed processing of 
complex syntax (Schouwenaars et al., 2019). Furthermore, studies 
have reported pronounced difficulties in children who are hard of 
hearing in terms of pragmatic skills, which include the ability to 
initiate and keep conversations going, respond appropriately, 
understand the perspectives of others and use appropriate language 
strategies in different situations (Crowe and Dammeyer, 2021; Duncan 
and O’Neill, 2022; Matthews and Kelly, 2022).

The production of a complete and coherent narrative draws on 
linguistic skills at the lexical, morphological, syntactic, semantic, and 
pragmatic level (Botting, 2002; Vandewalle et al., 2012), as described 
in the following sections.

1.2 Narratives

Narratives can be defined as a description of one or more events 
or experiences, that are organized in a temporal sequence of at least 
two connected sentences (Labov, 1972). Thus, narrative skills involve 
both the comprehension and production of at least two related 
utterances at the discourse level (De Fina and Georgakopoulou, 2011). 
Narratives involve a single event or a sequence of events (Abbott, 
2008) and refer to either real or fictional events or actions (Berman 
and Slobin, 1994).

Narratives include the use of so-called decontextualized language 
(Curenton and Justice, 2004; Dickinson and Snow, 1987) which is 
characterized by communication that is not related to a specific 
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situation or action (Dickinson and Porche, 2011; Pearson, 2002; Snow 
et  al., 1995). Finally, a comprehensive knowledge of language is 
necessary to establish decontextualization in a narrative and provide 
detailed descriptions of characters, events and their sequential 
progression, for instance to explain situation-dependent actions to 
other people. This includes lexical-semantic and morphological 
knowledge, as well as the ability to construct complex sentences 
(McCabe and Rollins, 1994; Melzi and Caspe, 2017).

1.3 Analysis of narrative skills

The analysis of narrative skills enables the identification of specific 
language strengths and weaknesses in an ecological and valid manner 
(see Botting, 2002; Cleave et al., 2010; Heilmann et al., 2010; Justice 
et al., 2006). Narrative skills can be examined through the analysis of 
the macrostructure and the microstructure. The macrostructure refers 
to the global organization and content structure of a narrative, while 
the microstructure refers to the linguistic expression of this 
macrostructure (Liles et al., 1995; McCabe and Rollins, 1994). The 
macrostructure can be analyzed using the multidimensional theory of 
narrative organization (see Lindgren et  al., 2023). This theory 
operationalizes the macrostructure of narratives in production and 
comprehension in terms of qualitative and quantitative as well as 
factual and inferential dimensions. The macrostructure consists of 
single elements, such as goals (G), attempts (A), outcomes (O), and 
internal states (IS), which are organized in episodes. In terms of the 
quantity dimension, the number (or sum) of these produced 
components is the structure of the story. The qualitative dimension 
reflects the complexity of a narrative. To assess the degree of 
complexity of the narrative, the extent to which the core episodic 
components (attempt, outcome, goal and internal states) are combined 
is investigated. The factual and inferred components are another 
dimension of the multidimensional theory. Both inferred dimensions 
represent the goals and internal states, while the two factual 
dimensions relate to attempts and outcomes. The factual dimensions 
are visualized directly, e.g., in picture stories, which makes them easier 
to understand and produce (Lindgren et al., 2023). Meanwhile, the 
microstructure refers the linguistic organization and production of a 
coherent story on the lexical, morphological, and syntactic level 
(Justice et al., 2006; Kawar et al., 2019). Common assessments of a 
narrative’s microstructure include productivity (total number of words 
and utterances), lexical diversity (number of different words), and 
syntactic complexity (mean length of utterances; MLU) (e.g., Licandro, 
2016; Rodina, 2017).

Microstructural and macrostructural skills are also interrelated, 
as the expression of the macrostructure is supported by the 
development of microstructural skills (e.g., Berman and Slobin, 1994). 
Lexical proficiency is an important precursor for narrative production, 
as vocabulary knowledge is related to macrostructural skills. Having 
a good lexical proficiency can help organize narratives, especially for 
children who do not yet have fully developed syntactic skills 
(Heilmann et al., 2010; Norbury and Bishop, 2003). In turn, weak 
morphosyntactic skills may hinder the ability to express complex 
relationships within the story structure (Kaderavek and Sulzby, 2000), 
since syntactic knowledge, such as the ability to use temporal 
conjunctions, supports story cohesion (Norbury and Bishop, 2003). 
Initial evidence suggests that phonological working memory serves as 

an underlying capacity for narrative skills in children who are hard of 
hearing, particularly for macrostructural skills (Walker et al., 2023).

1.4 Narrative skills in children who are hard 
of hearing

Only a limited number of studies have examined the narrative 
skills of children who are hard of hearing and they reported varying 
results. Boons et  al. (2013) found that school-age children with 
cochlear implants (CI) produced a similar number of utterances as 
their age-matched peers with typical hearing. However, from a 
macrostructural perspective, they produced significantly fewer 
complete settings in the story, initiating and episodic elements. 
Despite producing a similar number of utterances, the children who 
are hard of hearing demonstrated a higher percentage of utterances 
with errors and produced a shorter MLU (Boons et al., 2013). Jones 
et al. (2016) also compared the narrative skills of children who were 
hard of hearing (fitted with either hearing aids (HA) or CI) to those of 
children with typical hearing. They found that on the macrostructural 
level, both groups (6–11-year-old children) exhibited comparable 
results and were able to produce key elements of narrative structure 
and content. However, on the microstructural level, children who are 
hard of hearing displayed difficulties in using grammatical expressions 
that rely on finer pragmatic and linguistic skills. The authors also 
identified strong correlations between expressive vocabulary and 
microstructural skills as well as weak correlations between expressive 
vocabulary and macrostructural skills. Furthermore, an Italian study 
by Zanchi et al. (2021) compared three- to seven-year-old children 
with CI to groups of children matched for chronological or hearing 
age. They found no significant differences in macrostructural abilities, 
such as quantity of information, structure, and cohesion between 
children with CI and those matched for chronological age. However, 
children with CI produced a higher number of events than children 
with typical hearing matched in hearing age. Regarding the 
microstructure, the group of children with CI produced stories that 
were lexically less diverse than their age-matched peers, while no 
significant differences emerged in story length, MLU in words or 
syntactic complexity. Finally, Walker et al. (2023) analyzed factors 
influencing narrative performance in story generation and narrative 
retells in seven-year-old children who are hard of hearing and their 
age-matched peers with typical hearing from the United  States. 
Vocabulary as well as phonological working memory skills were 
among determining factors for the link between hearing status and 
narrative skills in story generation.

In sum, children who are hard of hearing may display challenges 
at both, the macro- and microstructural level. However, 
macrostructural skills appear less affected than microstructural skills 
in children with CI (Boons et al., 2013; Jones et al., 2016; Zanchi et al., 
2021). Study findings were less conclusive with respect to 
microstructural abilities (e.g., Boons et al., 2013; Jones et al., 2016).

Note that many studies have used retelling tasks to analyze 
narrative skills in children who are hard of hearing (e.g., Boons et al., 
2013). While this is a valid approach, retelling tasks require children 
to simultaneously listen to and comprehend the sample story 
presented in spoken language, which is especially challenging for 
children who are hard of hearing. In our study, we  used a story 
generation task which allows for children to construct their story 
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independently. In addition, we wanted to investigate how children 
who are hard of hearing create stories rather than reproduce them. 
Finally, there is a research gap with regard to the narrative skills of 
children who are hard of hearing in German-speaking environments, 
as most previous studies have primarily focused on English-speaking 
children, which may limit the generalizability of the findings to other 
linguistic and cultural groups.

1.5 The current study

Given the importance of narrative skills for child development 
and the current limited and heterogeneous nature of existing studies, 
there is a clear need for further research on the narrative skills of 
children who are hard of hearing. To explore the relationship between 
spoken narrative skills of German-speaking children who are hard of 
hearing and their peers with typical hearing, we  posed the 
following question:

How do school-aged children who are hard of hearing produce 
macro- and microstructural elements in oral picture-based 
narratives, as compared to their peers with typical hearing?

Based on the current state of knowledge, we  expect 
macrostructural narrative skills of children who are hard of hearing to 
be  similar to those of children with typical hearing, and 
microstructural narrative elements to be  less well developed in 
comparison to their peers with typical hearing.

Also, further research is needed to understand the relations 
between receptive vocabulary, phonological working memory, and 
narrative skills in children who are hard of hearing. Therefore, our 
second aim was to investigate how lower-level language skills correlate 
with narrative skills in children who are hard of hearing and children 
with typical hearing. Specifically, we asked:

What are the relationships between narrative skills at the level of 
macro- and microstructure, receptive vocabulary and phonological 
working memory and which factors predict children’s narrative 
skills best?

We decided to focus on two lower-level language skills, namely 
phonological working memory and receptive vocabulary. We chose 
receptive vocabulary over expressive vocabulary, because the 
comprehension of words gives an indication of children’s vocabulary 
development without depending on a production task, which may 
be  difficult for children with hearing loss, even if they know the 
corresponding words. It also provides a well-established estimate of 
language comprehension and it is closely related to literacy 
development (Taylor et al., 2013). For example, a strong receptive 
vocabulary enables children to understand and use a variety of words 
in their stories. Although children who are hard of hearing may 
experience delays in the development of these lower-level language 
skills due to delayed and/or reduced auditory input, the relationships 
between these skills and narrative skills should follow similar patterns 
to those seen in children with typical hearing. For both groups, 
we expected that better developed lower-level language skills support 
the expression of more advanced narrative skills. We  predict 
vocabulary size to be positively correlated with measures of narrative 

micro- and macrostructure based on previous studies. Predictions for 
a relationship between narrative skills and phonological working 
memory are harder to derive due to the lack of research on narrative 
development in children who are hard of hearing. Walker et al. (2023) 
provided preliminary evidence that phonological working memory 
may emerge as a determining factor for the relationship between 
hearing status and narrative abilities. This will be further investigated 
in the present study.

2 Methods

2.1 Participants

This study included a total of 50 German-speaking children: 22 
children who are hard of hearing (CHH) and 28 children with typical 
hearing (CTH) who were matched for hearing age [t(48) = 0.480, 
p = 0.627, d = 1.39] (Table 1). We define hearing age as the age of 
initial intervention (i.e., receiving the first hearing device, which was 
on average at the age of 2;6 years). We chose to match the two groups 
for hearing age as well as possible instead of chronological age, since 
this allows us to better understand the effects of hearing impairment 
after the fitting of hearing devices. Furthermore, since age of diagnosis 
and aiding can vary, this choice makes the group of children who are 
hard of hearing slightly more homogeneous. Due to partial 
information obtained in the data collection process, we were not able 
to compute hearing age for five children. We  therefore used 
chronological age for the children with missing data for the matching 
process. One child from the CHH group was a simultaneous learner 
of Kurdish in addition to German and one child from the group of 
CTH was a simultaneous learner of Dutch. The group of CHH (8 
female, 14 male) was between 6;5 and 14;0 years old (Mage = 10;5 years). 
We  recruited a heterogeneous group of children who are hard of 
hearing, as this was an exploratory study and our aim was to analyze 
the range of their narrative abilities as well as the relation of these 
abilities with receptive vocabulary and phonological working memory. 
Our focus was on investigating language processing skills of children 
with known delayed or partial access to auditory input without 
requiring detailed audiological testing, as we did not aim to examine 
specific effects of auditory processing associated with hearing loss.

Individual hearing loss was diagnosed on average at the age of 
1;3 years, with initial intervention starting on average at the age of 
2;6 years. According to parental report (based on questionnaires) as 
well as school records, children had varying degrees of hearing loss, 
ranging from mild to profound. Children were fitted with CIs and/or 
hearing aids, either unilaterally or bilaterally, depending on the type 
and degree of their hearing loss. Thirteen children were fitted 
bilaterally and five children unilaterally. One child had a unilateral 
hearing loss, but did not use any hearing device, and we were not able 
to obtain information for three children (see Supplementary Appendix 1 
for details). All participating children primarily communicated using 
spoken language and the majority of CHH (n = 16) attended a special 
needs school for children with hearing loss. As per parental report, 18 
out of the 22 children had been diagnosed with attention, reading, 
learning, and/ or language difficulties. These diagnoses were not 
exclusion criteria for our study. Language difficulties as a result of 
hearing loss are expected, as for the other difficulties, we cannot know 
if these diagnoses were consequences of their hearing loss or if these 
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were additional unrelated difficulties. CHH were recruited through 
their school as well as an announcement in the regional newspaper. 
Five families did not return a complete questionnaire and some data 
points on demographic information are therefore missing. We still 
decided to include all children in our study.

The age of the CTH (10 female and 18 male) ranged from 6;2 to 
12;11 years (Mage = 9;0 years). All children in this group were 
screened for hearing loss by means of an audiogram. This was 
performed at the time of testing as part of the protocol: they all had 
PTA4 values within normal limits. As per parental report, one child 
had been diagnosed with developmental verbal dyspraxia, one child 
with attention difficulties and one child with attention and learning 
difficulties. We decided to not exclude these children because we had 
no further information about the diagnosis and no indication how 

these diagnoses had affected their language development. For the 
remaining children, no diagnoses were reported. We recruited CTH 
through an announcement in the regional newspaper and through 
flyer distribution.

2.2 Materials and general procedure

Ethics approval for data collection was granted by the central 
ethics committee of the Carl von Ossietzky Universität Oldenburg. 
Testing took place in a one-on-one setting, either in a quiet room of 
their school or in the Speech and Music Lab of the Carl von Ossietzky 
Universität Oldenburg. A testing session lasted about half an hour for 
CHH and about 1 h for CTH, since we additionally performed an 
audiogram with these children. All children also completed a second 
session (approx. 1 h) for an additional study. They received a small 
present to thank them for their participation.

Receptive vocabulary was assessed using the German version of 
the Peabody Picture Vocabulary Test (PPVT-4) (Lenhard et al., 2015) 
where the child is asked to select the most fitting picture from four 
options corresponding to a spoken word. The PPVT-4 comprises 228 
items divided into 19 sets with 12 items each and arranged in 
ascending order of difficulty. T-scores were used for further analysis, 
to control the PPVT-4 score for effects of age. Phonological working 
memory was assessed with the Crosslinguistic Nonword Repetition 
Test (CL-NWR; Chiat, 2015; see Hinnerichs, 2016 for the German 
version) in which children are asked to repeat nonwords consisting of 
two to five consonant-vowel sequences. A maximum of 16 points 
could be reached.

Children’s production of oral narratives was evaluated using the 
standardized Multilingual Assessment Instrument for Narratives 
(MAIN) (Gagarina et al., 2019). MAIN consists of four comparable 
stories with six full-color pictures. Each story consists of three 
episodes with an introduction of a setting (place and time), a main 
story structure (goals, attempts and outcomes) and internal state terms 
as initiating events and reactions. The chosen story for this study was 
the “Baby Bird-Story.” Following the testing protocol, participants 
were instructed to carefully look at the pictures and to generate their 
own story without direct support from the examiner. Afterwards, 
children were asked 10 questions about the story included in the 
MAIN protocol to assess story comprehension. Children’s narratives 
and answers were recorded using an Olympus linear PCM recorder.

Data collection was completed by three student assistants of the 
lab. They all had received training in collecting experimental data with 
children and the protocols (i.e., language tasks, audiogram) used in 
this study. They were overseen by the first author (LH) who is a 
doctoral student with a master’s degree in special needs education 
(incl. Standardized diagnostics) and practical diagnostic experience. 
The audiological tests on the TH children were performed by the same 
student assistants.

The audio recordings were transcribed by the article’s first author 
(LH) following the Codes for the Human Analysis of Transcripts 
(CHAT) conventions of the Child Language Data Exchange System 
(CHILDES) (MacWhinney, 2000). Utterances from both the child 
and the examiner that were unrelated to the narrative were 
transcribed, but excluded from the analysis (e.g., questions about 
word meanings; comments on events outside the room). All 
utterances were divided into communication units (C-units) (Loban, 

TABLE 1 Characteristics of participant groups.

CHH CTH

Background information

Gender Male: n = 14

Female: n = 8

Male: n = 18

Female: n = 10

Chronological age at 

testing

n = 22

Mean: 10 yr. 5mo

Min: 6 yr. 6mo

Max: 14 yr. 0mo

n = 28

Mean: 9 yr. 0mo

Min: 6 yr. 2mo

Max: 12 yr. 11mo

Hearing age at testing n = 17

Mean: 8 yr. 2mo

Min: 5 yr. 1mo

Max: 12 yr. 4mo

n = 28

Mean: 9 yr. 0mo

Min: 6 yr. 2mo

Max:12 yr. 11mo

Care giver 1 education n = 21

Elementary school: 1

Technical education: 15

High school diploma: 2

Bachelor degree: 2

Master degree: 0

Doctoral degree: 1

n = 28

Elementary school: 0

Technical education: 7

High school diploma: 2

Bachelor degree: 5

Master degree: 10

Doctoral degree: 4

Care giver 2 education n = 18

Elementary school: 3

Technical education: 12

High school diploma: 1

Bachelor degree: 1

Master degree: 0

Doctoral degree: 1

n = 28

Elementary school: 0

Technical education: 11

High school diploma: 1

Bachelor degree: 8

Master degree: 5

Doctoral degree: 3

Auditory factors

Age at diagnosis n = 18

Mean: 1 yr. 3mo

Min: 0 yr. 1mo

Max: 5 yr. 4mo

Age at initial intervention n = 14

Mean: 2 yr. 6mo

Min: 0 yr. 1mo

Max: 5 yr. 1mo

CHH, children who are hard of hearing; CTH, children with typical hearing; PPVT-4, 
T-score of the Peabody Picture Vocabulary Test (Lenhard et al., 2015); Hearing age, Time 
period in which learning to hear takes place in the context of a hearing device (CI or HA); 
Age at diagnosis, age at which hearing loss was diagnosed; Age at initial intervention, age at 
which the child first received a hearing device.
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1976), that is syntactic units that include a main clause as well as all 
dependent components, such as phrases or subordinate clauses 
(Retherford, 2000). Additionally, one-word and multi-word 
utterances without a complete sentence structure (e.g., “birds”; “is 
back”) were considered in the analysis as a C-unit. Conversely, 
repetitions that added no further meaning to the story (e.g., “And 
then…and then the cat comes”) and filler words (e.g., “mhmm”; 
“uh”s) were excluded from the analysis. If a child self-corrected, only 
the corrected form was evaluated. Unintelligible productions were 
also excluded from further analyses.

2.3 Coding and measure

Transcriptions of the full dataset and analyzes of the narrative 
macro- and microstructure were made by the first author (LH). To 
establish interrater reliability, 80 % of the corpus was independently 
transcribed by a student assistant trained on our protocol and on the 
CHILDES conventions. We  used Spearman rank correlations to 
calculate inter-rater agreements. For the macrostructural parameters, 
the values were r = 0.902**, p < 0.001 for story structure and r = 0.880**, 
p < 0.001 for structural complexity. With regard to microstructural 
parameters, the correlation values were r = 0.987**, p < 0.001 for the 
total number of words, r = 0.982**, p < 0.001 for lexical diversity, 
r = 0.851**, p < 0.001 for number of C-units, and r = 0.894**, p < 0.001 
for syntactic complexity. As displayed in Table 2, the macrostructure 
was assessed using the MAIN protocol (Gagarina et al., 2019). Points 
were assigned for story structure with one or two points if the child 
introduced a place and/or time (setting). In addition, one point for each 
initiating event (goal, attempt and outcome), as well as internal state 
terms were awarded. A total of 17 points could be obtained, with five 
points allocated for each of the three episodes and 2 points for the 
setting. Regarding structural complexity, children could achieve a 
maximum of 12 points, with a cap of four points for each of the three 
episodes. More detailed information on the assessment of structural 
complexity can be found in Table 2. Additionally, for every correctly 
answered comprehension question, the child received one point 
allowing for a total of 10 points (see Table 2).

The microstructural parameters included productivity, lexical 
diversity, and syntactic complexity, which are all sensitive indicators of 
children’s linguistic abilities (e.g., Justice et al., 2006; Uccelli and Páez, 
2007). Calculations were performed using the software Computerized 
Language ANalysis (CLAN) (MacWhinney, 2000). For productivity 
measures, we used the CLAN command freq to calculate both the total 
number of words and C-units. Regarding lexical diversity, two 
measures were computed. Firstly, the number of different words was 
determined through lemmatization, a lexicographic reduction of 
inflectional forms of a word to their basic form, preventing inflation 
due to grammatical variations (Bedore et al., 2010). Lemmatization 
involved transferring the CLAN word list obtained via the freq 
command to an Excel worksheet. The lemmas were then manually 
sorted into the respective base form of a word, considering grammatical 
variations (e.g., have, has, had as variants of have). Composites were 
divided into their respective root words. Secondly, lexical diversity was 
calculated by dividing the determined lemmas by the total number of 
words. To assess syntactic complexity, we calculated the MLU, which 
represents the average C-unit length in words, using the mlu command. 
A higher MLU value indicates more complex C-units.

2.4 Data analysis

To address the research questions, we performed descriptive 
and inferential statistical analyses, including t-tests. Accounting 
for high interindividual variability, we  ran Spearman rank 
correlations to examine relations between narrative skills, receptive 
vocabulary, and phonological working memory. Effect sizes were 
determined according to Cohen (1988), where r = 0.10 indicated a 
small effect, r = 0.30 a medium effect, and r = 0.50 a large effect. 
We conducted t-test to assess differences between the groups across 
all narrative parameters, receptive vocabulary, and phonological 
working memory. The homogeneity of variance was checked prior 
to the analyses using Levene’s test. Cohen’s d (Cohen, 1988) was 
employed to interpret the effect sizes of the group differences, 
considering a small effect at d = 0.2, a medium effect at d = 0.5 and 
large effect at d ≥ 0.8. Statistical significance was determined at 
p < 0.05. Due to the relatively small sample size and hence an 
increased risk of a type II error, the Bonferroni correction was not 
applied. A multiple linear regression analysis was conducted to test 
the strength of the relationship between narrative skills and lower-
level language skills.

3 Results

This cross-sectional study investigated differences in oral narrative 
skills of children who are hard of hearing and children with typical 
hearing. Table 3 displays the descriptive statistics and t-test results 
regarding the macro- and microstructure in story generation.

TABLE 2 Description of the macrostructural analyses.

Analysis Description

Story structure Setting: introduction of a place and/ or time: 0–2 points, e. g: 

Once upon a time there were 3 birds in a nest

Initiating event, one point for each:

Goal e. g.: “The mother bird wanted to get the babies a worm”

Attempt e. g.: “The mother bird flew away”

Outcome e. g.: “The mother bird brought a worm”

Internal state terms e.g.: “The baby birds were hungry”

Structural 

complexity

1 point Attempt and outcome

e.g.: “The mother bird flew away and brought a 

worm”

2 points Goal

e. g.: “The mother bird wanted to get the babies a 

worm”

3 points Goal and attempt or outcome

e. g.: “The mother bird wanted to get the babies a 

worm and flew away”

4 points Attempt and outcome and goal

e. g.: “The mother bird wanted to get the babies a 

worm and flew away and brought a worm”

Comprehension 

(see MAIN 

protocol)

Goal of the episode: e.g., Why does the cat jump up the tree?

Internal state terms: e.g., How do the baby birds feel?

Consequences of the episode: e.g., How does the cat feel?
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High inter-individual variability was found for all parameters in 
both groups. With regard to lower-level language skills, the parameters 
differed more in the group of CHH than in the group of CTH. To 
further determine the descriptive differences statistically, t-tests were 
used to test for group differences (CHH or CTH) for all narrative 
parameters. With regard to the macrostructure, no statistically 
significant between-group differences were found for the story 
structure [t(48) = 0.14, p = 0.44, d = 0.04], structural complexity 
[t(48) = 1.70, p = 0.10, d = 0.48], and the comprehension of the story 
[t(48) = −0.39, p = 0.35, d = −0.11]. Regarding the microstructure, the 
narratives of the groups did not differ in total number of words 
produced. Also, no between-group difference with respect to syntactic 
complexity was detected. However, significant between-group 
differences were observed for lexical diversity [t(48) = 2.31, p = 0.01, 
d = 0.66] and the number of C-units produced [t(48) = −1.82, 
p = 0.04, d = −0.52]. The narratives of CTH had a significantly higher 
lexical diversity, but the CHH produced significantly more C-units in 
their narratives. There were no significant between-group differences 
with regard to the other microstructural parameters. There were 
significant between-group differences for lower-level language skills, 
both for receptive vocabulary [t(34) = 8.36, p < 0.001, d = 2.51] and 
for phonological working memory [t(45) = 4.88, p < 0.001, d = 1.40], 
where the CTH outperformed the CHH.

As part of the second research question, we used Spearman 
rank correlations to investigate the relations between narrative skills 
and lower-level language skills. Results are summarized in 

Supplementary Appendix 2. Significant and positive correlations 
between both macrostructural parameters (i.e., story structure and 
structural complexity), and phonological working memory (story 
structure: r = 0.317*, p = 0.028; structural complexity: r = 0.347*, 
p = 0.016) suggest that better phonological working memory skills 
are related to the ability to verbally construct a more advanced story 
structure and structural complexity. Additionally, both 
macrostructural parameters were highly intercorrelated 
(r = 0.707**, p < 0.001), indicating that a higher story structure 
score goes along with a higher structural complexity. Finally, a well-
structured story was associated with better performance on 
comprehension questions (story structure: r = 0.298*, p = 0.035).

On the microstructural level, a higher receptive vocabulary was 
associated with a higher lexical diversity (r = 0.436**, p = 0.002) and 
fewer produced C-units (r = −0.288*, p < 0.042). However, no 
significant correlations were found between the microstructural 
parameters and the phonological working memory score. Several 
microstructural parameters are interrelated: A higher total number of 
words was correlated to a higher number of C-units (r = 0.715**, 
p < 0.001), and a higher syntactic complexity (r = 0.561**, p < 0.001). 
In contrast, a lower lexical diversity was linked to a higher total 
number of words (r = −0.532**, p < 0.001) and the number of C-units 
(r = −0.559**, p < 0.001).

There were further relations between the macro- and 
microstructural parameters. A good story structure, a high structural 
complexity and better results in the comprehension questions were 

TABLE 3 Macro- and microstructure scores and between-group comparison.

Test variable Group N M SD t df p d

Macrostructure

Story structure CHH 22 7.64 1.941 0.14 48 0.44 0.04

CTH 28 7.71 1.941

Structural complexity CHH 22 3.95 2.497 1.70 48 0.10 0.48

CTH 28 5.29 2.930

Comprehension question CHH 22 7.32 2.079 −0.39 48 0.34 −0.11

CTH 28 7.11 1.792

Microstructure

Total number of words CHH 22 73.82 20.800 −0.19 48 0.85 −0.05

CTH 28 72.54 25.580

C-units CHH 22 10.91 2.022 −1.82 48 0.04 −0.52

CTH 28 9.75 2.382

Lexical diversity CHH 22 0.527 0.084 2.31 48 0.01 0.66

CTH 28 0.582 0.081

Syntactic complexity CHH 22 6.925 1.285 1.14 48 0.26 0.33

CTH 28 7.426 1.711

Lower-level language skills

PPVT-4 CHH 22 40.73 10.855 8.36 34 0.001 2.51

CTH 28 62.96 6.947

CL-NWR CHH 21 9.71 3.875 4.88 45 0.001 1.40

CTH 27 13.70 1.564

CHH, children who are hard of hearing; CTH, children with typical hearing; PPVT-4, T-score of the Peabody Picture Vocabulary Test (Lenhard et al., 2015); CL-NWR, Crosslinguistic 
Nonword Repetition Test (Chiat, 2015).
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associated with a higher total number of words (story structure: 
r = 0.693**, p < 0.001; story complexity: r = 0.370**, p = 0.008; 
comprehension questions: r = 0.314*, p = 0.026). In addition, a better 
and more complex structure was found for children with a higher 
number of C-Units (story structure: r = 0.535**; p < 0.001; structural 
complexity: r = 0.328*, p = 0.020).

Before conducting the regression analyses, the assumptions were 
checked to ensure that the models were appropriate and robust. The 
criteria were only met for lexical diversity. Therefore, the analysis 
(Table  4) was conducted with lexical diversity as the dependent 
variable and receptive vocabulary and phonological working memory 
as independent variables. The overall model was significant [F(2, 
45) = 6.623, p = 0.003], accounting for 22.7% of the variance of the 
dependent variable lexical diversity (R2 = 0.227). Receptive vocabulary 
was the only significant predictor of lexical diversity [β = 0.520, 
t(45) = 3.116, p = 0.003]. Phonological working memory, in contrast, 
was not a significant predictor of lexical diversity [β = −0.076, 
t(45) = −0.435, p = 0.653].

4 Discussion

This cross-sectional study was the first to examine the narrative 
skills of German-speaking children who are hard of hearing on a 
macro- and microstructural level compared to a group of children with 
typical hearing as well as the impact of lower-language skills on 
narratives in these groups. Note that this is an exploratory study with a 
relatively heterogeneous group of children with hearing loss and the 
results are therefore preliminary. It is well-known that children who are 
hard of hearing face challenges in lower-level language skills (e.g., Klieve 
et al., 2023; McCreery and Walker, 2021). However, less is known about 
the impact of hearing loss on higher level language skills, such as the 
ability to produce a narrative, and about how lower-level language skills 
relate to these narrative skills in these children. Therefore, our first aim 
was to investigate group differences between children who are hard of 
hearing and children with typical hearing of a comparable hearing age, 
based on spontaneously produced oral narratives. More specifically, 
we examined whether macro- and microstructure parameters differed 
between the two groups and whether these were related to vocabulary 
and phonological working memory.

4.1 Group comparison on macrostructural 
level

In line with Jones et al. (2016), we found no significant difference 
between the children who are hard of hearing and the children with 

typical hearing with regard to the story structure and structural 
complexity. Zanchi et  al. (2021) reported similar findings when 
comparing children who are hard of hearing and children with typical 
hearing matched for chronological age. However, the authors reported 
that children who are hard of hearing outperformed younger children 
matched in hearing age in terms of the quantity of information (e.g., 
agents, events) in the narratives told. The lack of between-group 
differences at the macrostructural level in our study may be due to the 
fact that those skills are more dependent on cognitive skills, age, and 
the children’s overall development than on language skills and 
auditory experience (Bitetti et al., 2020; Jones et al., 2016; Zanchi et al., 
2021). Especially cognitive skills play a particularly important role in 
the construction and understanding of narratives, as these skills 
include the understanding of narrative structure, and organizing 
information coherently. Thus, children with delays in certain language 
areas may still have the cognitive skills to effectively comprehend and 
create narratives. Macrostructural skills therefore appear to be less 
affected. Our results also suggest that the children who are hard of 
hearing comprehended the story equally well as the children with 
typical hearing. This finding contrasts with Jones et al. (2016) who 
found that children who are hard of hearing gave less detailed and/or 
relevant responses to comprehension questions related to characters 
intentions or feelings. Note, however, that Jones et al. (2016) only 
asked two comprehension questions, while the protocol (MAIN) used 
in the current study includes 10 comprehension questions. Lindgren 
et al. (2023) pointed out that due to the conception of the narrative 
task and the related comprehension questions in MAIN, children may 
generally perform better in the area of comprehension questions than, 
for example, in story generation. This would fall in line with 
our results.

4.2 Group comparison on microstructural 
level

With regard to the microstructure, significant between-group 
differences were found. On average, children who are hard of hearing 
produced more C-units than the group of children with typical 
hearing. In contrast to our finding, Boons et al. (2013) did not find 
differences in the number of produced C-units. It is possible that 
these differing findings result from procedural and evaluation-
related factors. In our study, the children told a story independently, 
whereas Boons et  al. (2013) collected narratives via story retell. 
Perhaps the children who are hard of hearing in our study needed 
more utterances to implement the macrostructural organization of 
the story than children with typical hearing. However, the increased 
number of C-units did not affect the length of the story. The total 
number of words produced and the syntactic complexity (MLU in 
words) did not differ significantly between the two groups. 
Meanwhile, another significant group difference was found for 
lexical diversity. The narratives of the children with typical hearing 
showed a higher lexical diversity than the narratives of the children 
who are hard of hearing. Similarly, Zanchi et  al. (2021) found a 
group difference for lexical diversity, but not in the length of 
narratives. The higher lexical diversity suggests that the children 
with typical hearing used a more extensive vocabulary, while 
children who are hard of hearing were more likely to use the same 
expressions when generating their story.

TABLE 4 Summary of multiple linear regression analyses.

Lexical diversity

Predictors b SE β p

PPVT-4 0.003 0.001 0.520 0.003

NWR −0.002 0.004 −0.076 0.653

R2 0.227 (p = 0.003)

PPVT-4, T-score of the Peabody Picture Vocabulary Test (Lenhard et al., 2015); CL-NWR, 
Crosslinguistic Nonword Repetition Test (Chiat, 2015).
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4.3 Group differences in terms of 
lower-level language skills

The group differences in the PPVT-4 and in the NWR task 
indicate that children who are hard of hearing not only exhibit 
difficulties in their vocabulary development, but also in phonological 
working memory. All in all, the children who are hard of hearing in 
our study showed better narrative skills than reported in previous 
studies. We argue that differences in methods and data collection can 
account for these differences. For example, other studies used 
different stories and different types of narratives (retell vs. story 
generation). Furthermore, differences may result from different 
profiles of children who are hard of hearing and a limited number of 
participants as well as from the heterogeneity of the group of children 
who are hard of hearing. Finally, German differs from English in 
several aspects, among them morphology and word order, and 
therefore comparability with studies from English-speaking children 
may be limited.

4.4 Individual profiles of children who are 
hard of hearing

Since the group of children who are hard of hearing is highly 
heterogenous, we also looked at their individual profiles to gain 
first insights into whether or not their history with hearing loss 
could help explain the heterogeneity of their narrative abilities. 
The following remarks extend our previous analyses from a 
qualitative perspective. In our study, the children with unilateral 
hearing loss and/or mild hearing loss showed better 
macrostructural (e.g., story structure and structural complexity) 
and microstructural skills (especially lexical diversity and 
syntactic complexity). These children also had better lower-level 
language skills. The type of device they use did not seem to 
influence the results, as the children with CIs performed just as 
well as the children with bilateral HAs and those with both a CI 
and a HA. Children who had an early diagnosis but a delayed 
initial intervention (after the age of 2;3 years) were more likely to 
have poorer narrative skills and lower-level language skills. This 
pattern was particularly evident in children who were fitted with 
bilateral CIs. It appears that a younger age at diagnosis of hearing 
loss, earlier onset of intervention, and unilateral and/or mild 
hearing loss, might support the development of narrative skills. 
The matching procedure is another important point to consider 
when comparing the language skills of children who are hard of 
hearing and children with typical hearing. Some studies matched 
groups of children based on chronological age (e.g., Boons et al., 
2013), while others match them based on hearing age (e.g., 
Huttunen and Ryder, 2012). Matching based on hearing age 
provides a more appropriate basis for developmental comparisons 
regarding auditory input received by the children. This approach 
allows differences in language skills to be more accurately linked 
to the quality and duration of hearing exposure, while 
chronological age comparisons are better suited for assessing 
overall developmental differences. Since our aim was to investigate 
the occurrence of hearing loss and the associated effects on 
language abilities and how these are related to narrative skills, 
we matched the children based on their hearing age.

4.5 Relationships between narrative skills 
and related spoken language skills

The second aim of our study was to investigate relations between 
narrative skills at the macro- and microstructural-level, and to 
examine the role of receptive vocabulary and phonological working 
memory along with an investigation of which factors predict narrative 
skills on both groups best. Receptive vocabulary and lexical diversity 
were positively correlated, whereas receptive vocabulary and the 
number of C-units were negatively related. This suggests that children 
with a better receptive vocabulary tell more lexically diverse stories 
and require fewer utterances. For all other microstructural parameters, 
no correlation with receptive vocabulary or phonological working 
memory emerged. There were no correlations with receptive 
vocabulary at the macrostructural level. To further examine the 
relations between receptive vocabulary and narrative skills and to 
analyze whether receptive vocabulary is a predictor for narrative skills, 
multiple regression analyses were conducted for lexical diversity. The 
results show that receptive vocabulary contributes to the explanation 
of narrative skills on a microstructural level, which is in line with 
Walker et al.’s findings (Walker et al., 2023). The results are partially 
consistent with Jones et  al.’s findings (Jones et  al., 2016), possibly 
because they examined expressive rather than receptive vocabulary. 
Further evidence for a more advanced language development is 
provided by the strong positive relationships between the 
microstructural parameters, which are based on expressive language 
skills. Our study adds to existing studies (e.g., Jones et al., 2016), as 
we  found that not only expressive but also receptive vocabulary 
significantly explains narrative microstructure. Moreover, some 
microstructural parameters correlate with each other. The number of 
words correlated highly and positively with the number of C-units on 
the one hand and with the syntactic complexity on the other. There 
were strong negative relationships between the total number of words 
produced and the lexical diversity and between the lexical diversity 
and produced C-units. This suggests a trade-off between lexical 
diversity and C-units: children who use many different words to create 
their narrative make less use of complex sentence structures (and vice 
versa). However, it should be noted that although children with typical 
hearing reached higher scores of lexical diversity in their narratives, 
this does not mean that on the content level they tell more complex 
and complete stories than children who are hard of hearing.

Finally, the present study shows that phonological working 
memory only correlates with macrostructural skills, i.e., story 
structure and story complexity. A stronger phonological working 
memory may help with sentences/ utterances planning which 
contributes to a better realization of the structure of the story. This 
improved skill of sentence planning enables the children to consider 
the overall structure of the story and ensure that their contributions 
fit coherently into the narrative. As a result, these children are more 
able to organize the structural elements of the story, such as the 
development of the plot and thematic coherence. This finding could 
indicate that well-developed short-term memory skills are an 
important prerequisite for structuring narratives. Despite the potential 
benefits of a strong phonological working memory, our analysis 
revealed no correlations between phonological working memory and 
microstructural parameters. This may suggest that while phonological 
working memory can facilitate broader aspects of narrative 
structuring, such as sentence planning and overall story coherence, it 
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does not exert a significant influence on microstructural features, such 
as syntactic complexity or lexical diversity. These results are supported 
by the multiple regression analysis, which indicates that phonological 
working memory is not a strong predictor of lexical diversity. This 
finding is in contrast to Walker et al. (2023) who found that not only 
vocabulary but also phonological working memory skills explained 
the relationship between hearing status and narrative skills in story 
generation. The differences in our results could be due to different 
methods of story generation tasks and therefore different demands on 
the children.

4.6 Limitations and future directions

Our study extends the current understanding of the narrative 
skills of German-speaking children who are hard of hearing, as it is 
the first study to examine these skills at both macrostructural and 
microstructural level in comparison to children with typical 
hearing. The study provides further insight into how hearing loss 
affects higher-level language skills, namely narrative production, 
and how these skills relate to lower-level language skills. When 
interpreting the results, it should be noted that this is an exploratory 
study and that the sample may not be representative of the general 
population of children who are hard of hearing due to its size and 
the limited background information on some of the children who 
are hard of hearing. We chose to include all participating children 
in our analyses, even though we  lacked some demographic 
information for some of the children. The results should therefore 
be considered as preliminary. Future research could also include a 
more targeted investigation with additional aspects such as 
cognitive skills. This could provide valuable information on 
whether and to what extent cognitive development affects the 
ability to tell stories, especially in children who are hard of hearing. 
As the aim of this study was to understand the effects of hearing 
loss on language skills regardless of individual factors such as 
severity or age of diagnosis and to focus on specific language skills, 
more research is needed to specifically address the role of type and 
degree of hearing loss, age of diagnosis and initial intervention and 
the role of cognitive development for instance. Additionally, future 
studies could examine potential differences between story 
generation tasks and retelling tasks and possible effects of the 
approach on the assessment of narrative skills in children who are 
hard of hearing.

5 Conclusion

To conclude, when compared to a group of children with 
comparable hearing age, the children who are hard of hearing in the 
present study were able to construct a narrative of similar content 
complexity, but they showed a relative weakness at the microstructural 
level in terms of lexical diversity. Between-group differences were also 
found for lower-level language skills like receptive vocabulary and 
phonological working memory, which appear to be  affected in 
children who are hard of hearing. Finally, receptive vocabulary was 
the factor that best explained narrative skills at the macro- and 
microstructural level. The observed weakness in lexical diversity at the 

microstructural level suggests that children who are hard of hearing 
could benefit from targeted interventions focusing on vocabulary 
enhancement. These could include activities that promote the use of 
a wider range of words in everyday communication, such as story 
retelling exercises. The differences in lower language skills such as 
receptive vocabulary and phonological working memory underline 
the need for early and continuous support in these areas. Educators 
and therapists might consider including specific exercises to 
strengthen phonological working memory, such as repetition and 
sequencing tasks, as well as strategies to improve receptive vocabulary, 
such as structured vocabulary building programs.
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