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Application of the Language Use Inventory: Identifying Pragmatic Language Deficits in Young
Children Who are Deaf or Hard of Hearing

Thesis Abstract — Idaho State University (2018)

Children who are Deaf or Hard of Hearing (DHH) demonstrate delayed pragmatic
language development compared to their age-matched hearing peers (Goberis, Beams, Dalpes,
Abrisch, Baca, & Yoshinaga-Itano, 2012). Early identification and intervention for social
language use in children who are DHH will lead to overall improvements in language and
pragmatic skills over time. Pragmatic skills are assessed in a variety of ways included parent-
reported questionnaires. The Language Use Inventory (LUI; O’Neill, 2007) has been
successfully applied to children from different populations but not yet to children who are DHH.
An increased understanding of the pragmatic profile of young children who are DHH can aid in
the early identification and intervention of these children who exhibit pragmatic language
deficits. The purpose of this study is to create a profile of the performance of young children who
are DHH on the LUI, as well as to reveal and confirm previously found attributes of the
relationship between age and degree of hearing loss on early language use of children who are
DHH.

Key words: Deaf, hard of hearing, Language Use Inventory, pragmatic language, theory of mind.
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APPLICATION OF THE LANGUAGE USE INVENTORY

Background

Estimates on the prevalence of hearing loss in children in the United States varies from
1.7% to 5%; and of infants born in 2004, the incidence of permanent childhood hearing loss was
1.1 per 1000 children screened (Mehra, Eavey, & Keamy, 2009). Martin-Prudent, Lartz, Borders
and Meehan (2016) reported that in 2008, 67% of children receiving early intervention were
receiving these services for hearing loss. Children who DHH demonstrate delayed pragmatic
development compared to their age-matched hearing peers (e.g., Goberis, Beams, Dalpes,
Abrisch, Baca, & Yoshinaga-Itano, 2012). There is reason to believe that early attention to social
language use in children who are DHH will lead to overall improvements in language and
pragmatic skills over time. Pragmatic skills are assessed in a variety of ways, particularly as
children enter school-age (O’Neill, 2007; Pesco & O’Neill, 2012; see also DeLucio &
Girolametto, 2011; Paatsch & Toe, 2013; Most, Shina-August, & Meilijson 2010; Peterson,
2004).The Language Use Inventory (LUI; O’Neill, 2007, 2009; Pesco & O’Neill, 2012) has been
used to assess early developing language use skills with children from different populations. This
study investigated performance trends on the LUI of young children who are DHH. The purpose
of this study is to determine the pragmatic profile for this population and how, in turn, this
profile may be used to support early intervention (EI) programming. More specifically, what
language development patterns are characteristic of children who are DHH, and how can the LUI
aid in the development of effective assessment and intervention tools?

Pattern of Pragmatic Language Development in Children who are DHH
Children who are DHH have been shown to have delayed development of pragmatic

language as well as differing patterns of development. Goberis and colleagues (2012) looked at
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order and type of pragmatic skill mastery and found both slower rates and differing orders of
skill acquisition in children who are DHH compared to normal hearing (NH) peers. Second,
observed interactions between pairs of preschool classmates found that children who are DHH
received only half as many initiations from peers as their normal hearing counterparts received
(DeLuzio & Girolametto, 2011). Third, Jeanes, Nienhuys, and Rickards (2000) examined
communication breakdowns, with regard to identification and the process of repair, in children
who are DHH versus NH children. Results indicated that children who are DHH were less aware
of their listener’s needs, and children who are DHH were found to use less effective means of
communication repair. Finally, Most, Shina-August, and Meilijson (2010) used The Pragmatic
Protocol to compare the verbal, nonverbal, and paralinguistic pragmatic skills of children who
are DHH compared to children with NH. Verbal aspects included pragmatic behaviors expressed
in words (e.g., responses to partners, cohesion, and choosing the conversation topic). Nonverbal
behaviors included eye gaze, facial expression, and physical contact. Paralinguistic aspects
related to how the words were used (e.g., clarity of speech, prosody, voice intention, and
fluency). Children who are DHH demonstrated a significantly higher use of inappropriate
behaviors and had not mastered consistent and appropriate use of pragmatic skills by the age NH
children had demonstrated their understanding and use.

Goberis and colleagues (2012) examined the pragmatic skills of 109 children with NH
compared to 126 children who are DHH based on the results of the Pragmatic Checklist (Simon,
1984), a parent-reported questionnaire. All participants were between the ages of 2 to 7 years.
Participants with NH were divided into the following groups by age: 18 to 29 months (n = 14),
30 to 41 months (n = 19), 42 to 53 months (n = 23), 54 to 65 months (n = 23), 66 to 77 months (n

=17), 78 to 89 months (n = 11), and 90+ months (n = 4). Participants who were DHH were
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divided similarly: 24 to 35 months (n = 93), 36 to 47 months (n = 50), 48 to 59 months (n = 102),
60 to 71 months (n = 89), 72 to 83 (n = 82), and 84 to 96 (n = 67). Parents completed a
questionnaire that consisted of demographic, language use, and situation comprehension
questions. Skills were considered mastered by a group when 75% of children were marked as
using more complex language as indicated by parent report. Children with normal hearing
mastered 44% (20 of 45) of the items by 3 years of age, 95% (43 of 45) by age 4 years, 98% at 5
years, and 100% by 6 years. In contrast, participants who were DHH demonstrated mastery of
6.6% (3 of 45) of the items by 6 years of age and 69% (31 of 45) of the items by 7 years. The
three items mastered by 6 years of age included (1) makes polite requests — uses words; please,
thank you, (2) expresses needs, and (3) role-plays with props. Items not mastered using complex
language by children who are DHH by 7 years of age included: (1) provides information on
request, (2) repairs incomplete sentences, (3) ends conversations, (4) interjects, (5) apologizes,
(6) requests clarification, (7) makes promises, (8) asks questions to problem solve, (9) asks
questions to make predictions, (10) retells a story, (11) tells four- to six-frame picture story in
correct order, (12) creates original story, (13) explains relationships between objects-action-
situations, and (14) compares and contrasts. Interestingly, findings were consistent even with
targeted intervention. Children who are DHH demonstrated development of pragmatic skills
more slowly and later as compared to their hearing peers.

DeLuzio and Girolametto (2011) also examined differences in pragmatic development
between children who are DHH and their peers through observational studies of classmates in an
integrated classroom. A total of 52 children, age 37 to 60 months, participated in the study; 24 as
observed participants, and 28 as playmates to the observed participants. Of the 24 observed

participants, half of the children were determined as having NH and were designated as the
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control group. The remaining 12 children were all diagnosed with a congenital severe to
profound hearing loss (SPHL) and were designated as the experimental group. Half of the
children in the experimental group used bilateral hearing aids (HAs), while the other half used
cochlear implants (CIs). Individual children from each group were paired with a playmate with
NH and matched by age, sex, parental education level, and number of siblings. Playmate and
participant dyads were videotaped playing with a toy farm set over two, 20 minute play sessions
and transcriptions were coded based on initiation/peer entry strategy, modality of initiations and
turns, outcome of initiation codes, and definitions of acceptable gestures.

Findings resulting in no statistically significant differences between the control and
experimental groups included: (1) the modality (i.e., verbal, vocal, gestural, or a combination) of
choice for initiations, (2) the proportion of responses provided to playmates, and (3) the mean
length of peer interaction. The results revealed that children with NH received twice as many
initiations (M = 20.3, SD = 15.6) compared to children who are DHH (M = 9.6, SD = 6.7), a
statistically significant difference with a large effect size (¢{11] =-3.20, p = .008, d = 0.92).
Also, a statistically significant difference (¢[11] = 3.34, p = .007) was found between the two
groups demonstrating that children with NH received proportionately more responses (M = .38,
SD = .19) to their initiations than the experimental group received (M = .17, SD = .15). Analysis
of initiation strategies showed that the related activity mode of initiation received the most
responses and was used most frequently by the children with NH, while the strategy of wait and
hover rarely worked and yet was used 31.7% of the time by children who are DHH compared to
participants with NH: 18.9% of the time. As a result, children who are DHH experienced social
isolation more frequently than their NH peers, which further impeded their development of

pragmatic skills gained from relationship interaction and social learning with peers.
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Jeanes and colleagues (2000) investigated the pragmatic skills related to communication
breakdown repair in children with NH compared to children who are DHH based on a paired
instructional task. Sixty students participated in the study, 20 of which had NH, and 40 of which
were profoundly deaf, each having a hearing loss exceeding 90 dB in their better ear. Participants
were grouped as NH, oral deaf, and signing deaf participants. Dyads were positioned opposite
one another with a visual barrier in between and asked to communicate a variety of diagram
tasks and a card matching tasks. The designated speaker instructed the listener in selecting the
correct card or recreating a diagram using expressive language. From all of the tasks listener
requests for clarification were categorized as specific, general, implied, or unsolicited. Clarifying
responses were first categorized as appropriate or inappropriate and then by response type (major
modifications, minor modifications, repetition, no response, or confirming). Samples from NH
dyads were transcribed verbatim, while a record form to document details of the conversation
including what was signed, gestured, fingerspelled, as well as facial expression and head
movement for both groups of participants who are DHH. Results revealed that oral dyads
requested clarification at a higher rate than their hearing and signing peers. Secondly, there were
high rates (99%, 90%, and 87%) of appropriateness across all age levels and groups, and NH,
oral, and signing groups, respectively. Overall, findings suggested that children who are deaf,
both oral and signing, use less appropriate responses, less productive pragmatic behaviors when
requesting clarification, less effective responses to requests for clarification, and generally have
more difficulty during times of communication breakdowns.

Most, and colleagues (2010) examined the pragmatic abilities of children who are DHH
using Cls or HAs compared to hearing children based on the participants’ pragmatic and

language abilities. Thirty-seven children participated, 24 children who are DHH (11 CI users, 13
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HAs users) and 13 children with NH. Language level was assessed using three subtests of the
Hebrew MAASE linguistic test ([in Hebrew] Rom, Morag, & Peleg, 2007), which was
developed in Hebrew to assess complex semantic language abilities of school-age children.
Pragmatic abilities were elicited with a familiar adult and assessed by a speech-language
pathologist using the Pragmatic Protocol (Prutting & Kirchner, 1987). Pragmatic behaviors were
coded as “appropriate” if used correctly each time, or “inappropriate” if either used improperly
or inconsistently appropriate. Results showed that participants with NH were using a wide
variety of pragmatic communication functions by age 7 years, whereas only 4% of the children
who are DHH were able to use pragmatic behaviors appropriately for the 15 minute interaction.
Specifically, participants with NH surpassed their peers’ pragmatic ability regarding verbal
competencies, but no significant differences were found between the groups related to
paralinguistic and nonverbal pragmatics.

Peterson (2004) assessed theory of mind (ToM), a specific pragmatic skill, with an
altered location and misleading container false-belief task. The study included 52 Australian
children aged 4 to 12 years and divided into four groups: 13 children with CIs, 13 children with
conventional amplifying HAs, nine children with Autism Spectrum Disorder (ASD), and 17
normally developing preschoolers. The children participated in a set of two false belief tests. The
first false-belief task involved two dolls, one hiding a marble in a different location when the
other doll returned, the task for the child was to indicate where the second doll would look for
the marble. The second task was a misleading container false belief task where an item (e.g.,
birthday candles) was enclosed in familiar container (e.g., Bandaid box) with an item enclosed.
Before the mismatched contents were revealed, the child was asked what he/she thought was in

the box. Once the contents were revealed and then replaced, the child was then asked what the
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next child would think was within the container.

Children demonstrated ToM skills when they were able to identify that individuals who
were not aware of the new location or contents of a misleading container would assume the
item’s initial location or contents featured on the container. Both of the groups including children
who are DHH, performed significantly below the performance of hearing peers who were
matched by their verbal mental age. The group of children with HAs performed at a mean rate of
38% errorless rate on both tasks, children with CIs had an 8% errorless rate, children with ASD
11% errorless, and NH preschoolers 71% errorless performance. The children who are DHH
performed similarly to verbal mental age-matched peers who had ASD. Peterson’s (2004)
findings are significant for children who are 4 to 12 years of age, particularly as they apply to the
development of ToM in children who are DHH because it is, at its base, a social concept.
Overview of Assessments Examining Pragmatic Skills

In addition to the assessments for pragmatics listed in the previous studies, Pragmatic
Checklist (Simon, 1984) utilized by Goberis and colleagues (2012) and the Pragmatic Protocol
(Prutting & Kirchner, 1987) used by Most and colleagues (2010); observational studies by
DeLuzio and Girolametto (2011); cooperative communication tasks employed by Jeanes and
colleagues (2000); and ToM tasks used by Peterson (2004), the literature provides further
examples of ways pragmatic skills are assessed. The LUI has been used to predict later language
outcomes in young children (Pesco & O’Neill, 2013). Foster-Cohen and van Bysterveldt (2016)
used the LUI to aid in the identification of needs in children classified as having high and
complex needs, mainly children with Down syndrome. Paatsch and Toe (2013) measured
conversational skills of children with NH compared to children with mild to profound hearing

losses.
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As shown, pragmatic skills can be measured in a variety of ways. A commonly featured
approach among the measures mentioned earlier includes parent reporting. The LUI is a parent-
completed questionnaire, which capitalizes on the intimate knowledge parents possess of their
child’s language use. It is posited that early identification of weaker pragmatic communication
skills through a parent-report tool, such as the LUI, will facilitate integration of said pragmatic
skills into EI. Early intervention that addresses delayed pragmatic skills is supported by studies
demonstrating that children who are DHH exhibit slower acquisition of early pragmatic skills, as
well as delayed use of these skills in complex language (Goberis et al., 2012; Jeanes et al., 2000;
Most et al., 2010; Paastch, 2013;Peterson, 2004). Children who are DHH can go on to face
significant challenges with literacy, written communication, and abstract communication skills
(Goberis et al., 2012; Mellon, Ouellette, Greer, & Gates-Ulanet, 2009; DeLuzio & Girolametto,
2011), all of which could be ameliorated by EI.

Language Use Inventory (LUI)

The LUI is a new standardized, norm-referenced parent report of the language use of
children ages 18 to 47 months. A cohort of 177 families from across Canada participated in a
norming study by filling out the LUI questionnaire. The LUI is based on its foundational idea
that language development is “entwined with growth in social cognition, especially children’s
growing understanding of mind” (O’Neill, 2009). Further, the LUI has been used to assess early
developing language skills with children from different populations (Foster-Cohen & van
Bysterveldt, 2016; O’Neill, 2007). The LUI could be applied as an assessment tool in the
identification of needs in children who are DHH.

Foster-Cohen and van Bysterveldt (2016) used the LUI to identify developmental

language needs of children with high and complex needs including disorders such as Down
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syndrome, global developmental delay, and cerebral palsy. The study examined the pragmatic
skills of 65 children ranging in age from 29 to 66 months. Participants in the study were the
mothers of these children who attended the same family-centered EI program in New Zealand for
children with high and complex needs. The diagnoses included Down syndrome (n = 29),
developmental delays as a result of prematurity (n = 12), global developmental delay (n = 10),
cerebral palsy (n = 4), ASD (n = 4), dyspraxia (n = 3), other syndromes (n = 3). Participants
completed three questionnaires, the MacArthur Communicative Development Inventory:
Toddlers (the New Zealand English adaptation; CDI-NZ; Fenson et al., 1993), the LUI, and the
Adaptive Behavior Assessment System II (ABASII; Harrison & Oakland, 2003). The results
found strong correlations between the three measures resulting in one-tailed Pearson correlations
for the ABAS and LUI: 0.834, ABAS and CDI: 0.845, and LUI and CDI: 0.914. Two individual
cases were outlined as examples of how developing assessment scores revealed language
patterns that were not obvious to the child’s clinical team in lieu of the assessments.

O’Neill (2007) investigated the test-retest reliability of the LUI, as well as the its
sensitivity and specificity accuracy rates in identifying children with language delay. This was
accomplished through the participation of 207 parents recruited from the University of Waterloo
Centre for Child Studies database. The LUI has demonstrated excellent test-retest reliability as
well as strong sensitivity and specificity for identifying children with language delay.

Pesco and O’Neill’s (2012) later study examined the LUI’s ability to predict language
outcomes by way of recruiting a sample representative of the test’s initial norming study and
looking at predicting language outcomes in participants 3 to 4 years later. Findings supported the
LUD’s predictive validity, particularly for children initially assessed between ages 24 to 47

months. The LUI has proven its efficacy in predicting later language outcomes, and therefore
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accurately determining the need for intervention. Children who are DHH can also benefit from
early identification and intervention through combining the LUI’s social premise of language
development with the known high occurrence and high impact of pragmatic delays in children
who are DHH.

Given what is known about pragmatic language development in children who are DHH,
the dependable validity measures of the LUI, and its successful application across varying
population subgroups, the following research questions have been developed:

1) Based on LUI reports, what pragmatic items/skills present as challenging for

children at ages 18 to 60 months who are DHH?

2) What is the relationship between child/family demographic factors (e.g., age
of child, maternal education), hearing related factors (e.g., degree of hearing
loss, age identified, age fit with hearing technology) and early language use
of children who are DHH?

Methods

Recruitment

Ethical approval for the research was granted by the Human Subjects Institutional
Review Board Committee at I[daho State University. Forty-three families were sent information
requesting their participation in the current study through the Idaho Educational Services for the
Deaf and Blind (IESDB) and Idaho State University Idaho Collaborative Assessment Project
(ICAP). The LUI, ICAP demographics, and informed consent forms were distributed via email to
the primary caregivers of children between the ages of 18 to 60 months who were identified as

having a permanent hearing loss. Parents completed the LUI online, answering every question on

10
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the assessment, which generated a LUI report. The LUI report, ICAP demographic, and informed
consent forms were sent to the Project Coordinator.

Inclusion criteria for the study are caregivers of children who have permanent hearing
loss between ages 18 and 60 months of age, completed LUI pragmatic and demographic
questionnaires, and informed consent. Children under the age of 18 months or over the age of 60
months were not included in the study.

The Language Use Analysis

The Language Use Inventory (LUI; O’Neill, 2007) is standardized, norm-referenced
assessment that caregivers can complete electronically for children age 18 to 47 months. The
LUI is currently the only standardized parent-report questionnaire available to assess young
children’s social pragmatic use of language. It is the foundational idea of the LUI that alludes to
its value in young children who are DHH: language development is entwined with growth in
social cognition, particularly the development of ToM. The LUI has the potential to be a
valuable tool in identifying young children who are DHH, as we know pragmatic language is an
area of relative weakness, particularly understanding of mind, or ToM.

The LUI consists of three subtests, or parts. Part 1 examines how the child communicates
with gestures. Part 1 includes 11 Likert-type scale questions with anchors described as 1 = never
and 5 = not anymore, and two yes/no questions. Part 1 is optional depending on the degree to
which the child still communicates with gestures. Part 2 surveys the child’s communication with
words and consists of 27 yes/no questions, two yes/no questions with conditional short-answer,
two short-answer, and three four-point Likert-type scale questions with anchors described as 1 =

never to 4 = often. Part 3 assesses the child’s longer sentences and includes eight four-point

11
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Likert-type scale (e.g., 1 = never and 4 = often), 128 yes/no, three yes/no with conditional short-
answer, and two short-answer questions.

Percentile scores for children under 47 months of age are provided for each of the three
parts of the LUI. When a child is over 48 months the results are reported in age equivalent scores
(in months). Data generated includes Part 1 total score (out of 13) and percentile, Part 2 total
score (out of 28) and percentile, Part 3 total score (out of 133), and LUI total percentile score
(sum of Parts 2 and 3 total scores and out of 161) and percentile. The report generates an iconic
infographic representation of the LUI total percentile score percentile. Additional graphic
representations are provided for the total score percentile, Part 2 and 3’s percentile scores, and all
scored subscale sections within Parts 2 and 3. Norms are available for boys and girls separately
at every month from 18 to 47 months of age.

Data Analysis

Data obtained from the electronic version of the LUI was downloaded in a comma
separated values (CSV) file format. Descriptive analysis was performed among items frequently
missed by the participants and trends were identified. Demographic variables such as age of
hearing loss identification/diagnosis, degree of hearing loss, configuration of hearing loss
(bilateral or unilateral), age enrolled in EI, and age fit with hearing technology were correlated
with performance on the LUI.

Results
Demographics of Participants

As shown in Table 1, 24 families of children who are DHH participated in the study

yielding a 55.8% return rate. Ages of the children ranged from 21 to 38 months and with a mean

age of 30 months, 42% were male (n = 10) and 58% (n = 14) were female. Children were

12
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grouped by age: 21 to 24 months (n =5), 25 to 30 months (n = 6), 31 to 34 months (n = 8), and
35 to 38 months (n = 5). All of the children had a diagnosed hearing loss confirmed by each
child’s audiogram. Per parent report, 46% (n = 11) of participants had hearing loss as their
primary disability; 17% (n = 4) of participants had hearing loss with speech and language delays;
the remaining 38% (n = 9) of participants had additional disabilities including ASD, motor
problem, vision problem, developmental/cognitive delay, sensory/motor integration, and global
developmental delay. Languages participants were exposed to included: English and American
Sign Language (ASL) 50% (n = 12), English 21% (n = 5), English and other language not
indicated 13% (n = 3), English, Spanish, and ASL 4% (n = 1), English and Spanish 4% (n = 1),
English, Cantonese, and ASL 4% (n = 1), and ASL 4% (n = 1). Based on a LUI questions, Was
your child born prematurely? And If yes, how many weeks prematurely was your child born,
information was obtained about birth history. Approximately, 79% (n = 19) of participants had
reportedly normal birth histories, 21% (n = 5) were born prematurely ranging from two to 37
weeks. Finally, maternal level of education was obtained: 4% (n = 1) 11th grade completed, 25%
(n = 6) High school diploma, 25% (n = 6) Vocational degree, 8% (n = 2) Associate’s degree,
25% (n = 6) Bachelor’s degree, and 13% (n = 3) Master’s degree.

Table 2 shows that the average age when hearing loss was diagnosed by an audiologist
was 6.5 months with a range of 0.5 to 21 months. The majority, 75% (n = 18), of participants
used HAs, 13% (n = 3) used ClIs, 8% (n = 2) used bone conduction aids, and 4% (n = 1) used no
amplification technology (child with unilateral loss). The mean age of initial fitting with hearing
technology was 9.3 months ranging from 2 to 22 months; age when amplification was introduced
was not provided by 8% (n = 2) of children. Two children with CIs were implanted at 12 months

and the third was implanted at 14 months of age. Hearing loss configuration included: 58% (n =
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14) of children with bilateral losses, 38% (n = 9) with unilateral losses, and 4% (n = 1) of
children did not have their configuration reported. According to each child’s latest audiogram or
provider report, 29% (n = 7) had a normal to mild or mild hearing loss, 25% (n = 6) had a normal
to moderate, mild to moderate, or moderate loss, 21% (n = 5) had a mild-to-moderately severe or
moderately severe loss, 21% (n =5) had a moderate-to-severe or severe loss, and 4% (n = 1) had
a profound loss. All participants received EI services. The mean age of initial enrollment in EI
services was 8 months (range: 1 to 32 months); age of enrollment was not reported for 20% (n =
5) of participants.

Demographics questionnaires were provided electronically accompanied by an
instructional email. The LUI demographic form provides information about the child’s age,
gender, weight at birth, premature birth (and if so, how many weeks premature), suspected or
diagnosed health problems: substantive birth complications (e.g. seizures), speech and/or
language problem or delay, hearing loss, developmental disability (e.g., ASD), other major
health problem (all open-ended for description of health problem), country of child’s birth,
exposure to English from birth, current exposure to one or more languages other than English. In
addition to the LUI, parents were asked to complete a supplemental demographic form (see
Appendix). Information from the demographic form included: child’s age, gender, birth history,
health history related to development, exposure to languages other than English, characteristics
of hearing loss and amplification, health and development, language exposure, and maternal
education level. Each child’s most recent audiogram was obtained for information related to
degree and configuration of hearing loss.

Performance on the LUI
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The LUI scores were analyzed by the LUI total, the three subtests, Part 1, Part 2, and Part
3, then by sections (e.g., Section A, B, etc.), and finally by individual items. Hearing related
factors (e.g., degree and configuration of hearing loss, age enrolled in EI, maternal education
level) were all compared to the LUI total score and the three parts. Lastly, demographics profiles
of the children with the highest scores in the LUI total percentile score, as well as Parts 1, 2, and
3 are outlined.
LUI Total and Parts Analysis

The mean percentile of the LUI total percentile was 8.33 (SD = 13.45). For Part 1, child’s
communication with gestures, the mean was 72.13 (SD = 35.19), however there was not an even
distribution of scores. Figure 1 illustrates the distribution of the percentile scores of Part 1,
notably 46% (n = 11) children scored in the 99" percentile. Part 2, child’s communication with
words, had a mean percentile of 30.13 (SD = 42.76) and Figure 2 demonstrates the bimodal
distribution of the percentile scores of Part 2. The majority 54% (n = 13) of the children scored
in the first percentile on Part 2 with the next highest group being 25% (n = 6) of the children
scoring in the 99" percentile. Part 3, child’s longer sentences, had a mean score of 8.42 (SD =
12.65). Figure 3 demonstrates how 46% (n = 11) of the children scored in the first percentile of
Part 3.
Section Analysis

As shown in Table 3, section analysis revealed the three lowest percentile scores were: N:
How your child is building longer sentences and stories (M = 11.83, SD = 13.41, score range: 0
to 27), followed by Section H: Questions and comments about themselves or others (M =12.67,
SD =23.98, score range: 0 to 36), and third Section M: Adapts conversation to other people (M =

13.33, SD =16.72, score range: 0 to 13).The three section with the highest percentile scores
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included: Section D: Requests for help (M =42.21, SD = 44.63, score range: 0 to 7), followed
by Section C: Types of words used (M = 31.84, SD = 44.89, score range: 0 to 21), and third
Section J: Teasing and your child’s sense of humor (M = 25.88, SD = 23.92, score range: 0 to 3).
Item analysis

In addition to looking at each section individually, each item for every child was scored
as correct with a score of one point (as defined above), or incorrect with a score of zero. Two
items had no correct response, question N:16, Begins to use perhaps and question K:11 rehearses
talk for future interactions. Nine items had only one correct responses each, question H:31, asks
someone why they won’t do something, K:11 rehearses talk for future interactions, K:12 asks to
be told a familiar story about a family event, M:14 states that he/she is certain by using know,
N:1 began to use wish, N:7 began to use must, N:8 began to use might, N:15 began to use
possibly, N:26 began to use but. See Tables 4 and 5 for a complete list.

The 10 items that were answered correctly most often were: item C:1 began to say types
of people had 23 (of 24) correct responses; two items had 22 correct responses A:10 tries to get
help using gestures and B:2 brings to you, show to you, or give you something he/she finds
interesting; four items had 21 correct responses A:1 takes your hand, push it, or lead you, to what
he/she wants, A:3 lift his/her arms to ask to be carried, A:5 reach for or point to what he/she
wants, and A:7 look where something is that he/she wants you to get; and finally three items had
20 correct responses A:6 get in a starting position so that you will play a game again, C:2 begins
to say types of food items, and C:9 begins to say no or yes.

Outcomes by Degree of Hearing Loss
Degree of hearing loss was obtained from audiological and/or parent report. Descriptive

analysis was used to create Figure 4, which depicts the relationship between the degree of
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hearing loss, age, and total LUI scores. See also, Table 7 depicting these data. Within the age
group 21 to 24 months, the children with moderate to moderately severe or severe losses had the
highest LUI total percentile scores, 6.5 (moderate to moderately severe losses: n =2, M= 6.5,
SD = 5.5 range: 0 to 12), then the child with a profound loss with a LUI total percentile score of
3.5, and finally the child with a mild loss with a LUI total percentile score of 2.5. Within the age
group 25 to 30 months, the children with moderate to moderately severe hearing losses had the
highest mean percentile score (n =3, M = 14.8, SD = 18.5, range: 1 to 41), followed by children
with mild losses (n =2, M = 14.5, SD = 13.5, range: 1 to 28), and then the child with a severe
loss (n =1, percentile score of 1). There no children within the age group 25 to 30 months with a
profound loss. Within the group of children age 31 to 34 months of age, children with moderate
to moderately severe losses yielded the highest mean percentile score (n =4, M =5.75, SD = 8.2,
range: 1 to 20), followed by children with mild losses (n =2, M =2.25, SD = 1.25, range: 1 to
3.5), and finally those children with severe losses (n =2, M = 1.25, SD = 0.25, range: 1 to 1.5).
In the oldest age group 35 to 38 months, children with mild losses scored higher (n =2, M = 25,
SD =24, range: 1 to 49), than the children with moderate to moderately severe losses (n =2, M =
1, range: 1 to 1), and the child with a severe loss (total LUI percentile: 1).
Outcomes by Age of Hearing Loss Diagnosis

Descriptive analysis, depicted in Figure 5, revealed that children ages 21 to 24 months
were diagnosed with a hearing loss on average at 4.63 months (n = 5, mean LUI total percentile:
5.1). Children within the age group 25 to 30 months were identified at 7.83 months of age (n =6
M =12.42). The children in the next oldest age group, 31 to 34 months were identified on
average by 5.04 months (n =7, M = 3.75), and finally the age group 35 to 38 months were

identified on average by 8.6 months of age (n =4, M = 10.6).
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Outcomes by Age of Initial Enrollment in Early Intervention

Figure 6 charts the LUI total scores related to age when children were initially enrolled in
EI services, except for the five children for whom age of enrollment was not reported. Within the
age group 21 to 24 months of age, children enrolled in EI at ages five to six months of age had
the highest score (M: 40, range: 29 to 51, n = 2), then the children enrolled by 1 month of age
(M: 16, range: 10 to 22, n = 2), and finally the child enrolled at 13 months of age (score: 2); no
children within this age range were initially enrolled in EI within two to four months of age.

The child who had the highest total LUI scores within the 25 to 30 months of age group,
was initially enrolled in EI at five months of age, (score: 99), followed by the child enrolled at
one months of age (score: 86, n = 1), then the child enrolled at three months of age (score: 80, n
= 2), and finally children enrolled ages seven to 32 months (mean: 12, range: 2 to 22, n = 2).

The highest scoring child within the age group 31 to 34 months was initially enrolled in
EI at two months of age (score: 63), followed by children enrolled by seven to 32 months of age
(M: 61, range: 23 to 92, n = 3), and finally children enrolled by 1 month (M: 35, range: 14 to 56,
n =2). No children within this age group were initially enrolled at two to four months of age.

Within the oldest age group from 35 to 38 months of age, the highest scoring child was
initially enrolled in EI at 2 months of age (score: 124), followed by a child enrolled at 5 months
of age (score: 83), and finally the child enrolled at 1 month of age (score: 0). There were no
children within this age group who were enrolled at seven months of age.
Outcomes by Age Fit with Hearing Technology

Figure 7 depicts LUI total scores as organized into three age groups for age initially fit
with hearing technology (2 to 4 months, 5 to 7 months, and 8 to 22 months), compared to age in

months (e.g., 21 to 24 months). This combination bar and line graph depicts the inverse
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relationship between trend of the mean LUI score and age initially fit with hearing technology.
Two participants did not report their child’s age when initially fit with hearing technology.

Within the group of children fit with technology between the ages of 2 to 4 months, the
highest scoring children were in the oldest age group, 35 to 38 months, and had a mean LUI total
score of 117 (range: 83 to 144, n = 3). The next highest scoring children fit 2 to 4 months of age
were 25 to 30 months of age (M = 90, range: 80 to 99, n = 2), followed by the 32 month-old child
(score: 56), and finally the 22 month-old child (score: 10).

Within the bar graph cluster of children fit with technology between the ages of 5 to 7
months, the 26 month-old child had the highest LUI total score of 86, followed by the children
age 31 to 34 months (M = 70, range: 31 to 109, n = 2), then children age 21 to 24 months (M =
34, range: 22 to 51, n = 3), and finally the oldest child in the group, 35 months-of-age (score: 0).

The third and final cluster is comprised of children fit between the ages of eight to 22
months. Children age 31 to 34 months yielded the highest score of the group (M = 49, range: 14
to 92, n = 4), followed by children age 25 to 30 months (M = 14, range: 2 to 22, n = 3), and
finally the 22 month-old child (score: 2).

Outcomes by Maternal Education Level

All participants reported maternal level of education: one participant completed the 11"
grade, six earned a high school diploma, six a vocational degree, two an associate’s degree, six a
bachelor’s degree, three a master’s degree, and none had completed a doctorate degree. Figure 8
depicts the mean LUI total percentile score grouped by maternal education level with one trend
line indicating the mean child age in months.

The highest mean LUI total percentile score was achieved by the Bachelor’s degree

group (M = 20, range: 1 to 41, mean age: 30.17 months, n = 6), then the Master’s degree group
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(M =17, range: 1 to 49, mean age: 33 months, n = 3), followed by the participant who completed
the 11" grade (percentile: 3.5, age: 32 months, n = 1), then the Vocational degree group (M =
2.17, range: 1 to 6.5, mean age: 28 months, n = 6), then the High School diploma group (M =
1.67, range: 1 to 3.5, mean age: 31 months, n = 6), and finally the Associate’s degree group (M =
1.25, range: 1 to 1.5, mean age: 27 months, n = 2).
Correlation Analysis of Hearing Related Factors

Correlation analysis was performed with all hearing related factors (degree and
configuration of hearing loss, age of hearing loss identification, age of enrollment in early
intervention, age initially fit with hearing technology, and maternal education level) using
Pearson correlations and findings indicated that maternal level of education was a significant
predictor for the LUI total percentile score (» = 0.5367, p = 0.0069) and score on Part 3 (r =
0.5162, p = 0.098). No other significant correlations were found between other hearing related
factors and children’s percentile scores on the LUI scores on Part 1 or Part 2. Stepwise
regression analysis demonstrated that maternal education level was a significant predictor (p =
0.0069) for the LUI total percentile score, accounting for 29% of the variance, see stepwise
regression plot in Figure 9. The Stepwise regression analysis also revealed that degree of hearing
loss (p = 0.0865) and maternal education level (p = 0.0126) were together (p = 0.01) significant
predictors on Part 3 of the LUI, accounting for 36% of the variance.
Top Performing Children

Of all of the child’s scores, NIWA earned the highest score on both the LUI total (score:
144 and percentile: 49) and Part 3 (score: 116 and percentile: 48). The only disability NIWA is
reported to have is a severe unilateral loss, she is 38 months old, uses a hearing aid, diagnosed

with her hearing loss at two months-of-age, was three months when initially fit with hearing

20



APPLICATION OF THE LANGUAGE USE INVENTORY

technology, and her mother’s highest level of education is a Master’s degree. Her age enrolled in
early intervention was not provided. See Tables 1 and 2 for demographic information. The items
that NIWA missed included items such as: making silly rhymes, plays with the pronunciation of
words, rehearses talk for future interactions, and has begun to use words such as: wish, must, if,
perhaps, so, and but, please see Table 9 for a complete list.

There were 11 children who scored in the 99" percentile for Part 1. The average age was
28 months, range 21 to 37 months, and 64% (n = 7) of the children are female and 36% (n = 4)
are male. Three of the children (27%) had unilateral losses, while 8 children (73%) had bilateral
losses. The mean degree of hearing loss was calculated by coding each degree of hearing loss by
the low end of each degree of hearing loss’s range in dB HL (mild =26 dB HL, moderate = 41,
moderately severe = 56, severe = 71, and profound = 91). The mean degree of hearing loss for
the 11 children was moderately severe with losses ranging from mild to profound. Hearing
technology used by these children included: 73% (n = 8) used HAs, 18% (n = 2) had CI(s), and
9% (n = 1) used a bone-conduction aid. Both children with CIs were implanted at 12 months-of-
age. The mean age initially fitted with technology was 6.8 months, and omit one child for whom
this information was not provided. The mean age enrolled in EI was 2.7 months although one
child’s age was not reported. Disability status: 45% (n = 5) had a disability in addition to a
permanent hearing loss (e.g., speech/language delay, developmental/ cognitive delay, vision
problem) and 55% (n = 6) did not have an additional disability. Maternal level of education
included 36% (n = 4) of mothers with a Vocational degree, 27% (n = 3) with a High School
diploma, 27% (n = 3) with a Bachelor’s degree, and 9% (n = 1) with a Master’s degree.

Six children, HAHY, KEBR LEWO, NIWA, RODA, VIMA, scored in the 99th percentile

for Part 2. The mean age was 34, range 29 to 38 months, and 67% (n = 4) of the children are

21



APPLICATION OF THE LANGUAGE USE INVENTORY

female and 33% (n = 2) are male. Mean age diagnosed with HL was 5.7 months (range: 1 to 21).
Three child (50%) had a unilateral loss, with the other half having bilateral losses. The children’s
mean degree of hearing losses (calculated as described above) was moderate and included
normal to mild (» = 2), normal to moderate (n = 1), moderately severe (n = 1), and severe (n = 2).
Four of the children used traditional HAs, one child used a bone conduction aid (unilateral loss),
and one child had a CI. The mean age initially fitted with technology was 4 months (range: 2 to 7
months). The mean age enrolled in EI was 8.25 months (range: 1 to 22 months), omit two
children for whom ages were not provided. Children in this group had no other disability in
addition to their hearing loss. Maternal levels of education included High School diploma (n =
1), Vocational Degree (n = 1), Bachelor’s degree (n = 3), and Master’s degree (n = 1).

Within Part 3, use of longer sentences, three children emerged as the top performers,
BRIJE, NIWA, and RODA. The mean Part 3 percentile was 37.3 (range: 27 to 48), 33% (n=1)
were male, while 67% (n = 3) were female. Mean age of 31 months, and range: 26 to 38. All of
the children had a unilateral loss and degrees included normal to mild, moderately severe, and
severe. Mean age identified with HL was 2.7 months (range: 1 to 5). Two of the children used
traditional HAs with the third using a bone conduction aid. The mean age initially fit with
hearing technology was 4.7 months (range: 3 to 6). Age of enrollment in EI was not reported for
two of the children, the third child was enrolled at 1 month of age. None of the children had
other disabilities and maternal level of education included Bachelor’s degree (n = 2) and
Master’s degree (n = 1).

Discussion
This study examined the pragmatic language profile of children who are DHH on the LUI

as a way to better understand if this assessment could be used to identify potential areas of
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weakness at earlier ages. The trends that emerged demonstrated deficits in complex language,
ToM skills, and phonological awareness. Implications of these findings involve early literacy
skills, later academic success in reading and writing, as well as interpersonal relationships.

The current findings demonstrate that communication with gestures are frequently a
strength for children who are DHH. Performance began to taper off when communication
advanced to words and then a marked drop off occurred with the use of longer sentences. These
data suggest that the delayed development of complex language in children who are DHH. This
is similar to Foster-Cohen and van Bysterveldt (2016) case study findings in children with Down
syndrome suggesting delays in pragmatic language development of children classified as having
high and complex needs. Similar to the Foster-Cohen and van Bysterveldt (2016) results, the
children in the current study appeared to develop steadily with regards to pragmatic language
involving gestures but generally demonstrated delays in complex language. For clinicians who
serve children who are DHH and for their families, this is an important finding. It suggests that
the facilitating of more complex language development should occur prior to the preschool years.
This is particularly important when considering that an age-matched peer 18 to 24 months of age
would have a mean length of utterance (MLU) of 1.75; a 27 to 30 month old would be expected
to have an MLU of 2.25 (Brown, 1973). Children in Brown’s Stage 1, ages 18 to 24 months,

29 ¢c

would use sentences such as “more juice,” “no more” or “doggy go.” Semantic relationships
would include agent + action (Mommy kiss), agent + object (push truck) or entity + locative
(dolly bed) as examples. Children entering Brown’s Stage 2, age 27 to 30 months, would begin

to use the morphological structures like present progressive (-ing; it going), in (in box), on (on

bed), and s-plurals (my toys).
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Clinicians can model techniques and coach parents on their use to develop their child’s
complex language. For example, expansion is when a word or morpheme (-ing, -s) is added to
the child’s utterance. A child might say “outside” and an adult would expand this message by
saying “go outside.” Further sentence development can occur with the use of the technique
extensions, which adds additional information to the child’s utterance (e.g., child says “doggy
go,” parent replies “Yes, the doggy is going to bed. He is tired”). Use of the technique could be
integrated into typical routines the family has already established such as breakfast or morning
routine, playing outside, or bathtime.

Section and item analysis revealed limited proficiency in two aspects of language
development: ToM skills and phonological awareness. Sections with the lowest scores included
the child’s ability to build longer sentences and stories (Section N), questions and comments
about themselves or others (Section H), and adapts conversation to other people (Section M).
Item analysis revealed deficits in words related to ToM skills like: perhaps, wish, remember,
forget, think, and hope, which were used by only three (of 24) children or fewer. Additionally, a
mere 13% (n =3) of children were reported to change the topic in a way that doesn’t leave the
parent confused, 8% (n = 2) of children have been observed to talk to parent, sibling, or playmate
about rules, and 92% (n = 22) of children who do not: ask more detailed questions about people’s
lifestyles, ask why someone feels the way they do, or asks someone how old they are. These
findings suggest that ToM deficits are present at an even younger age than previously seen.

As discussed above, Peterson (2004) compared the ToM skills of children who are DHH,
children with ASD, and typically developing children, age four to 12 years-of-age and
discovered that children who are DHH, using HAs or Cls, and children with ASD, performed

below their age-matched peers. Although performance across these child demographics are
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similar, the reason for these delays are quite different. Peterson (2004) marks the neurobiological
hypothesis that would suggest damage within the brain would account for ToM deficits in
children with ASD. In the case of children who are DHH, intangible concepts such as mental
states have less likelihood of being incidentally learned. This would a result of lack of acoustic
access, which arises from the hearing loss itself. Goberis and colleagues (2012) also found role
playing skills, an exercise of ToM, developed later than age-matched children. The current
study’s findings partially support findings by Goberis and colleagues (2012) in that none of the
24 children were reported to rehearse talk for future interactions (K:11). However, this skill may
be developing between ages 21 to 38 months because 54% (n = 13) of children in the current
study have begun to make dolls or animals talk to each other during pretend play (K:7).

Further, the general delay in ToM skills may be a result of a scarcity of access to this
acoustic information. Children who are DHH may not have complete auditory access for
incidental learning of these concepts. Even with advanced hearing technology such as digital
HAs and ClIs, the hearing of children who are DHH may not be improved to the point of normal
hearing due to factors such as inconsistent use of hearing technology, distance and noise,
amplification levels not achieving levels of normal hearing. As a result, incidental learning is
reduced because children who are DHH are not overhearing parents, siblings, or peers talk about
abstract concepts like thoughts and feelings.

Early interventionists should be aware of ToM as a potential area of deficit for children
who are DHH and provide assessment, intervention, and parent coaching when necessary. Early
ToM skills include imitating another’s actions, recognizing other’s emotions and use of words to
express them (e.g., “happy” and “sad”), and pretending to be someone else (e.g., doctor or

cashier). One of the first steps in assessing ToM skills in young children would be analyzing a
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language sample looking for the presence of absence of words related to ToM. If words such as
forget, remember think, know, hope, wish are not present in these language samples, clinicians
can support the development of ToM skills by modeling their use (e.g., “I wish I could eat ice
cream for breakfast” , “I wonder if you left your doll by the couch”). Taking periodic language
samples would serve to monitor the child’s use of the modeled words. Coaching parents to model
and informally monitor the use of these words can be another valuable tool in developing
understanding and use of ToM.

Additionally, item analysis revealed deficits in phonological awareness. Only two of the
24 children in the current study make up silly rhymes (J:4), and three children play with the
pronunciation of words (K:3). Phonological awareness has been established as one of the
strongest predictors for later literacy success (Hulme, et al., 2002). Although the ability to
identify words that rhyme is not expected until the preschool years, it is important to model this
early literacy concept to young children who are DHH as this is an area of known delay. When
children have strong early literacy skills, they experience more success learning to read and
write. In turn, they read more, and continue to build their vocabulary knowledge. Children with
poorer early literacy skills experience more difficulty learning to read, subsequently read less,
and have smaller vocabularies. Children who struggle to read often experience adverse impacts
related to academic success and self-esteem (Reynolds, Callihan, & Browning, 2003).

Knowing this, clinicians should regularly monitor young children’s use of rhyming,
model rhyming through songs, nursery rhymes, reading books that rhyme, and playing rhyming
games. Parent education and coaching of phonological awareness development is an essential
piece in early intervention to ensure that this important precursor to literacy develops. Parents

could be instructed to read books that contain rhyming words (e.g., Dr. Seuss books) and use
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acoustic highlighting to bring their child’s attention to the words that rhyme. Another way to
introduce the idea of rhyming to young children is to pair words that rhyme with their name,
such as Silly Billy, or Super Cooper.

Maternal education level and degree of hearing loss have a positive relationship and
account for the variability on the sample’s performance on LUI Total scores and Part 3 scores.
The influence of maternal level of education on language outcomes is one that cannot be directly
influenced, however effective parent coaching can overcome the effects of lower levels of
maternal education. Parent-implemented language interventions have been shown to be an effect
approach for children age 18 to 60 months of age (e.g., Roberts & Kaiser, 2011). Parent coaching
should target increased turn-taking, language development techniques (e.g., expansion), and
incorporate the family’s everyday routines. Parents can be coached to give an expectant gaze
with increased wait time to increase the child’s number of turns. Having parents provide their
child choices can also increase turn taking skills. Parents can be instructed to provide language
models that exemplify the child’s language goals with regards to complexity and length. This
could be done through the use of expansion. Clinicians and parents can identify advantageous
daily routines to target these techniques and strategies. Roberts and Kaiser (2011) found routine-
based intervention performed by parents in the home to be readily generalized to other settings
and maintained over time.

The positive relationship of degree of hearing loss on the LUI Part 3 scores is confounded
by the fact that the three top performers who have moderately severe and severe hearing losses
also have unilateral losses. This pattern suggests that children with unilateral losses may benefit
from incidental learning of concepts more than children with bilateral losses.

Limitations and Future Directions
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The current study is limited in that a control group of age-matched hearing peers was not
included, although this limitation can be addressed somewhat through reference to the norming
data of the LUI (O’Neill, 2009). Another limitation is the small sample size; a larger sample size
may have revealed stronger correlative relationships. It would be beneficial to have more
information about wear time of hearing technology (obtained through data logging or parent
report) to help determine why children with milder hearing loss may not be performing as well as
children with more significant hearing loss (although use of a cochlear implant may explain these
differences). Future directions of study should compare the efficacy of other standardized
assessments such as the Clinical Evaluation of Language Fundamentals Fifth Edition (CELF-5;
Wiig, Semel, & Secord, 2013) and language sampling examining complexity of language and
ToM vocabulary integrated into spontaneous language. Future studies could examine the impact
of hearing loss configuration (i.e., unilateral, bilateral) on language outcomes.

Conclusions

This study examined the performance of a sample of young children who are DHH on a
measure of language use, the LUI. Results indicate that language use deficits can be observed
and addressed at younger ages than previously documented. Specifically, areas of importance
include: (1) complex language, (2) ToM, (3) phonological awareness skills, and (4) parent-
implemented intervention. The study found the LUI to be a valuable tool in identifying language
deficits, qualifying families for services when other assessments had not identified a need, and
providing detailed information for pragmatic language intervention.

From the results of this study, intervention targets should focus on the development of

length and complexity of utterances, modeling and monitoring words and concepts related to
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ToM, early introduction of rhyming, and the use of parent-coaching to support language

development in these areas.
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INSTRUCTIONS

As a parent, the information you can provide about your child’s communication
across a wide variety of settings is unique and valuable.

Please read these instructions carefully before beginning t
guestionnaire.

1. Please use a mark such as ® or & when il questionnaire.

ve a mark in one of
ions finanswered.

2. It is very important that ALL questions
its circles. Please do not leave any qu

or two at most.

4. If your child speaks a r than English at home, when
answering the qu
in ANY language.
child uses worgs
she is current{d®i
does so

you should respond “yes” even if your child only
n-English language.

oRsult with other people (e.g., spouse, grandmother, nanny,
cher) about any items on the questionnaire should you find
n deciding on the appropriate response.
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ered, reprodug

using a gesture described below anymore, but did use the gesture in the p

more."” You will be asked more about your child's use of words later in

A: HOW YOUR CHILD USES GESTURES TO ASK FOR SOMETHING

Al this time, does your child use any of the following gestures to ask you g, with or without words?

NEVER RARELY SOMETIMES OFTEN MOT ANYMORE

1) take your hand, push it, or lead you, to what he/she wan ] & 2 2 2

2) put a oy or book in your lap, or climb into your lap with a toy 0 e - i a3

3) lift hisfher arms te ask to be carried s’ S ] 0] ]

4) hold up an object to show you what Hiefshe wag &G o ' O LRES o1
{e:q.. hold up a cup to ask for milk) ' STl S ; '

5) reach far or point at what he/she wan 2 5 (6] &) 2

-6) get in a starling position so that you wil 2 S 2 Q- 9]

~ {e.g., hold hisfher feet Up so thaf

9 look at you when b Afoft H 2 > Q O
For sach ilem beld

10) my child fries to get my help using.gésture& iy : _ i O R AR AT ©] 7 0
11) my child uses gestures to get me to play with him/her ) 9] (] @] 9]

B: HOW YOUR CHILD USES GESTURES TO GET YOU TO NOTICE SOMETHING

If your child finds something that interests him/her, would hefshe use any of the following gestures. with or withoul words?

YES NO
1) point al what hefshe finds interesting Q (5]
 2) bring to you, show 1o you, or give you something he/she finds interesting e oo i o

Language Use nventory ™ Corymsk! & 2000 Krowicdoo i Govdloomert g, wwwlinesicocorsovekimen: Ga 538 2322502 AX nahos roscrvns. D rod reprocusn wihout pormissios,
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PART 2

Your child’s communication with words

Has your child begun to use at least ONE word regularly on a daily basis?

) NO Piease STOP here.
O YES Please CONTINUE and complete ALL of Part 2 and Part 3.

C: TYPES OF WORDS YOUR CHILD USES

Has your child begun to say any of the following types of werds?
Mark “yes" aven if your child uses only one of the example words.

HO
1) people (e.g.. mama/mommy or dada/daddy, baby) D
2) food items (e.g., juice, milk, cookie) 0
3) animals {e.q., dog. kitty) D
4) body parts {e.g., eye, nose) 0
5) vehicles (e.g.. car, boat, train) (8]
6) loys (e.g., ball, block, doft)y o
7) clothing {e.g., diaper, shoe, sock) 3
8) household items (e.g., cup, spoon, botile, light) 6]
9) "no” or “yes” ) 0
- 10)"up." “down.” “open’ or “close” 0 D
113 "0 "out,” "on” or "off" ) [
12) "gone” or “all gone” Q ]
13) “there” or “did it” when ha/she has suctg J D
14) *here” or “there” Q 0
15) "this" or “that” P D 9]
16) "go,” "going" or "went” (e'g Q o
17) “do.” “doing” or *gigiuie 0 3]
18) "make.” "makigg 0 o
19) “getl,” “getling" O 5] D
What were your child's first three words? (leave blank if you can't remember)
1. s 2. : . 3
For the items below, please mark the box that best applies to your child at this time:
NEVER RARELY SOMETIMES OFTEN
20) il Is fairly easy for me o leach my child a new word o 5] O O
21) it is fairly easy for me to know when my child and | are both &) Q ) Q

lalking about the same thing
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D: YOUR CHILD'S REQUESTS FOR HELP

Does your child ask for your heip:

YES NO
1) by using the word "help” 5] o]
2} by telling you what hefshe wants by names (e.g., milk, cookie) O Q-
3} by asking vou to do somesthing again (e.g., More ; Do U again.) ) )
4) lo play a game e S B : ' e Q
5) by asking you to do someihing difficult {e.g., to open a door. to carry something heavy) 2
6) by asking you to-make a toy work, or 1o fix.a toy 2
For the item below, please mark the box that best applies to your child at this time:

NEVER OFTEN

71 my child uses hisfher words to ask for my help 0 ) 0
E: YOUR CHILD'S INTERESTS
What are your child's three favourite play activities?
1)
2)
3)

YES NO
4)  Does your child seem fo be in s that you find unusual or that other children ] 2

of the same age are not intere
It your answer is yas,

YES HO

51 Does your child seem to be excessively interested in one thing? 5] &

If your answer is ves, please give an example(s):
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PART 3

Your child’s longer sentences

As you begin Part 3. please note that if your child is using only a few words, you will likely be answering "no" to
many questions. However, it is very important that you fill out ALL of Part 3 as this will provide the best overall
picture of your child's communicative ability.

Firsi, as an estimate of how long your child's sentences currently are, please answer the following two questions:

OFTEN
Has your child begun to use sentences of more than 2 words? 0
Has your child begun to use sentences of more than 4 words? ()
F: HOW YOUR CHILD USES WORDS TO GET YOU TO NOTICE SOMETHING
Doss your child ever try to get your attention by doing any of the following thi
: NO
1) naming something hefshe is interested in (e.qg.. Kitty!; Airplane!) »]
2) asking you to “Look!” or "Watch me!” _ _ 0
3) asking “Can | try?", “Can | do it?" or something.simiiar S 0
4) saying “You know what?" or "Guess what?" 0 O
For the item below. piease mark the box that best ap at this time:
y 4 : NEVER RARELY  SOMETIMES OFTEN
5) my child uses words lo ask me to look at 0 0 2 O
what he/she is doing 4
8} -my child uses words to ask me {g look W shmme D ] ' Q o
he/she is interested in. ;
G: YOUR CHILD'S@UES D COMMENTS ABOUT THINGS
When falking about things | oys, does your child ever talk about or ask about:
VES NO
1) what something is (e.g.. What's this?; Whal's that?) @] Q
2) where something is (e.g., Where's dolly?; Ball's in the box.) O O
3) more information about something such as what it is used for (e.g., What's that for?) 9 Q
47 why something happened (e.g.. Why did that car slop?) [®] (@
5) whal something is doing (e.g., Car's gaing.) D b}
6) who something belongs to {e.g., Daddy's car.. Mine., Mommy's.) o Q O
7) how something tastes, sounds, feels or smells (e.g.. yummy. loud, sofl. stinky) @ (]
8) how somelhing looks or what he/she thinks of it (e.q., iis colour, shape; whether il's broken, pratty) o @)
9) how something is similar to something else (e.g.. Jus! like Daddy’s.) O Q
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H: YOUR CHILD'S QUESTIONS AND COMMENTS ABOUT THEMSELVES OR OTHER PEOPLE

Which of the following things have you heard your child talk about?
Note: It's okay If your child does not use “I” or uses hisfher own name

or "'me” instead of "I" in these examples. YES
1) what histher own name is {e.g., My name’s Alicia.; I'm Brendan.) ($
2) who someone is or whal their name is (.g., Who's that?; What's your name?) (&)
3) where he/she is (8.g., I'm in here.) 6]
4) where someone else is (e.g., Where's Daddy?; Mommy's here.) Q
5) what he/she is doing (e.g , I'm helping mommy.) 8]

6) what another person is doing (e.g., Baby's sieeping.)

7) whal he/she wants or doesn't want (e.g.. | want ice cream.; I don't wanl il.)
8} what someone else wants or doesn’t want (e.g., Ben wanls the truck.)

9) whether helshe likes or dislikes something (e.g.. | don'l like apples.)

10) what someone else likes or dislikes (e .g.. Do you like carrols?; Daddy likes ice cream.) . O
11} say how eold he/she is (e.g., I'm three ) O
12) ask someone how old they are (e.9.. How old are you?: Are you six?) Q
13) how hefshe is feeling physically (e g, tired, cold, thirsty. slck, hunary) Q
14) how someone else is feeling physically (e.g., Mommy sick?) 0
15) how ha/she is behaving (e.9.. silly, nice. bad) Q
' 16) how someone else is behaving (6.g.. Jamie's being mean.; T (®)
Q

Q

O

o]

Q

8]

23) how he/she feels emotionally (e g., s 0
24) how someone else feels emotionally { 0]
25) why someone feels [he way tHajad . 5]
26) that he/she wants to do g Ber own (e.g., | wantto do it; Me doit) =i
27) how he/she can or can't .g.. Y canrun fasl; | can't draw & dog.) D
28) how someong els do me&hing {e.g., You can't see me.; You can't do it?) ®]
29} ask sormeone : ething (e.g., How'd you do thal?) 0
30) ask why sol or did something (e.g.. Why's that boy crying?) o]
31) ask someone why Won't do something {e.g., Why won'l you play with us?) O

'32) ask more delalled questions about peopie’s iifestyles (e.g., Do you have a bike?; Do you live here?) Q

For each item below, please mark the box that best applies to your child at this time:

NEVER RARELY SOMETIMES

33) my child makes commenls or asks aboul objects @) (9] 2J

34) my child makes comments or asks about people Y Q 6] )

35) my child's questions and comments are usually appropriate 0 o] Q
and relevant (not strange or out-of-place)

46) my child uses language in a spontaneous and natural way : Q 0 0]

-that does not seem mechanical, memorized, or part of a routine
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I: YOUR CHILD'S USE OF WORDS IN ACTIVITIES WITH OTHERS
Does your child da any of the follawing?
YES NO
1} ask an aduit to show him/her how to do something 0] 2
2} like to show other people how 1o do something Q O

If your child were playing a game such as rolling a ball down a slide with you or another child,
wouid your child do any of the foliowing things?

3} describe what hefshe is doing (e.g., I'm eating.; I'm gelting the ball.) b
4) describe what another person in the game is doing (e.g:. Mommy's next.; You dropped it.) O
5} repeat something the other person said (2.g., Down il goes.) S |
6) tell apother person what to do in the game (e.g., Do it again.; Wait!) Q
71 tell another person to stop doing something {e.g., Don't do that.; Stopt} o a
8) describe something they are doing with someone else {e.g., We're jumping.) O Q2
9) ask for a turm (8.g., My tum now.) Q 0
10} ask another person in the game about something (e.g., Is thal your bal Q 83
Does your child talk with you. a brother or sister, or playmate about any of Wig followjlia things?
11) toys (5 C
12) TV, movies, video or computer games (9] Q
13) games to play 2 0
14) rules Q &)
: YES NO
1} saying wrong things | ; e .. giving the wrong name for something aven 2 D
though you kngf#'hers 5 the right name for it}
2) teasing others M illy names (&.g., You're silly.; You're poopy.) 6] o]
3} doing something wragg igf= leasing way (e.g.. pulting puzzle pieces in the wrong (e 5
place even though you now hel/she knows how to do lhe puzzie)

4} making up silly rhymes Q Q
5) telling jokes O o
if your child has begun lo tease you or others in a funny or friendly way or begun to try to do things
lo make you laugh, can you give one example of one of the mosl recent things he/she has done?

Languzge Lse Inventary ™ Sopyrigh o QU0 Koosdesnn e Dyeiopasn | i wiviy krowlesgermsesopment o 868 238 2502 At aubm sonmiws Do rid nopriis wh s pormass) o,
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K: YOUR CHILD'S INTEREST IN WORDS AND LANGUAGE

Have you noticed that your child does any of the following things?

YES NO
1) answers gquestions that you ask while reading books 5] (6
2} imitales words or phrases you say or that he/she has heard on TV of video : (9] 8
3} plays with the pronunciation of wards (e.g., tries saying words different ways. rhymes) 2 @
4} answers “What colour?” quéestions with a colour name (colour nams doesn’t have to be correct) 0 o
5) answers “How oid are you?" or "How many?" with a number (number doesn't have to be correct) G 2
6) likes to count or point as someone else is counting ) Q L0y
7) during pretend play, he/she makes the dolis or animals talk to each other D @)
8) talks about what other people said (e.g., My mommy said...) ' Q O
9) asks about the meaning of words that dl"(—‘ r!ew for him or he.r {e.g.. What.'s a caterpillar?} " 9
10) Is interested in logos'an_d the writing on toys and objects such as store signs'ér billboar Q | C) K
11) rehearses iaik for fuiure interactions. such as meeting new children 5] 8]
12) asks to.be told a familiar story about a family event (e.g., the day hefshe was O e
L: YOUR CHILD'S INTERESTS WHEN TALKING

YES MO
1) Does your child lalk about some things that you find unusual 24 sase give an exampis(s}): 3 D
2) Does your child seem Lo lalk only about one, yes, please mention what this one topic is: 8 O
3} When your child talks. d e is often just repeating word-for-word ¥ 09

what helshe has heard erstanding what it means?

4} Does your chil ew words that you find interesting or out-of-the-ordinary 2 O

Sabumblenest” Tor "heehive™)?

If your answer is y se give an exampie(s):

0) What would you say are lhe three things your child talks about most?

1.

2.

3.
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M: HOW YOUR CHILD ADAPTS CONVERSATION TO OTHER PEOPLE

1) #f you ask your child a guestion, does hefshe usually stay on the lopic and try to answer
as best as hef/she can?

2) If your child doesn’t understand something you have said to him/her, does he/she usually.
say somelhing like "Huh?", "What?" or "What did you say?” o try to better understand you?

3) If you said “Give me that ane,” and your child was not sure which one you wanted, would
heishe try to make sure which one you wanted asking you a question like “This one?”

4) When listening lo a story, does your child ask relevant gueslions or make relevant comments?

5) If you are talking with someone else and your child is nearby, does your child somelimes join
in with a commenl refated o whal you are talking about?

Suppose you and your child had spent the day at the zoo, and that evening Grandma (or som
else in the family) was interested in what happened. Could your child:

6) tell Grandma about the zoo if given prompting questions such as "What did you
7) telt Grandma about it spontaneously. withoul needing much adult help or

Does your child talk about past events in any of the following ways?

8) hefshe will mention something that just happened (e.g., M

9) hefshe will try to answer when asked (o tell someone abolgs
“Tell Daddy what you saw today.”)

10) heishe will try to answer when you ask "Do you rem

Suppose you came home and hadn't seen yo puld he/she:

11) say something about whal he/she is cutpenily W {e.g., I'm making cookies!)

12} sponlaneously tell you about & pnt & thai day, that you did not know aboul

Does yvour child ever use th “think" in any of the following ways?

telling you something
by using "know" (a,g_; | know that's a hamster.)

15) uses "think" when Y is not sure (a.g., | think it's in the drawer.)

YES
(®)
6]

[GRR RN

Please check that you have responded “yes™ or “no” to all the 15 questions in this section M before continuing to section N

&

e

NO

KO
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N: HOW YOUR CHILD IS BUILDING LONGER SENTENCES AND STORIES

Please mark any of these words that your child has begun lo use:

YES NO YES NO YES
1) wish O 0 8) might O (o) 15) possibly 0
2) hope < 0 9} could 0] 6] 16) perhaps Q
3) forgot 0 O 10) can Q > 17) alter o
4) think o) 0 11) would 0 5 18) going to (gonna) O
5) know O J 12} will Q @ 19) before ]
6) remember %) o] 13) maybe Q 9 20} later o)
7) must @] O 14) if 9] » gnna) O

YES
22) and (e.g.. We saw frains and planes and trucks.) Q
23) then {e.g.. ...and then we saw rabbiis.} O
24) because (e.g.. I'li help you, 'cause I'm the fireman.) 9
253) so (e.g.. It's not cooked yet, seo il has to go in the oven,) D
26) but (e.g., Now I'm big, but | used to cry.) ()
27 well (e.g. Well, 1 think if's here.) o

- 28) just {e.g., I'm just taking it for a little while.; I'm jugfPhelping ) )
29) next (e.g.. Next. we saw bears.) . ) 9
30) when (e.g.. When it's night, | go to bed.) ; Q
31) actually (e.g.. Actually, | don'l like tomatoasH Q
When your child telis you a story, or part of a#§

YES

© 32) can you follow who the people are in tig Q
33} can you usually foliow what is‘hapiy e story? (5
34} can your child link the eyg a way that makes sense? Q
35) can your child change the@go ¥y that doesn't leave you confused? )
36) does he/she somgii Such as “today,” “yesterday,” or “tomorrow™? Q

NO

W]

ey

C Q0

C oo

Please double check that you have not accidentally skipped over any of the questions.

Date completed (month/day/vear): [ i
month (e.g.. Sept) day year

Please continue to the next page to complete the section,
Your Child’s Health and Language Background
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YOUR CHILD’S HEALTH
AND LANGUAGE BACKGROUND

Please complele this final section about your child’s health and language background. 1L will help to provide a more complele and
accurate picture of your child's language development.

YOUR CHILD'S BIRTH

Please tell us your child's weight at birth: lbs kg

YES NG
Was your child born prematurely? O 3

If ves, how many weeks prematurely was your child born?

YOUR CHILD'S HEALTH

Has your child had any of the following health problems:
a) substantive birth complications (e.g., seizures) suspac{ad?
b} speech or language problem or delay? suspecled? diagnosed?

d? . diagnosed?

c) hearing loss ; suspecle

d) developmental disability {e.g.. autism) suspglite Q- diagnosed?

QoocCCg
Q

&) any other major health problem {describe below) s Q diagnosed?. O
If you answered yes lo any of the above. pleass descHl
In what country was your child born? o
YES NO
Has your child been exposed to English from birth? O Q
If No, at what age (in months, e.g.. 18 months) was your child first exposed to English? _____months
YES  NO

Is your child eurrently regularly exposed to one or more languages other than English? O O

If Na, thank you! You have finished the questionnaire
If Yes, please continue with the questions on page 13.
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Sample Copy -- not to be administered, reproduced, or distributed without permission

OSUR UA (continued)

Please indicale below your best estimate of how much of the time your child is regularly exposed to a language(s) other than English.

In doing so, please remember to include all the main adulls with whom your chiid reguiarly interacts (e.g.. day@re/preschool leachers,
grandparents). i

The percentage of time my child is exposed io language({s} other than English is about:

0% 10% 20% 30% 40% 50% 60% 90% 100%

Q 2 2 9 ] ) ] O 0
Please list all the languages that your child is exposed 1o by the main aduits int raeéte'With (e.g.. mother, father, grandparents,
habysitler, daycars members).
Languages my child is exposed to (list below):
1. N
2.
3.
4
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Sample Copy -- not to be administered, reproduced, or distributed without permission

Thank vou very much for completing this questionnaire!

You can learn more about the Language Use Inventory™ on our websile:

Language Use Inventory ™

www. knowiedgeindevelopment.ca
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Idaho Collaborative Assessment Project: ICAP
INITIAL DEMOGRAPHIC FORM

NOTE: To be completed by the parent and/or the early intervention provider the first time the
child is assessed with ICAP

GENERAL INFORMATION: Today's date: / /
mon day year

Child's Name:

Parents' names: Phone:

Address: City:

State: Zip Code:

Parents’ e-mail address:

Birthdate of child: / / Gender of child: Boy Girl
mon day year

1. Family qualifies for Medicaid or state equivalent: yes no unknown
(Qualifies based on income; if qualifies but does not receive assistance, still check “yes”)

2. Ethnicity of child: Hispanic/Latino NOT Hispanic/Latino

3. Race of child (check all that apply):

White Native Hawaiian or Other Pacific Islander
Black or African American American Indian or Alaska Native
Asian Other (Please specify: )

4. Languages used at home with the child: (Please check all that apply)

Spoken English Spanish
Sign Language Other (Specify:

HEARING INFORMATION:

1. Did the child fail a newborn hearing screening? __yes __ no  did not receive

2. Onset of hearing loss: ____ Presentat birth ____ Acquired after bith ___ Don't know
If acquired, at what age? months of age

3. Age at which hearing loss was confirmed by an audiologist: months of age

4. Age at which first received amplification: months of age

Developed by Allison Sedey, Christine Yoshinaga-Iltano (2012) (Colorado University-NECAP Project)



5. Type of amplification currently used: ___ None __Hearing aid(s)
___FM auditory trainer ___Cochlear implant*
___Bone conduction aid (BAHA or external)

*If the child has a cochlear implant...

First Cl: Date implanted Date activated
Second CI: Date implanted Date activated
6. Current hearing aid/Cl use: <3 hrs/day ~3-5 hrs/day
~6-10 hrs/day 11+ hrs/day
7. Age at which intervention specific to hearing loss first started: months of age
8. Cause of hearing loss: ___Unknown Anoxia at birth
__ CHARGE syndrome Chemotherapy

__ Cytomegalovirus (CMV) :Down syndrome
__Enlarged Vestibular Aqueduct (EVA)

__Genetic/Hereditary ___Goldenhar syndrome
___High fever ___Maternal rubella
___Meningitis Prematurity

___Treacher Collins
___Viral infection

Usher’s syndrome
Waardenburg’s syndrome

___Other (Please specify:

9. Categorize the child’s Functional Hearing Ability (when using amplification)
NOTE: If the child does not use amplification, rate functional hearing without amplification:

Functions Normally: Child has negligible difficulty receiving auditory information.

Mildly Limited: Child needs frequent spoken repetitions, occasional visual or
tactile communication support or both.

Severely Limited: Child realizes some benefit from auditory communication,
although unable to function adequately without visual or tactile communication.

No Functional Hearing: Child receives no benefit from spoken communication.

FAMILY INFORMATION

1. Mother’s date of birth: / / Father’'s date of birth: / /
mon day year mon day year

2. Is there a deaf or hard-of-hearing adult in the home? yes no

-- If yes, does that person use sign language? yes no

Developed by Allison Sedey, Christine Yoshinaga-Iltano (2012) (Colorado University-NECAP Project)



3. Mode of communication used in the home with the child:

spoken language only

speech + sign

spoken language with occasional signs

sign only (no spoken language) Cued Speech

4. Mode of communication used by the child:

spoken language only

speech + sign

None yet

spoken language with occasional signs

sign only (no spoken language) Cued Speech

In the top row of the table, list the adult(s) living with the child. List by their relationship to the
child (e.g. mother, step father, etc). Check the highest degree held by each person.

Adult #1:

Adult #2:

No diploma or G.E.D.

Last grade completed:

Last grade completed:

High School Diploma

Vocational Degree

Associate’s Degree

Bachelor's Degree

Master’s Degree

J.D.or Ed.D

M.D.

Ph.D.

ADDITIONAL DISABILITIES

___No other disabilities

___Brain damage/injury

__ Cerebral palsy (CP)
___Specific learning problem (LD)
___Developmental/Cognitive delay
___Autism/PDD

___Balance disorder

___Other disability. Please explain:

___Vision problem/impairment
___Seizures/Epilepsy
____Emotional/Behavioral problem
___Motor problem

__Central processing disorder

___Cleft lip/palate

___Sensory/Motor integration problem

Developed by Allison Sedey, Christine Yoshinaga-Iltano (2012) (Colorado University-NECAP Project)




Rate the effect of any disabilities or other special characteristics the child has (other than
hearing loss) on his/her speech/language development (circle one).

1 Child has no disabilities other than hearing loss

2 Child has one or more other disabilities, but they do not interfere with his/her
speech/language development

3 Child has one or more other disabilities that provide minimal obstacles to his/her
speech/language development

4 My child has one or more other disabilities that provide moderate obstacles to
his/her speech/language development

5 My child has one or more other disabilities that provide significant obstacles to
his/her speech/language development

PRESENT PROGRAMMING:

1. Have you heard of Families for Hands & Voices (or Guide by Your Side)?  Yes No

2. Do you receive the Hands & Voices newsletter?  Yes, currently  Used to No, never

3. Has a representative from Hands & Voices (or Guide by Your Side) ever called you on the
phone? Yes No

4. Have your ever received an in-person visit from a representative from Hands & Voices (or
Guide by Your Side)? Yes No

5. Do you attend a sign language class?  Yes, currently Used to No, never

6. Does a teacher/mentor who is deaf come to your home to teach you sign language?

Yes, currently Used to No, never
7. Is your child regularly in daycare for 20 hours or more per week: yes* no
*If yes, does the early interventionist work with the provider? yes no

Developed by Allison Sedey, Christine Yoshinaga-Iltano (2012) (Colorado University-NECAP Project) 4



Complete the table below regarding intervention services your child/family currently receives at
least once a month. List each intervention just ONCE (wherever it fits best)

Sessions | Minutes
Type of Intervention per per
month session

Early intervention in home related to hearing loss (or at daycare/other
“natural environment”)

Interventionist’'s Name:

Program/Agency’s Name:

Early intervention (individual) outside the home related to hearing loss
loss (e.g., in a clinic, hospital, private therapist’'s home, etc.)

Interventionist’'s Name:

Clinic /Facility’s Name:

Early intervention (toddler) group
Interventionist/Teacher’'s Name:

Facility/School’'s Name:

Speech or auditory therapy in the home

Speech Therapist’'s Name:
Program/Agency’s Name:

Speech or auditory therapy (individual) outside the home

Speech Therapist’'s Name:

Clinic/Facility’s Name:

Occupational Therapy (OT)

Physical Therapy (PT)

Other, please describe:

Does your child attend pre-school? Yes No If yes, please complete the following:

Name of School: Teacher's Name:

Sessions | Minutes per

Type of School Setting per session

Pre-school primarily for deaf/hard-of-hearing children

Pre-school primarily for children with a variety of special needs

Pre-school primarily for hearing children

Developed by Allison Sedey, Christine Yoshinaga-Iltano (2012) (Colorado University-NECAP Project) 5



APPLICATION OF THE LANGUAGE USE INVENTORY

Table 1. Child Demographic Information

. Age in Presence of Total Total LUl ~ Languages Birth Materr.lal
Child . LUI . . Education
Months other disabilities Percentile  exposed to History
core Level
Speech- . .
ABLE 21 language 22 3.5 English & normal ngh School
ASL Diploma
problem/delay
Motor problem .
English & L
ADLO 2 & speech- ) 1 other not 36 weeks  Associate’s
language . premature Degree
indicated
problem/delay
Speech- .
AUHO 33 language 63 1 English normal Vocational
Degree
problem/delay
English & Bachelor’s
BRIJE 26 None 86 28 ASL normal Degree
Dev/Cognitive
delay, Vision English & Vocational
COAF 25 problem & 19 1 & normal
ASL Degree
speech and
language delays
English & Vocational
DAKI 22 None 10 2.5 ASL normal Degree
. . . Bachelor’s
ELGO 32 Vision problem 31 1 English normal
Degree
Dev/Cognitive
delay, ASD, . .
FALI 31 Vision problem, 23 1 English & normal Vocational
ASL Degree
speech delay
English & Vocational
HAHY 36 None 83 1 ASL normal Degree
Dev/Cognitive
delay, ASD, & English & High School
IARE 30 speech-language 22 1 normal .
ASL Diploma
delay
English & 11th grade
INRE 32 None 92 3.5 ASL normal completed
Dev/Cognitive English & .
IRME 38 delay & speech- 13 1 other not normal ngh School
- Diploma
language delay indicated
Speech- English & Associate’s
JAMC 32 language delays 67 15 ASL normal Degree
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APPLICATION OF THE LANGUAGE USE INVENTORY

Dev/Cognitive
delay, ASD, Master’s
JOAD 30 M Vision problem, 2 1 English normal
Degree
speech-language
delays
English, ,
KEBR 34 M None 109 20 Spanish & normal Bachelor’s
Degree
ASL
Speech- English & High School
KA 32 F language delays >6 ! ASL normal Diploma
English, >
LEWO 37 F None 124 1 Cantonese normal Bell)c:erlgé S
& ASL &
Dev/Cognitive
delay,
Sensory/Motor ) .
LOBR 35 M Integration, 0 1 English & 37 weeks ngh School
Vision problem, ASL premature Diploma
& speech-
language delays
) Master’s
NIWA 38 F None 144 49 English normal
Degree
English & .
RESQ 21 F None 29 6.5 other not 36 weeks Vocational
o premature Degree
indicated
. Bachelor’s
RODA 29 M None 99 41 English normal
Degree
TAWI 23 F None 51 12 ASL normal Bachelor’s
Degree
Dev/Cognitive
delay, Global . ,
TRSC 3] M dev delay, 14 1 English & 2 weeks Master’s
ASL premature Degree
speech-language
delays
VIMA 30 F None 20 25 English & 4.5 weeks High School

Spanish premature Diploma

Abbreviation notes: Developmental (Dev), Autism Spectrum Disorder (ASD), and American
Sign Language (ASL),

53



APPLICATION OF THE LANGUAGE USE INVENTORY

Table 2. Child Demographic Information Related to Hearing Loss

Age Age Fit Age
. Type of  Degree of Identified Technology E¢ Enrolled in
Child . with
Loss Loss with used Technolo Early
Loss &Y Intervention
ABLE Bilateral  profound 1.5 Cochlear 6 1
implants
mild to
ADLO  Unilateral moderately 13 Hearing aid 13 13
severe
. mild to not . . not
AUHO Bilateral moderate  provided Hearing aid provided 2
moderatel Bone
BRJE  Unilateral oSty 1 conduction 5 1
severe .
aid
. . o not
COAF  Bilateral mild 20 Hearing aid 22 .
provided
DAKI  Bilateral moderate 1 Hearing aid 3 1
to severe
ELGO  Unilateral normal to 2 Hearing aid 6 nqt
mild provided
FALI Bilateral mild 17 Hearing aid 20 18
HAHY  Bilateral severe 0.5 Cochlear 3 5
implants
IARE  Unilateral mild to 21 Hearing aid 22 22
moderate
mild to
INRE  Bilateral moderately 20 Hearing aid 22 20
severe
. . not . . not not
IRME  Bilateral mild provided Hearing aid provided provided
JAMC  Bilateral ~ "Ormalto 16  Hearing aid 16 32
mild
JOAD  Unilateral severe 13 None 13 14
KEBR  Bilateral normal to 5 Hearing aid 7 nqt
mild provided
KIJA  Bilateral mild to 1 Hearing aid 2 1
moderate
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APPLICATION OF THE LANGUAGE USE INVENTORY

LEWO Bilateral "°rmalto
moderate
LOBR prg\\lzcifle d moderate
NIWA  Unilateral severe
) normal to
RESQ  Unilateral mild
RODA  Unilateral  Moderate
to severe
TAWI  Bilateral moderately
severe
TRSC  Bilateral ~ ™ldt0
moderate
VIMA  Unilateral moderately
severe

0.75

Hearing aid
Hearing aid
Hearing aid
Hearing aid
Hearing aid

Hearing aid

Cochlear
implants

Bone
conduction
aid

15

1

not
provided

5

Note: Age is in months.
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APPLICATION OF THE LANGUAGE USE INVENTORY

Table 3. Analysis by Section
Section and Question Mean Score  Percentile
description Types (SD) (SD) Score Range ~ Max Score
A: Use of 11, five-point
gestures to ask Likert-type 8.79 (2.90) - 3toll 11
for something scale
B: Use of
gestures to get 2 yes/no 1.63 (0.71) i 0to02 5
you to notice questions
something
19 yes/no,
3 short-
C: Types of answer, 2, 31.84
words used four-point 12.42(7.38) (44.89) Oto21 21
Likert-type
scale
6 yes/no,
D: Requests for 1 four-point 42.21
help Likert-type #0203 4463 Oto7 7
scale
s 1 short-
E.: Child’s answer, Data no analyzed
interests
2 yes/no
4 yes/no,
F: Words to get ;
you to notice 2L’£i’;1rrt'_f;l£t 2.50 (2.06) (;2:32) 0t06 6
something
scale
G: Questions 2796
and comments 9 yes/no 3.46 (3.40) 3 7' 03) 0to9 9
about things '
H: Questions
and comments 32 yes/no, 12.67
about 4 Likert-type  10.92 (10.96) (23'98) 0to 36 36
themselves or scale )
other people
H: Questions 16 yes/no,
and comments 2, four-point 20.17
about Likert-type 3:33(5.135) (31.94) Otol4 18
themselves scale
. 16 yes/no,
H: Questions .
and comments 2L’.€f“rrt'_f°mt 4.04 (4.65) ;g'gg 0to 18 18
about others trert-type (25.09)
scale
I Use of words 4 oimo 5.63 (5.04) éi'gg) 0 to 14 14

in activities
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APPLICATION OF THE LANGUAGE USE INVENTORY

with others
J: Teasing and

sense of humor > yes/no
K: Interest in
words and 12 yes/no
language
1 yes/no,
L: Interests 3 yes/no with
when talking conditional
short-answer
M: Adapts
conversation to 15 yes/no
other people
N: Building
longer
sentencges and 36 yes/no
stories

3.63 (3.16)

3.63 (3.89)

433 (6.84)

25.88

(23.92) Oto3
17.63

(22.65) 0to 10

Data not analyzed

13.33

(16.72) 0to 13
11.83

(13.41) Oto27

12

15

36

Note: four-point Likert-type scale (never, rarely, sometimes, often), five-point Likert-type scale

(never, rarely, sometimes, often, not anymore)
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APPLICATION OF THE LANGUAGE USE INVENTORY

Table 4. Item Analysis for Most Frequently Missed Items

Section: Item Number of
Number Children Item Description
Scored as Yes
N:16 0 begun to use "perhaps"
K:11 0 rehearse talk for future interactions
H:31 1 ask someone why they won't do something
K:12 1 asks to be told a familiar story about a family event
M:14 1 states that he/she is certain by using "know"
N:1 1 begun to use "wish"
N:7 1 begun to use "must"
N:8 1 begun to use "might"
N:15 1 begun to use "possibly"
N:26 1 begun to use "but"
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APPLICATION OF THE LANGUAGE USE INVENTORY

Table S. Item Analysis for Items Correct by Two Children

Section: Item

Item Description

Number
H:12 Asks someone how old they are
H:25 Asks why someone feels the way they do
H:29 Asks someone how they did something
H:32 Asks more detailed questions about people’s lifestyles
J:4 Makes up silly rhymes
J:5 Repeats something another person said
M:13 Says “You know what?” before telling you something
M:15 Uses “think” when he/she is not sure
N:2 Begun to use “hope”
N:9 Begun to use “could”
N:14 Begun to use “if”
N:23 Begun to use “then”
N:28 Begun to use “just”
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APPLICATION OF THE LANGUAGE USE INVENTORY

Table 6. ltem Analysis for Items Correct by Three Children

Section: Item L.
Item Description

Number
B4 Gets parent’s attention by saying “You know what?” or “Guess
' what?”
H:28 Talks about how someone else can or can’t do something
I.14 Talks to parent, sibling, or playmate about rules
K:3 Plays with pronunciation of words
N:3 Begun to use “forget”

N:4 Begun to use “think”

N:5 Begun to use “know”
N:6 Begun to use “remember”
N:11 Begun to use “would”

N:29 Begun to use “next”
N:31 Begun to use “actually”

N:35 Changes the topic in a way that doesn’t leave you confused

29 ¢c

Sometimes uses words such as “today,
“tomorrow”

N:36 yesterday,” or




APPLICATION OF THE LANGUAGE USE INVENTORY

Table 7: LUI Total Percentile Scores by Degree of Hearing Loss and Age

Mild Moderate to Severe Profound
moderately severe

Age in
months M SD range n M SD range n M SD range n M SD range
21t024 1 2.5 - - 2 6.5 5.5 Otol12 1 6.5 - - 1 3.5 - -

25t030 2 145 135 1to28 148 185 1to4l 1 1 - - 0o - - -
31to34 2 225 125 1to35 4 575 82 1to20 2 125 025 1tols5 0 - - -

98]

35t038 2 25 24 1to49 2 1 - ltol 1 1 - - 0o - - -
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APPLICATION OF THE LANGUAGE USE INVENTORY

Table 8. ltems Missed by Child NIWA

Section: Item Lo
Item Description

Number

A4 Holds up an object to show you what he/she wants
A:10 My child tries to get my help using gestures

J:4 Making silly rhymes

J:5 Telling jokes

K:3 Plays with the pronunciation of words

K:10 Is interested in logos and the writing on toys and objects
K:11 Rehearses talk for future interactions

K:12 Asks to be told a familiar story about a family event
M:13 Says “You know what?” before telling you something
M:14 States that he/she is certain by using “know”

N:1 Has begun to use “wish”

N:7 Has begun to use “must”

N:8 Has begun to use “might”
N:14 Has begun to use “if”
N:15 Has begun to use “possibly”
N:16 Has begun to use “perhaps”
N:25 Has begun to use “so”
N:26 Has begun to use “but”
N:28 Has begun to use “just”
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APPLICATION OF THE LANGUAGE USE INVENTORY
Figure 1. LUI Part 1: Use of Gestures to Communicate, Scores by Frequency

Part 1: Communication Using Gestures

12

10

Frequency
[e)}

4
2
. 1011 I I n 1 =
1to2 15to 20 52 to 80 85 to 88 99
16 55 86

LUI Total Percentile Scores
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APPLICATION OF THE LANGUAGE USE INVENTORY

Figure 2. LUI Part 2: Use of Words to Communicate, Scores by Frequency

Part 2: Communication with Words

[ S S SN
oS N b

Frequency

| | | | |
1 3 6 8 47 52 99

LUI Total Percentile Scores
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APPLICATION OF THE LANGUAGE USE INVENTORY

Figure 3. LUI Part 3: Child’s Longer Sentences, Scores by Frequency occurrence

Frequency

[uny
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=
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LUI: Part 3 Longer Sentences

1 1.5 25 55 85 12 15 16 27 37 48
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APPLICATION OF THE LANGUAGE USE INVENTORY
Figure 4. LUI Total Scores by Degree of Hearing Loss and Grouped by Age

LUI Scores by Age and Degree of Hearing Loss
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APPLICATION OF THE LANGUAGE USE INVENTORY

Figure 5. LUI Total Percentile Scores by Age of Hearing Loss Diagnosis

LUI Total Scores Compared to Mean Age of HL
Identification
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APPLICATION OF THE LANGUAGE USE INVENTORY
Figure 6. LUI Total Scores by Age of Initial Enrollment in Early Intervention

Age Enrolled in EI and Performance on the LUI
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APPLICATION OF THE LANGUAGE USE INVENTORY

Figure 7. LUI Total Scores by Age Fit with Hearing Technology

150
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APPLICATION OF THE LANGUAGE USE INVENTORY
Figure 8. LUI Total Percentile Scores by Level of Maternal Education and Age of Child

LUI Outcomes by Maternal Level of Education and Child Age
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APPLICATION OF THE LANGUAGE USE INVENTORY

Figure 9: Regression Plot of LUI Total Score by Maternal Education
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