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 It would be difficult to explain the rationale behind this study without discussing 

my own personal background that led me to believe that this study was necessary. As an 

American Sign Language/English interpreter, I was offered a unique perspective working 

directly with individuals who are deaf or hard of hearing (deaf/hoh). I was able to discuss 

issues that surround the education of these individuals directly with them in the language 

of their choice. I observed interactions between children with varying levels of hearing 

and their hearing peers in inclusive classroom settings. I engaged in team meetings with 

other professionals working closely with students who were accessing the hearing 

environment through my services. I was frequently consulted as an expert on sign 

language acquisition and the language and literacy abilities of children and adults who 

are deaf/hoh, despite not having the professional or personal credentials to fulfill that 

role. What struck me the most was the lack of evidence available to support decisions 

made about the education of children who are deaf/hoh that I was witnessing; primarily 

anecdotal evidence was available to describe the overall language abilities and 

educational classroom participation of these children. No research studies had been 

conducted in the Atlantic provinces of Canada on the language and classroom 

participation of children who are deaf/hoh. In this region, the only educational option for 

a child who is deaf/hoh is to attend a school in an inclusive setting amongst hearing 

peers. Due to the region’s small yet spread out population, students often grow up in rural 

communities where they rarely have the opportunity to meet and socialize with peers or 
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adults who are also deaf/hoh. On the other hand, this area is unique in that one 

organization, the Atlantic Provinces Special Education Authority (APSEA), oversees the 

education of students who are deaf/hoh in English-speaking communities in New 

Brunswick and Nova Scotia and consultative services only to French-speaking 

communities in Nova Scotia. This is in contrast to the model adopted in many areas of 

North America, in which either the individual schools or school boards have the 

responsibility of deciding how to adapt educational services to suit the needs of students 

who are deaf/hoh. My own experiences and the unique circumstances surrounding these 

students motivated me to conduct research to help support decisions made regarding the 

education of children who are deaf/hoh in the Atlantic Provinces by providing novel data 

to the field regarding students who are deaf/hoh in inclusive settings. 

 Statistics Canada reports that about five out of every 1,000 school-aged Canadian 

children are deaf/hoh (Statistics Canada, 2008, 2012a). There are varying hearing levels. 

Hearing levels can be described in terms of the threshold at which an individual can hear 

pure tones or speech stimuli and ranges in severity from mild (25 dB to 40 dB) to 

profound (over 95 dB). In this paper, individuals who have a mild to profound unaided 

hearing level will be referred to as ‘deaf or hard-of-hearing’ (deaf/hoh), although there 

are many different labels and identifiers that are used within the medical (e.g., hearing-

impaired) and culturally Deaf (e.g., Deaf) communities. The medical community 

categorizes individuals based on hearing level or hearing technology used while the Deaf 

community tends to categorize people more by one’s cultural identity and preferred 

language modality. This means that an individual may have any level of hearing but be 
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considered to be culturally Deaf. In this paper, studies and discussions from both 

viewpoints will be included in the literature review and any mild to profound hearing 

level and preferred linguistic modality will be included under the deaf/hoh label. 

 Children who are deaf/hoh may be educated in a variety of settings. In this paper, 

the term ‘inclusion’ is used to mean that the child is attending a school in which the 

majority of students and staff are hearing and the child spends some or all of his or her 

time in the regular education classroom. This educational model has also been referred to 

as ‘integration’ or ‘mainstreaming’. All the participants of this study were educated 

within an inclusive setting but may have spent varying amounts of time outside of the 

regular classroom for specialized services, such as individual or small group instruction 

to address exceptional needs. Children who are deaf/hoh may also be educated in a 

school composed primarily of students who are deaf/hoh. In this paper, the phrase 

‘special schools for students who are deaf/hoh’ or simply ‘special schools’ will be used to 

refer to these schools; these types of institutions are traditionally referred to as ‘schools 

for the deaf’ or ‘deaf schools’ despite the fact that these schools no longer contain only 

students who are culturally Deaf or medically diagnosed as deaf.  

 There is a need for research in the field of deaf/hoh studies to describe the 

language, literacy, and educational participation in the same individuals who are 

deaf/hoh. This population is heterogenous, but most studies have not reflected that 

heterogeneity. Most studies limit their sample by, for example, including only 

participants who are deaf/hoh and who have parents who are also deaf/hoh. Most studies 

also exclude children who are deaf/hoh and have additional special needs (Hauser & 
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Marschark, 2008). Mitchell and Karchmer (2004) report that 96% of students who are 

deaf/hoh have parents who are hearing and over 40% of students who are deaf in the 

United States have at least one disability in addition to being deaf/hoh. In addition, very 

few studies have focused upon children in an inclusive setting, although the proportion of 

children who are deaf/hoh being educated in this setting is rapidly growing and has long 

outnumbered that of students in primarily special school settings. In the United States, 

roughly 60-80% of children who are deaf/hoh are being educated alongside hearing peers 

in an inclusive setting (Mitchell & Karchmer, 2006; Slobodzian, 2010), although these 

numbers are likely conservative based on recent closures of state schools specifically for 

students who are deaf/hoh (National Association of the Deaf, 2011). In Canada, over 97% 

of students who are deaf/hoh are currently educated alongside hearing peers in an 

inclusive setting, based on data on student enrollment, deaf/hoh demographics (Statistics 

Canada, 2012a; Statistics Canada, 2012b) and special school enrollment for students who 

are deaf/hoh as calculated using enrollment numbers from school websites, or when these 

were unavailable, by directly calling schools over the months of May and June 2014. 

While having narrow inclusion criteria in a study increases its internal validity, it limits 

external validity as each subgroup represents only a minority of children who are 

deaf/hoh. Recent appeals have been made for research to be undertaken that includes a 

more heterogeneous sample of students who are deaf/hoh, even at the risk of reducing the 

internal validity of their samples (DeLana, Gentry & Andrews, 2007; Hauser and 

Marschark, 2008; Jamieson, Zaidman-Zait & Poon, 2011; Moores, 2008). Parents of 

children and youth who are deaf/hoh have also expressed a need for more practical 

research to provide them with information about expected developmental outcomes and 
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the educational opportunities of children and youth who are deaf/hoh including those 

with additional disabilities, as was found in a series of surveys and focus groups 

conducted in British Columbia (Jamieson et al., 2011). 

 The current study took up this challenge by recruiting broadly and studying the 

language, literacy and self-perceptions of classroom participation of students in inclusive 

settings who are deaf/hoh. Participant characteristics were more homogeneous than 

expected. While some had additional special needs and the sample varied in terms of 

hearing level, number of years of hearing technology intervention and type(s) of assistive 

devices used, all had parents who were hearing and all participants used speech as their 

primary mode of communication. Nonetheless, the sample in this study was more 

heterogeneous than in many. This study also contributes to the extant literature as it 

included a unique combination of language, literacy and classroom participation 

measures which provided multiple sources of data on the same individuals. Since data 

were collected in Nova Scotia and New Brunswick, this information should be of interest 

to researchers as well as parents and organizations that oversee the education of students 

who are deaf/hoh in the Atlantic Provinces and anywhere where students who are 

deaf/hoh are educated in inclusive settings. Research of this type may assist in developing 

appropriate interventions and social opportunities for youth who are deaf/hoh as they 

develop towards becoming healthy and productive members of society. 
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 For hearing babies, full auditory access to the speech of native speakers around 

them gives them the opportunity to develop a complete linguistic system. Literacy is then 

based on this spoken language system. If a child is deaf/hoh, auditory access to spoken 

language input is significantly diminished and the ability to acquire the spoken language 

of the surroundings is therefore negatively impacted. Even a mild hearing level (26 to 40 

decibels) may affect expressive and receptive language acquisition (Schönweiler, Ptok & 

Radü, 1998; Spencer, 2004). The less auditory information an individual can access, the 

more likely that development of spoken language will be affected, leading some parents 

to consider communicating with their deaf/hoh child in a visually accessible modality 

such as one of the sign language systems. Ideally, a mild to profound hearing level is 

diagnosed early allowing parents or guardians to make decisions about the language 

modality and facilitation of speech and language development in their children in a 

timely manner. This is reflected in the strong stance that Speech-Language & Audiology 

Canada are taking in publications such as their position paper on Universal Newborn 

Hearing Screening (UNHS) in Canada.  UNHS is recommended in order to to prevent 

delays in “speech, language, cognitive, academic and social-emotional development” 

(Speech-Language & Audiology Canada, 2014). The language modality options include 

an auditory mode of communication, a visual mode of communication or a multimodal 

approach to communicating with the child (Stredler-Brown, 2010). Hintermair (2006) 

suggests that, “the deaf child’s family plays a particularly important role as a central 

place for primary social, emotional, and cognitive experiences” (p. 497). Accordingly, 
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regardless of the mode of communication, whether it be sign, oral or bi-modal, family 

and early intervention are critical (Antia, Jones, Reed & Kreimeyer, 2009; Meinzen-Derr, 

Wiley & Choo, 2011; Moeller, 2000; Sarant, Holt, Dowell, Rickards & Blamey, 2008; 

Spencer, 2004; Watkin et al., 2007). Because language development is affected as a result 

of being deaf/hoh, literacy skills are also affected. The literature on spoken language, 

signed language and literacy development for these children will be reviewed next. 

Speech and Spoken Language Development 

 When a child is identified as having a mild to profound hearing level, many 

parents choose an exclusively auditory mode of communication with the goal being that 

the child will acquire a spoken language. To develop receptive skills and provide 

language exposure, the child is encouraged to depend purely on residual hearing, termed 

the auditory-verbal approach, or to include the use of visual cues to supplement the 

auditory signal (i.e., speech read), termed the auditory-oral approach (Stredler-Brown, 

2010). In both cases, the child is taught to express him/herself through speech. The child 

may be fitted with a form of amplification, such as a hearing aid, or receive a cochlear 

implant to provide increased hearing ability. If the child still has hearing thresholds of 25 

decibels (i.e., mild hearing level) or higher despite amplification, then spoken language 

training is typically very structured. Parents, teachers, speech-language pathologists and 

auditory-verbal therapists will often work regularly with the child to improve receptive 

and expressive spoken language abilities. 

 Despite these interventions, many children who are deaf/hoh are delayed in their 

spoken language (Sarant et al., 2008). For children and youth with greater than 25 decibel 

hearing thresholds (i.e., mild to profound hearing level), purely oral approaches have had 
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varying degrees of success in the development of receptive and expressive spoken 

language. Successful use of the auditory-oral method for a child who is deaf/hoh depends 

on a complex set of variables, such as the child’s hearing level, age of diagnosis, quality 

of early intervention services, home and school environments, intelligence, presence of 

additional disabilities and time spent reading (Blamey, 2003; Sarant et al., 2008; Szagun 

& Stumper, 2012; Vohr, Topol, Watson, St. Pierre & Tucker, 2014). Individual 

variability is particularly evident in adolescence when more sophisticated language is 

needed in academic and social environments (Archbold & Wheeler, 2010). Most children 

who have little functional hearing even with technological intervention and who are 

educated in an oral-only environment achieve limited success at acquiring oral spoken 

language skills in comparison to hearing children (Moeller, Tomblin, Yoshinaga-Itano, 

Connor & Jerger, 2007; Schönweiler, Ptok & Radü, 1998). The literature does not appear 

to specify which elements of language, in terms of form, content and use, are most 

delayed.  

 The majority of recent studies on the language abilities of children who are 

deaf/hoh focus on the success of cochlear implants to facilitate speech and oral language 

development. Children who receive cochlear implants are reported to achieve higher 

linguistic gains on average than children who use hearing aids (Geers, Nicholas & Sedey, 

2003; Yoshinaga-Itano, Baca & Sedey, 2010). Many children who receive cochlear 

implants at a young age can make great gains in acquiring spoken language. A study by 

Geers and Nicholas (2013) longitudinally followed the receptive and expressive language 

development of 60 children who received a first cochlear implant between 12 to 36 

months of age. At 4.5 years of age, the group’s mean language scores fell below one 
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standard deviation of the mean for same-age peers in the hearing normative sample while 

by 10.5 years of age, the group’s mean had improved to fall within one standard 

deviation but still below the mean of the normative sample. For receptive language 

measures specifically, 52% of the children aged 10.5 years scored within one standard 

deviation of the mean of the normative sample. A significant advantage was found for 

children who received a cochlear implant before 24 months of age in all language 

measures at both 4.5 and 10.5 years of age. These outcomes replicate findings from less 

recent studies (Archbold & Wheeler, 2010; for a comprehensive review, see Bond et al., 

2009).  Similarly, a study by Geers et al. (2003) reported that out of 181 children who 

received a cochlear implant by the age of five, just over half acquired age-appropriate 

language skills after 4 to 7 years of multichannel cochlear implant use (as measured by 

verbal reasoning, narrative ability, utterance length and lexical diversity). Factors that had 

a significant positive influence on these results were greater nonverbal intelligence, 

smaller family size, higher socio-economic status and female gender. A study by Szagun 

and Stumper (2012) found that contrary to previous results, age of implantation was not a 

significant factor in the linguistic progress (assessed at 12, 18, 24 and 30 months post-

implantation) of children with cochlear implants who were implanted between 6 and 42 

months of age. Instead, home language environment contributed most to more successful 

and quicker language development. Yoshinaga-Itano et al. (2010) compared the English 

language abilities of 38 children with hearing aids and severe to profound hearing levels 

with 49 children who had cochlear implants; all children were aged four to seven. Most 

children in the study were receiving early intervention services in both auditory-verbal 

therapy and weekly sign language instruction by a native or fluent signer who was 
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culturally Deaf. Eight out of the 33 children with cochlear implants were able to make 

gains that allowed them to achieve age-appropriate expressive language scores by 84 

months of age as compared to 2 out of the 23 children with hearing aids. The children 

that achieved age-appropriate scores were primarily children who had severe hearing 

levels or progressive hearing loss pre-implantation.  

 Nonetheless, receiving a cochlear implant, even at a very young age, is not a 

guarantee of full and effortless access to spoken language development in part because 

children who receive cochlear implants acquire varying degrees of auditory benefit from 

implantation (Belzner & Seal, 2009; Geers & Nicholas, 2013), whether the children have 

additional disabilities or not (Beer, Harris, Kronenberger, Frush Holt & Pisoni, 2012). 

Belzner and Seal (2009) discuss this diversity of outcomes in their review of 

demographics and communication outcomes for children with cochlear implants. They 

report that of 57 longitudinal studies on cochlear implant outcomes conducted between 

2000 and 2007 included in the review, the majority of studies found overall better 

performance of early-implanted over late-implanted children (also reported by Geers & 

Nicholas, 2013 as noted above) and better performance of implanted over non-implanted 

children. Most studies used outcome measures such as speech intelligibility and voice 

quality, while a smaller number looked at language measures such as vocabulary or 

narrative ability. All studies reported large individual variability. Belzner and Seal state 

that even in the larger longitudinal studies, such as one involving a sample of 76 children 

aged 54 months (± 2 months) conducted at the Central Institute for the Deaf (CID; Geers, 

Nicholas & Moog, 2007), the sample populations do not represent the larger pediatric 

deaf population, because they typically include only children who have no additional 
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disabilities and are from white English-speaking middle- to upper-class families. Despite 

these privileged samples, Belzner and Seal conclude “…while many of the CID children 

have made substantial progress, others have not achieved the level of speech perception, 

speech intelligibility, and language and literacy development expected for their 

chronological ages” (p. 329).  

 Even when children who are deaf/hoh, with or without a cochlear implant, have 

achieved a high level of spoken language fluency, they may seek out opportunities to 

learn and use a signed language in adolescence or adulthood. In essence, although their 

ability to interact with others using spoken language may appear to be excellent, they 

may feel it is not equivalent to communicating using spoken language without being 

deaf/hoh (Kent & Smith, 2006; Wheeler, Archbold, Gregory & Skipp, 2007). In fact, 

using both modalities may facilitate language and social development, as studies have 

found that in well-supported bilingual environments, such as Sweden (where law dictates 

that children who are deaf/hoh must be given the opportunity to learn a signed language), 

children who are deaf/hoh with the strongest spoken language development also have 

strong sign language abilities and are able to switch comfortably back and forth between 

modalities as needed to adjust to their communication partners and environments (Hyde 

& Punch, 2011).    

 Signed Language Development 

 If introduced in infancy, a signed language can be acquired by children who are 

deaf/hoh with no additional disorders at a similar rate and with milestones reached at 

similar times as spoken language is acquired by hearing children (Mayberry & Squires, 

2006). However, this will only occur if the child’s caregivers are fluent signers and they 



 12

expose the child to signs from birth as their first language. According to Mitchell and 

Karchmer (2005), “Having at least one deaf parent is strongly associated with regular 

signing experiences; having two deaf parents virtually guarantees them” (p. 243). 

 Studies have reported that between 15-25% of parents use signed language in the 

home to communicate with their child who is deaf/hoh (Mitchell & Karchmer, 2005; 

Hintermair, 2006; Hyde and Punch, 2011). Most of these are hearing parents. However, 

only about 4% of children who are deaf/hoh are raised in a family that has one or more 

caregivers who are deaf/hoh and fluent signers (Mitchell & Karchmer, 2004). Even when 

hearing caregivers are dedicated to learning and using signed language with their child, 

they are unlikely to have any past signing experience and rarely become fluent signers 

(Marschark, Lang, & Albertini, 2002; Spencer & Marschark, 2010). Studies have 

consistently found that a child’s signing abilities are positively correlated with the signing 

abilities of the child’s parents. Further, in predicting parental levels of ability, it does not 

seem to matter how long the adults have been learning signed language, but rather how 

much formal instruction they have received (Moeller & Schick, 2006). Since caregivers 

who are not fluent in signed language will not be able to provide models that support 

their child’s development of a fluent signed language,  the child would benefit from 

access to other, fluent, signers. In the past, this was accomplished by placing children 

who were deaf/hoh in special schools where they had the opportunity to learn signed 

language from each other and fluent adult models, but that practice is rapidly declining 

and no longer exists in the Atlantic Provinces of Canada.  

Children who are exposed to signed language in hearing homes are known to be 

delayed in their language development compared to native signers with parents who are 
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deaf/hoh and use signed language. A study by Strong and Prinz (2000) looked at the 

correlation between English literacy and ASL skills in students at a residential school for 

the deaf in California. Their sample included a total of 149 children who were severely to 

profoundly deaf aged eight to fifteen. ASL ability was assessed using a test developed by 

the authors that tested comprehension of stories, classifiers, temporal concepts, visual-

spatial ability (assessed by using a signed portrayal of objects in relation to each other 

and the student selected the representative picture out of four options), and production of 

classifiers and narratives. Of that sample, 109 children had hearing mothers and 38 had 

mothers who were deaf/hoh. Despite the rich signing environment within the school 

setting, children with hearing mothers had lower ASL skills than children with deaf/hoh 

mothers. Specifically,79% of participants with hearing mothers had low or medium ASL 

ability compared to 36% of participants with mothers who were deaf/hoh. Even if we 

look only at the older children aged 12-15, 23% of children with hearing mothers 

achieved a high score in ASL ability compared to 76% with mothers who were deaf/hoh. 

Given these findings, we would expect that the signing abilities of children who are also 

deaf/hoh with hearing parents but are being educated in inclusive English-speaking 

classrooms would typically be much lower than that reported in special school settings. 

Research on the signing abilities of children in inclusive settings does not yet appear to 

have been conducted. 

 Children who are deaf/hoh and who use a signed language but are also exposed to 

spoken language via speech and text in the majority population can be considered 

bilingual, as they are acquiring language in two modalities that are linguistically distinct. 

Andrews and Rusher (2010) refer to these children as emerging bimodal-bilinguals. 
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Bilingual individuals who are deaf/hoh tend to fit into one of three bilingual profiles: 

simultaneous bilinguals with early exposure to both modalities/languages, sequential 

bilinguals with early L1 (first language) exposure and later L2 (second language) 

exposure and acquisition, or late L1 and L2 acquisition where no language was developed 

to any substantial degree early in life. The L1 and the L2 may be spoken or signed.  

 Acquiring an L1 late means that the child, even with intact language-learning 

cognitive abilities, is prevented from learning much language due to accessibility 

problems. That is, spoken language accessibility may be severely limited because of the 

child’s lesser degree of hearing and signed language accessibility may be severely limited 

by lack of or limited exposure to signed language models (Leigh, 2008; Mayberry, 2010; 

Moores, 2010). Mayberry (2010) states “the deaf child’s growing maturity and inability 

to function at school or home without language is often the catalyst for the decision to 

educate the child in sign language” (p. 284). Children who are deaf/hoh and not very 

successful at acquiring spoken language often get exposed to signed language in late 

childhood, adolescence, or even adulthood. The later the accessibility to the L1, the more 

severe the language difficulties compared to typically hearing individuals (Boudreault & 

Mayberry, 2006).  

 In fact, the brain itself appears to undergo structural (Pénicaud et al., 2013) and 

functional (Mayberry, Chen, Witcher & Klein, 2011) differences in the organization of 

left hemisphere language regions as a result of not having acquired a first language early 

in life. These differences are not equivalent to those found in the brain activation of 

hearing participants who acquired a signed language as an L2 or hearing participants who 

acquired a signed language as a native language (Newman, Bavelier, Corina, Jezzard & 
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Neville, 2002). In addition, late L1 findings are in contrast to findings of several research 

teams that the brain of an adult who is a deaf native signer should be organized for 

linguistic information in both hemispheres similarly to that of a hearing adult who is a 

native speaker of a spoken language, with the exception of modality-specific differences 

(Capek et al., 2009; Kovelman et al., 2009; Newman, Supalla, Hauser, Newport & 

Bavelier, 2010; Penhune, Cismaru, Dorsaint-Pierre, Petitto & Zatorre, 2003).  

 Although none of the participants in the current study used primarily signed 

language, children who are deaf/hoh but receiving functional hearing via technology (i.e., 

hearing aids and/or cochlear implants) typically get limited exposure to signed language 

with the assumption that this will facilitate intensive auditory and spoken language 

exposure to ensure typical development of the auditory centers of the brain. However, 

many researchers argue that children who are deaf/hoh and using cochlear implants 

and/or hearing aids may benefit from early sign language exposure in order to acquire an 

early L1, especially if spoken language is not fully accessible to the child via the auditory 

modality and cannot be acquired early (Humphries et al., 2012; Mayberry, 2010; Petitto 

et al., 2000). Several studies have found that sign language exposure correlates with 

lower spoken language abilities (Geers, 2002; Geers et al., 2003; Kirk et al., 2002; 

Strube, 2003). This has led to the belief that sign language exposure hinders the 

development of spoken language abilities, a view that is reported to be communicated to 

families with children who are deaf/hoh by medical professionals (Humphries et al., 

2012; Hyde & Punch, 2011). These studies included children who used sign and speech 

simultaneously but were not fluent users of a signed language such as ASL. These 

findings are being challenged by a recent study by Davidson et al. (2014) that looked at 
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the spoken English expressive and receptive abilities of five children who had cochlear 

implants and 20 hearing children as controls. Both groups were being raised in fluent 

signing households. The children with cochlear implants were not found to perform 

significantly differently than the controls in English language abilities and exceeded the 

predicted English expressive and receptive abilities of children with cochlear implants 

who were not exposed to signed language (as reported in other research studies). The key 

component to successful development of spoken language then appears to be predicted 

more by early and complete L1, as opposed to degree or quality of auditory experience or 

even whether the L1 is spoken or signed. 

 In summary, individuals who are deaf/hoh have been documented to vary greatly 

in their success with spoken language acquisition even with more sophisticated 

technological advances such as cochlear implantation. Some individuals will excel in 

their spoken language abilities, some will acquire adequate skills to communicate at a 

functional level using spoken language while others may acquire very little spoken 

language ability. If access to fluent sign language models is provided, signed language 

will be acquired as a fluent first language by children who are deaf/hoh. Sign language 

exposure does not appear to directly impede the development of spoken language. In fact, 

it may facilitate it. The development of language may have a direct impact on the 

development of literacy abilities for people who are deaf/hoh. Factors found to impact 

English literacy development in individuals who are deaf/hoh will be discussed next. 

 Literacy Development  

 Literacy development in children who are deaf/hoh has also been found to lag 

significantly behind that of hearing same-age peers, not surprisingly perhaps, considering 
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the language difficulties documented in this population. This is demonstrated by data 

collected by the Gallaudet Research Institute. They found that for every new edition of 

the Stanford Achievement Test since the 6th edition, the median scores of a US sample of 

several thousand deaf/hoh 17-year-old students consistently measured at a fourth grade 

reading level (Traxler, 2000; Qi & Mitchell, 2011). Another study provides evidence for 

higher reading levels, but has shown that a significant proportion of students who are 

deaf/hoh do not reach a Grade 10 literacy level by adulthood (Sarant et al., 2008). In a 

study by Geers and Hayes (2011), a group of students aged 15 to 18 who had cochlear 

implants were found to achieve mean standard scores in reading ability just greater than 

one standard deviation below the mean of the normative hearing sample, while 47% of 

the sample achieved scores that were within one standard deviation of the normative 

sample. Similarly, for a group of 86 participants aged 12 to 16 with severe to profound 

hearing levels aided by cochlear implants (n = 59) or hearing aids (n = 27), Harris and 

Terlektsi (2011) found mean reading abilities that were lower than the mean of the 

hearing group, with students who had hearing aids performing better than those with 

cochlear implants. However, these two groups of students were likely to be qualitatively 

different, as students with hearing aids tended to be educated in special schools for 

students who are deaf/hoh while students with cochlear implants were mostly in inclusive 

educational settings. Areas of literacy ability in which deaf/hoh students have the most 

difficulty seem to be reading comprehension, reading vocabulary, expository writing and 

spelling (Geers & Hayes, 2011; Traxler, 2000). Even with early intervention and 

advances in hearing technology, deaf/hoh students demonstrate lower literacy skills 

compared to their same-age hearing peers (Geers & Hayes, 2011; Spencer & Tomblin, 
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2008). According to Nussbaum, Waddy-Smith and Doyle (2012), students who are 

deaf/hoh appear to struggle with reading in the same areas as hearing students who are 

poor readers.     

 As with spoken language development, literacy development in children who are 

deaf/hoh is associated with a complex combination of factors. For example, higher 

literacy abilities are positively related to high parental support, higher levels of functional 

hearing, use of a spoken language modality, higher reading frequency, a younger age of 

acquisition of the child’s first language, and a solid language base, whether it be spoken 

or signed (Antia et al., 2009; Aram, Most & Simon, 2008; Chamberlain & Mayberry, 

2008; DeLana, Gentry & Andrews, 2007; Lederberg, Schick & Spencer, 2013; Mayberry, 

del Guidice & Lieberman, 2011). It is important to emphasize this last factor: a solid 

language base in any modality. Many health professionals and parents have long assumed 

that exposing a child who is deaf/hoh to signed language will have a detrimental effect on 

the child’s literacy development due to the fact that signed languages do not include an 

auditory signal that can be sounded out to produce the written word. On the contrary, in a 

review of factors affecting literacy development in children who are deaf/hoh, Lederberg 

et al. (2013) conclude “for [deaf and hard-of-hearing] children, regardless of the language 

model they experience, reading depends on the development of good, underlying 

language skills.” 

 In a meta-analysis of 57 studies, Mayberry, del Guidice and Lieberman (2011) 

found that the various sensory means of encoding phonological information (such as 

residual hearing and visual information acquired through speechreading) and 

phonological awareness accounted for about 11% of the variation in literacy abilities in 
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subjects who are severely to profoundly deaf. In contrast, language ability, as measured 

by spoken and signed language vocabulary production and comprehension measures 

(assessed in 8 of the 57 studies), was found to account for 35% of the variation in literacy 

abilities. Intensive speech and spoken language intervention at a young age also 

positively impacts literacy development, as children who are deaf/hoh in highly intensive 

programs that require full-time auditory-verbal intervention in the preschool years have 

been shown to achieve average to above average scores in reading ability in the school 

years (Wray, Flexer & Vaccaro, 1997). For high school students with cochlear implants, 

a study by Geers and Hayes (2011) found that phonological processing skills, measured 

using a battery of tests that measured letter-sound correspondence, phonetic spelling and 

manipulation of sound in words, and phonological memory and production, explained 

39% of the variance in literacy skills after controlling for child, family and implant 

characteristics. Note that this is in contrast to the aforementioned meta-analysis by 

Mayberry, del Giudice and Lieberman (2011), which reported that only 11% of variance 

in literacy abilities could be attributed to phonological awareness. This difference of 11% 

compared to 35% as reported by Geers and Hayes (2011) may be attributed to the fact 

that the students in the Geers and Hayes study had cochlear implants and hence were 

likely to be hearing a broader spectrum of frequencies that they could encode 

phonologically for spoken language. Some studies have also found that gender is also a 

factor, with girls who are deaf/hoh achieving more success in acquiring literacy skills 

than boys (Easterbrooks, Lederberg & Connor, 2010; Easterbrooks & O’Rourke, 2001).   

 Reading fluency, in terms of reading speed, accuracy and expression, is noted to 

be one of the five essential components of reading yet is a sparse body of research with 
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participants who are deaf/hoh (Luckner & Urbach, 2012). A review of studies that looked 

at reading fluency in individuals who are deaf/hoh was undertaken by Luckner and 

Urbach (2012), who found only six studies with this focus despite reading fluency being 

seen as “a bridge between word recognition and comprehension” (p. 230). This link could 

be viewed as critical, especially for individuals who are deaf/hoh. The authors state that 

none of the studies reviewed met criteria for evidence of effectiveness. A need for more 

research in this area with low-incidence groups such as students who are deaf/hoh was 

indicated. In this study, the measure of reading ability used was a measure of silent 

reading fluency. 

 In summary, literacy abilities of students who are deaf/hoh are known to be lower 

than the average for hearing students. Some students do develop strong literacy skills but 

the factors that facilitate this development are still being investigated. One suggestion has 

been made that school placement in inclusive settings may support development of 

stronger literacy skills. The context of inclusive settings for students who are deaf/hoh 

will be discussed next. 

 As stated previously, all children who are deaf/hoh in Nova Scotia and New 

Brunswick are educated in inclusive settings. Inclusive settings are intended to provide 

“appropriate and quality educational programming and services in the company of their 

peers” for all students (Nova Scotia Department of Education, 2008). For a student who 

is deaf/hoh, inclusive settings may include supports such as FM systems, interpreters 

and/or itinerant teachers for students who are deaf/hoh. Critics of inclusive education 

argue that there are certain needs of the child that should be prioritized and that could be 
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better met in a special school for students who are deaf/hoh or in a daily mix of both 

inclusive and segregated educational programming. Special schools for students who are 

deaf/hoh may use oral communication, communication using signed and spoken language 

simultaneously or primarily signed instruction.  

In inclusive settings, adults and hearing peers at school are language models for 

children who are deaf/hoh. These models may facilitate their spoken but not their signed 

language acquisition as few, if any, of the students and adults in their school will be 

proficient in signed language. Signing models may be available if the child is supported 

by staff who sign. Most hearing people assume that a signing staff member is providing a 

fluent language model for the child, however, this is the exception rather than the rule 

(Russell & McLeod, 2009; Schick, Williams & Kupermintz, 2006). More specifically, in 

the United States, Schick and colleagues (2006) found that out of a representative sample 

of 2,100 interpreters working in the education setting, 60% scored below the minimum 

score of 3.5 out of 5.0 on an interpreter proficiency assessment (as determined by state 

guidelines), while only 17% scored at least 4.0 out of 5.0, indicating advanced 

proficiency in interpreting skills. In Nova Scotia and New Brunswick, a variety of 

support staff are employed by APSEA to facilitate the inclusion of a student who is 

deaf/hoh (see the section titled “Education of Students who are Deaf/HoH in the 

Maritimes” for more details).  

 Academic Success in Inclusive Settings 

 Students who are deaf/hoh and attend special schools for students who are 

deaf/hoh in the United States tend to perform less well academically than students in 

inclusive settings (Kluwin, 1993). Decisions around the academic placement of deaf/hoh 
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students are not done randomly however (Marschark, Spencer, Adams & Sapere, 2011; 

Stinson & Kluwin, 2011). For example, students who are achieving higher scores in 

academic subjects tend to be placed in inclusive settings amongst hearing peers 

(Marschark et al., 2011; Power & Leigh, 2003). To illustrate this, consider results from a 

study of signed reading fluency that was conducted by Easterbrooks and Huston (2009). 

Reading comprehension scores were collected for 29 middle-school students who used 

speech and/or sign language (on a continuum from English-like to ASL) in a special 

school for students who are deaf/hoh. Results showed student scores averaged about three 

standard deviations below the mean of same-age hearing peers, ranging from standard 

scores of 27 to 87.  These sources of bias in educational placement are often not 

controlled in studies that compare academic success in inclusive and separate school 

settings.  

 Despite the apparent success of inclusive settings, many students who are 

deaf/hoh in inclusive settings still do not achieve on par with their hearing peers. In a 

longitudinal study spanning five years, Antia et al. (2009) reported that, of a sample of 

197 students who were deaf/hoh with no additional severe cognitive disabilities enrolled 

in public schools and spending a minimum of two hours per day in general education 

classrooms, almost half were failing to achieve scores within the normal range on 

standardized academic tests. Even those scoring within one standard deviation of the 

mean on a test tended to fall below the normative sample mean, particularly the literacy 

scores.  

According to Stinson and Kluwin (2011), one to five percent of the variance in 

student academic outcomes can be explained by academic placement. They argue that 
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research through the 1980s and 1990s consistently showed that the best predictors of 

academic outcomes for students who were deaf/hoh were gender, hearing level, presence 

of additional handicaps, and age group. They proposed that academic difficulties stem 

from deficits in language and world knowledge caused by lower levels of hearing and 

modifications in social interaction patterns, which interact with the ability of teachers to 

adapt their teaching to the unique needs of students who are deaf/hoh. 

 Social Interaction and Participation of Children who are Deaf/HoH  

 As mentioned in the last section, social participation in the classroom is found to 

be an important factor in a child’s academic success, especially for students who are 

deaf/hoh (Antia et al., 2009). For this reason, it would be important to examine the 

research that has looked at social interaction and participation in the classroom for 

students who are deaf/hoh. In this section, the social-emotional status of children who are 

deaf/hoh both as a group and specifically within the school setting will be discussed. 

 The study of children who are deaf/hoh has contributed to our understanding of 

the relationship between language and social skills development. As specified by Corina 

and Singleton (2009),  “… the context of deafness presents highly unique developmental 

situations that offer great potential for providing critical insights into the biological, 

cultural, and linguistic factors that underlie the development of neural systems that 

impact social cognition” (p. 954). Communication abilities have been found to directly 

affect the social inclusion of children who are deaf/hoh who use spoken language to 

communicate with peers and teachers (Hadjikakou, Petridou & Stylianou, 2008).  

 Specific social delays have been documented in children who are deaf/hoh, 

including the development of emotional understanding (Dyck, Farrugia, Shochet & 
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Holmes-Brown, 2004) and predicting the motivation and feelings of others (Schick, de 

Villiers, de Villiers & Hoffmeister, 2007). This is to be expected, as children who either 

use a different language than the people in their daily environment or receive limited 

input in that language often have less complex and advanced interactions with others 

(Spencer & Marschark, 2010). 

According to Peterson (2004), children who are deaf/hoh, even those with a 

cochlear implant, are similar to children with autism in their delayed ability to understand 

that people have differing ideas, feelings and intentions. She suggests this “highlights the 

likely significance of peer interaction and early fluent communication with peers and 

family, whether in sign or in speech, in order to optimally facilitate the growth of social 

cognition and language” (p. 1096). That is, better language abilities facilitate the ability 

to understand the thoughts and perspectives of others and this relationship holds across 

various populations. 

Between 20% and 50% of children who are deaf/hoh experience psychosocial 

difficulties, such as low self-esteem, discomfort in social interactions and lack of 

emotional self-control (Dammeyer, 2010; Wake, Hughes, Poulakis, Collins & Rickards, 

2004). In Dammeyer’s (2010) study on psychosocial difficulties in a sample of 334 

Danish children who were deaf/hoh with and without cochlear implants, it was found that 

delayed language abilities, whether spoken or signed, correlated with significantly more 

psychosocial difficulties (e.g., few friends, often loses temper or lies and cheats) than 

children with good language development, as measured by the Danish version of the 

Strengths and Difficulties Questionnaire (Goodman, 1997; Danish translation by Obel, 

Dalsgaard, Stax & Bilenberg, 2003) filled out by teachers and parents. Similarly, the 
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children in the sample were 3.7 times more likely than hearing children to experience 

psychosocial difficulties. The psychosocial well-being of children with cochlear implants 

lay somewhere between that of hearing children and children who are deaf/hoh without a 

cochlear implant (Obel et al., 2003).  

Placement in inclusive settings may have unintended negative consequences for 

children who are deaf/hoh, such as increased social isolation. Mitchell and Karchmer 

(2006) estimated that, in 2002 to 2003, one in every five deaf/hoh students in the United 

States was the sole student who was deaf/hoh in their entire school. This leads to 

concerns about the social-emotional well-being of students who are deaf/hoh and their 

ability to participate fully in classroom settings (Hintermair, 2011; Punch & Hyde, 2011; 

Schick et al., 2013). Academic achievement is strongly positively associated with social 

participation in all students (Merrell & Gueldner, 2010) including those who are deaf/hoh 

(Antia et al., 2009). Vogel-Walcutt, Schatschneider and Bowers (2011) studied the 

interrelatedness of various measures of social-emotional well-being in 20 students who 

were deaf/hoh in grades one to five. Loneliness was found to correlate significantly with 

school interest (negative correlation) and significant school avoidance (positive 

correlation).  

 Kreimeyer, Crooke, Drye, Egbert and Klein (2000) suggested that social and 

emotional difficulties are more pronounced in inclusive settings for children who are 

deaf/hoh. They argued that due to their communication difficulties, these children have 

much smaller social circles and hence fewer opportunities for direct and incidental 

learning of social skills. Slobodzian (2010) also argue that there are serious limitations to 

the inclusive model for students who are deaf/hoh, particularly in the dissonance between 
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the overt messages of inclusion conflicting with systematic implicit messages of 

exclusion being experienced by these students. The experience of being deaf/hoh in a 

hearing school does not always result in negative social experiences, however. A study 

by Antia, Reed and Shaw (2011) found that a number of factors can minimize the risk of 

reduced social competence in children who are deaf/hoh. These include an outgoing 

personality, better ability to self-advocate, a stable, continuing teacher of the deaf, more 

extracurricular opportunities, increased communication between parents and school 

personnel and social coaching by parents. 

 Overall, receiving diminished auditory input in a predominantly hearing society 

can negatively affect the development of language, literacy and communication, which in 

turn leads to delays in social-emotional development. This becomes especially important 

in the school setting, where social communication can facilitate academic success. 

 Classroom Participation   

 During the school year, children spend at least 6 hours a day, 30 hours a week in 

the school setting. Research has found that a student’s ability to communicate and 

participate effectively in the classroom with teachers and peers is a predictor of academic 

success for students who are deaf/hoh (Antia et al., 2009; Hadjikakou et al., 2008; 

Kluwin, Stinson & Colarossi, 2002). In fact, a study by Antia, Sabers and Stinson (2007) 

found that student self-rating of classroom participation by 136 students who were 

deaf/hoh predicted 43% of variance in academic achievement while hearing level was not 

found to be predictive at all.  

 One way that classroom participation has been studied is through the use of 

teacher questionnaires. Eriks-Brophy & Whittingham (2013) used a teacher questionnaire 
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to measure the attitudes of 63 hearing classroom teachers in Ottawa, Ontario, towards the 

inclusion of students who are deaf/hoh in their classes. Results indicated that 84% of the 

teachers surveyed felt that the students who were deaf/hoh in their classrooms were 

accepted by their peers. They also overwhelmingly agreed that the inclusive setting has a 

positive effect on their students’ language development, social development and self-

esteem.  

 Another way used to measure the classroom participation of students who are 

deaf/hoh is to ask the students themselves, either as the sole measure or in addition to 

gathering perspectives from professionals or parents. A study by Punch and Hyde (2011) 

in which students with cochlear implants, parents and teachers were interviewed, 

suggested that students with cochlear implants who are being educated in inclusive 

settings experienced more issues in social participation at school than students who were 

not deaf/hoh. Parents and teachers generally reported positive social participation of 

students with a cochlear implant with both hearing and deaf/hoh peers, yet minor 

difficulties were reported in social communication related to students’ awareness of 

“subtleties”, “nuances…in the intonation”, or the “social withitness” (p. 484). Parents and 

teachers also mentioned concerns about mental health, such as dealing with depression 

and students’ acceptance of their difference in hearing ability, especially when the 

students entered adolescence. Some teachers felt that the same issues of belonging were 

found in students with hearing aids and cochlear implants. The students themselves 

reported that they preferred spending time with only one friend because it was too hard to 

understand their peers in groups and that it helped to have friends that had known them 
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for a long time who could assist them when their lack of full accessibility to the auditory 

environment got in the way of school or social interactions. 

 Schick et al. (2013) used a self-report questionnaire focusing on issues of 

communication and participation at home and school with 221 students who were 

deaf/hoh. The participants were educated in hearing schools with or without a deaf/hoh 

program or in special schools for students who are deaf/hoh. Participants all had varying 

hearing levels that were categorized into four subgroups: 1) mild, 2) moderate to 

moderate-severe, 3) severe to profound, and 4) cochlear implant. Findings relevant to 

classroom participation were that the younger students aged 11 to 14 years reported better 

classroom participation scores than the older students aged 15 to 19 years. No significant 

differences in participation were found between students with different hearing levels and 

authors did not design the study in such a way as to compare participation with that of 

hearing students.  

 A study by Nunes, Pretzlik and Olsson (2001) examined the social participation 

of nine students who were deaf/hoh in two hearing schools through peer ratings, peer 

nomination and semi-structured interviews. They found that while students who were 

deaf/hoh were not more disliked by their peers, they were more likely to be neglected by 

them and less likely to have a friend in the classroom, creating a state of isolation. 

Hintermair (2011) studied the classroom participation and quality of life of a sample of 

212 kindergarten to grade 12 students who were deaf/hoh being educated in hearing 

schools. By surveying students via a health-related quality of life questionnaire for 

children and youth and the Classroom Participation Questionnaire (CPQ; the same 

measure used in this study), they found that students who perceived classroom 
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participation as satisfying had higher scores for quality of life in school, social contact 

with peers and mental health. This illustrates the important interactions between 

classroom participation and social-emotional well-being.  

 Only one study was found that measured language and literacy abilities and 

classroom participation in students who are deaf/hoh being educated in inclusive settings. 

Antia et al. (2009) used the CPQ to measure classroom participation and accessed 

standardized test results in English language (administered in written format), reading, 

writing, and math, along with teacher questionnaires to obtain a qualitative measure of 

communication ability. The authors of the study did not report the correlation between 

English language and reading, although they acknowledged that these two measures were 

related. They calculated how much classroom participation correlated with language (r = 

.40, p < .0001) and with reading (r = .43, p < .0001). Both pairs showed an almost 

identical moderate, positive and highly significant correlation, which implies that 

language and literacy scores were also positively correlated with each other. 

 Inclusive settings have been found to offer varying degrees of social and 

academic inclusion for students who are deaf/hoh. This educational placement can clearly 

be a positive and supportive educational environment for this population but it has also 

been revealed as a difficult environment for many students who are deaf/hoh in which to 

communicate, socialize and learn. Considering that inclusive settings are the only 

educational option for students who are deaf/hoh in the Maritimes and this group of 

students has never before been studied, the next section will describe the services 

provided to students in the Maritimes.  
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 In the Atlantic Provinces of Canada, several schools existed specifically for 

deaf/hoh students in the 1900s but are all closed today. These included the Halifax 

School for the Deaf (1856-1961), the Amherst School for the Deaf (1961-1995) and the 

Newfoundland School for the Deaf (1964-2010). Currently, all students who are deaf/hoh 

in the Atlantic Provinces are schooled in inclusive settings alongside hearing peers. 

The Atlantic Provinces Special Education Authority (APSEA), established in 

1975, provides supports and services to students with a sensory loss (blind/visually 

impaired and/or deaf/hoh) who are attending public schools in Nova Scotia, New 

Brunswick, Prince Edward Island and Newfoundland and Labrador. APSEA is 

responsible for providing services and supports to meet the special needs of children from 

birth to age twenty-one. In the province of New Brunswick, APSEA provides services to 

students who are deaf/hoh in English-speaking school districts only. In Nova Scotia, 

APSEA provides services to students in English-speaking school districts and provides 

consultative services to school teams that work with students who are deaf/hoh in French-

speaking school districts. APSEA provides short-term programs and assessments if the 

school team determines the service is required to support the school programming and 

makes a referral to APSEA. Short term programs, typically up to five days, are 

individualized programs offered at the APSEA Center to meet the needs related 

specifically to students who are deaf/hoh. APSEA also offers a five-day camp each 

summer to support self-advocacy skill development and social inclusion with peers who 

are deaf/hoh. 
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 Several professionals are employed by APSEA to facilitate learning in children 

who are deaf/hoh in inclusive settings: oral interpreters, language acquisition support 

workers, itinerant teachers for students who are deaf/hoh, communication facilitators and 

educational interpreters (who interpret between spoken English and signed language, 

typically Signed English or ASL). The participants in this study only received services 

from itinerant teachers for students who are deaf/hoh, therefore only that professional 

will be described further.  

 Itinerant teachers are teachers who have obtained specialized credentials for 

working with students who are deaf/hoh, generally a Master’s degree in Deaf Education. 

Their purpose is to support both the students’ learning and the teachers in the classroom. 

The itinerant teacher may pull the student from the classroom for individual sessions for 

up to 5 hours a week to work on auditory-verbal communication and language 

development as well as more advanced cognitive skills required for academic success 

(i.e., critical thinking, social-emotional skills, self-advocacy) if the student is delayed 

relative to their peers (Atlantic Provinces Special Education Authority, 2011). An 

itinerant teacher may or may not have sign language abilities.  

 In the 2010-2011 school year, APSEA served 894 students who are deaf/hoh, with 

244 students receiving direct services provided by itinerant teachers of students who are 

deaf/hoh (93 students in New Brunswick and 151 students in Nova Scotia) and 571 

additional students only requiring consultative services, as determined by average to 

above-average scores on standardized language testing administered by APSEA. During 

the 2011-2012 school year, the total number of students who were deaf/hoh receiving 

services from APSEA constituted 0.40% of the total Anglophone school population in 
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New Brunswick and 0.40% of the total Anglophone and Francophone school population 

in Nova Scotia (Atlantic Provinces Special Education Authority, 2011; New Brunswick 

Department of Education and Early Childhood Development, n.d.; Province of Nova 

Scotia, 2014). In 2010-2011, APSEA employed 14 oral interpreters, 2 language 

acquisition support workers, 27 educational interpreters, and 1 communication facilitator. 

APSEA’s Annual Report 2010-2011 did not provide data on the numbers of itinerant 

teachers of students who are deaf/hoh that were employed during that year nor the 

number of students on each itinerant teacher’s caseload.  

 Much is known about the language, literacy and classroom participation of 

students who are deaf/hoh in inclusive settings, however several gaps still exist in the 

literature. The current study was unique on several accounts. First, it focused upon the 

Atlantic Region of Canada, which has a population of students who are deaf/hoh and all 

educated in the inclusive setting. No research to date has been conducted with this 

population. Second, this study analyzed a unique combination of measures to address 

language ability in the classroom: literacy, oral language comprehension, sign language 

comprehension and classroom participation. Only one other study by Antia et al. (2009) 

had included three of these measures, oral language comprehension, literacy and 

classroom participation, in one study and a highly significant correlation was found for 

classroom participation with both language and literacy. The data was collected from 

students’ past academic records and not all measures were available for each student. 

Third, this study assessed both spoken and signed language. Although studies often 

include children who are reported to use signed language, the variable of interest that is 
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assessed is typically spoken language development. Only one study was found in the last 

20 years that assessed both signed and spoken language in children who are deaf/hoh. As 

mentioned previously, Davidson et al. (2014) recently published results of a study that 

assessed signed and spoken language abilities of five children with cochlear implants 

between the ages of four and six and being raised in fluent signing environments. ASL 

abilities were assessed only to verify that the children were truly fluent in ASL. The 

authors acknowledged that “very little is known about deaf children who are bimodal 

bilinguals using a sign language and a spoken language” (p. 239). The current study set 

out to contribute to this shortage of data. Lastly, the English comprehension measure in 

the current study was carefully chosen and uniquely adapted to avoid assessing in such a 

way that less residual hearing, lower speech-reading ability or poor reading ability could 

lead to an incomplete impression of the underlying spoken language knowledge of the 

participants. 

 The current study sought to describe the language and literacy abilities and self-

reported classroom participation of students who are deaf/hoh in inclusive settings in 

Nova Scotia and New Brunswick. The study was also intended to investigate 

relationships between these measures and to see if there may be other factors that predict 

performance in these measures. It was predicted that considerable variability in language, 

literacy and classroom participation scores would be obtained, as is typically found with 

children who are deaf/hoh (Lederberg et al., 2013) even without the anticipated 

heterogeneity of the current sample.  It was also expected that there would be a general 

tendency for standard scores in English language and literacy measures to fall below the 

average scores for hearing students overall and that several students may achieve scores 
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over two standard deviations below the mean of the normative sample (Antia et al., 

2009). Further, it was hypothesized that language and literacy scores in English and 

classroom participation scores would positively correlate (Antia et al., 2009; Eriks-

Brophy et al., 2006; Hadjikakou et al., 2008) and that ASL scores would positively 

correlate with English language and literacy scores (Lederberg et al., 2013) but 

negatively correlate with scores in classroom participation as higher scores in ASL ability 

may indicate a preference for a visual mode of communication which would not facilitate 

social and academic classroom communication through spoken language in the inclusive 

educational setting. Additional factors that were expected to be related to language, 

literacy and participation measures were age, hearing level, cochlear implantation, and 

gender (Antia et al., 2009; Lederberg et al., 2013; Punch & Hyde, 2011, Schick et al., 

2013). Finally, current literature suggested that greater hearing age, cochlear 

implantation, higher classroom participation scores and preferred oral mode of 

communication would significantly predict better performance on the English language 

and literacy scores (Antia et al., 2009; Yoshinaga-Itano et al., 2010). 
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 Inclusion criteria for participation in the study were as follows. The student had to 

be 8 to 14 years of age and in grade 3 to 8 at the time of assessment. The student also had 

to have a moderate to profound hearing level1 but could use any form of auditory sensory 

aids including hearing aids and cochlear implants that were introduced at any stage of 

their lives. The student had to be educated in the inclusive setting and receive direct (as 

opposed to consultative) services from an Itinerant Teacher for students who are deaf/hoh 

or an Interpreter who works for APSEA. In order for a child to be eligible for services 

from APSEA’s deaf/hoh program, the child had to be diagnosed by an audiologist as 

having a mild to profound hearing level (Atlantic Provinces Special Education Authority, 

2012). Students with additional disabilities were included as long as they were capable of 

completing the assessments as determined by the APSEA itinerant teachers. Participants 

could have corrected visual problems which did not affect their ability to participate. 

Students had to use primarily English and/or sign language to communicate on a daily 

basis and not live in families where a language other than English was spoken in the 

home. 

 A total of 48 students were identified by APSEA as matching the inclusion 

criteria and were invited to participate. Eighteen consent forms and language 

questionnaires were completed by a parent/guardian and returned by mail. Two students 

with informed consent did not complete the assessments, one due to relocation out of the 

                                                
1 It was not specified that the moderate to profound hearing level should be in the better ear, 
which resulted in one participant being included in the study whose audiogram revealed that he 
had a mild hearing level in the better ear with a moderate-severe hearing level in the other ear. 
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province and the other due to the inability to arrange a testing date. One student 

participated in testing, however, upon receipt of the student’s audiogram it was revealed 

that the student had normal hearing in both ears with a possible diagnosis of Auditory 

Processing Disorder therefore was not eligible to participate in the study. She was seen 

by APSEA because she was tested as an infant and found to have a moderate to severe 

sensorineural hearing level that has apparently changed over time. Consequently, 15 of 

48 (31.3%) of all eligible students in Nova Scotia and New Brunswick were tested and 

were included in the analyses for this study.   

 The participants in this study were enrolled in inclusive public school settings in 

Nova Scotia or New Brunswick. All students were receiving direct services from an 

itinerant teacher for students who are deaf/hoh but none of the students received services 

from an oral interpreter, sign language interpreter or language acquisition support worker. 

Four students attended a short term program (see page 29 for a description), participants 

S01, S05 and S11 in 2012 and participant S04 in 2013. Participant S12 had started 

receiving services from a transition worker to prepare for the student’s transition to high 

school. Although the inclusion criteria stated that participants could use signed language 

or spoken English to communicate, all students who participated in the study used 

predominantly spoken English to communicate with parents, teachers and peers, as 

reported by the students and their parents. 

 The 15 students assessed in this study had a mean age of 12;3 (years;months; SD 

= 1;3) ranging from 10;0 to 14;4. Seven students were male and eight students were 

female. The mean age of diagnosis of mild to profound hearing levels was 2;3 (SD = 2;4, 

range = 0;0 to 8;0) and the cause of mild to profound hearing levels as reported by the 
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parents was: unknown (n = 13), syndrome associated with sensorineural hearing loss (n = 

1) or congenital malformation of the cochlea (n = 1). Table 1 provides individual and 

group statistics about participants’ sex, chronological age, grade, other known 

disabilities, and known history of family members who were deaf/hoh. All participants 

used hearing aids and/or cochlear implants. Data was not gathered on FM use in the 

classroom, although all students who participated in the study had FMs that may be used 

in the classroom (Louise MacGillivary, personal communication, May 30, 2014). Six 

participants used their FM system with the investigator during testing. The mean hearing 

age2 of the students in this study was 8.87 years of functional hearing (SD = 2.70 years), 

ranging from one to 13 years. Information was not available regarding levels of hearing 

prior to technological intervention. There was one outlier in this group who was fitted 

with hearing aids one year before the study. It is not known if that student had a 

progressive or sudden hearing loss. For all other students, hearing age ranged from 7 to 

13 years of functional hearing. The hearing levels (without hearing technology) according 

to their most recent audiogram was: mild (20-40 dB HL; n = 1) 3, moderate (41–55 dB 

HL; n =2), moderate–severe to severe (56–90 dB HL; n = 5), or profound with a cochlear 

implant (n = 5). These designations are for unaided pure-tone averages (PTA) in the 

better ear. Unaided audiograms were collected for eight of the 10 students with hearing 

                                                
2 Hearing age is a term which refers to the age at which it is assumed that technological intervention first 
introduced the child to functional hearing. For children with hearing aids, this will be determined as the age 
at which the first hearing aid was fitted. For children with at least one cochlear implant, this will be 
determined as the age at which the first cochlear implant was activated regardless of the age at which the 
child received his or her first hearing aid. This is due to the fact that in order to receive a cochlear implant, 
the child must receive a three to six month trial of a hearing aid, which must then be determined as having 
provided minimal to no benefit. In other words, the hearing aid trial was not providing functional hearing 
and therefore will not be considered in the calculation of hearing age for children who have received a 
cochlear implant. 
3 One student had a mild hearing level in the better ear and a moderate to severe hearing level in the other 
ear. 
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aids, showing a mean pure-tone hearing level of 59.8 dB (SD = 15.9 dB) with a range of 

28.8 dB to 83.3 dB. There were five students with at least one cochlear implant and their 

audiograms specified aided hearing levels. Their aided hearing levels for the better ear 

showed a mean pure-tone average threshold of 19.3 dB (SD = 8.6 dB) with a range of 8.3 

dB to 26.7 dB. Functional audiograms of the aided thresholds for participants with two 

hearing aids were not available to provide information about how much the students may 

be hearing in the classroom while aided. Audiologists do not typically do functional aided 

audiograms for individuals with hearing aids anymore due to the increased accuracy of 

software that calculates real ear measurements. Aided audiograms are no longer useful as 

today’s hearing aids have dynamic ranges that will automatically lower the gain (ie., 

reduce the loudness of sounds going through the hearing aids) if non-speech stimuli, such 

as the pure tones or warble tones used in the sound booth for hearing tests, are detected 

(Rachel Caissie, personal communication, May 29, 2014). Table 2 shows individual and 

group statistics for chronological age, age of diagnosis of mild to profound hearing 

levels, hearing age, unaided pure-tone average thresholds for the better ear for 

participants who used hearing aids, aided pure tone average thresholds for the better ear 

for students with at least one cochlear implant, and hearing technology used. 

 Ten background questions were asked at the beginning of the CPQ. Many of these 

were redundant either with the questionnaire completed by the parent or with other 

background questions on the CPQ. Responses to four background questions are 

considered of unique interest and are presented in Table 9. These four questions were: #1 

- How often does your family use sign language?, #4 - How do you like best for hearing 

students to communicate with you?, #6 - How do you like best for hearing teachers to 
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communicate with you?, and #10 - How many other deaf/hoh students are in your class?. 

Although all parents reported in the parent questionnaire that they used only spoken 

English with their child, in background question #1 participants S04, S12 and S15 

reported that their parent(s) sometimes used signed language. For background questions 

about preferred communication mode, eight participants (just over half the sample) 

expressed a preference for using exclusively speech to communicate with hearing 

students and teachers. The remaining seven students did express a preference for using 

speech but also indicated at least once a preference for ‘speech and sign’ or ‘writing 

notes’ when communicating with other students or teachers. In background question #10, 

all students reported being the only student who was deaf/hoh in their classes. 

 Data regarding each student’s past sign language exposure was not collected. 

However, the parent questionnaire included questions about the parent’s sign language 

comprehension and production. Out of 15 participants,  on a scale of 1 to 7 (1 meaning 

not at all to 7 meaning fluently), 11 parents selected ‘1’ for both comprehension and 

production of sign language, indicating that they do not know any sign language. Ratings 

for the other four parents are shown in Table 3 and suggest that these parents knew and 

used some sign language with their children at some point in the child’s life even if they 

report no longer using it currently. Three out of four of these parents had a child with a 

cochlear implant. The other parent is the parent who reported the highest ratings in sign 

language ability and this is the parent of the child who had only been diagnosed with a 

moderate to profound hearing level one year prior to testing.  

 Another question in the questionnaire asked parents how their child 

communicated prior to getting a cochlear implant, if applicable. For the five parents 
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whose child had a cochlear implant, three selected speech with some signs added, one 

selected speech with hand cues (Cued Speech) and one selected speech only.  

 A variety of measures were used to gather information about the participants in 

the study. In order to gain background information about the participants, a parent 

questionnaire, a parent consent form and audiograms were collected. There were four 

dependent measures used in testing: an English comprehension test, an English reading 

fluency test, an ASL comprehension test and a classroom participation questionnaire.  

 Parent Questionnaire and Consent Forms 

 A parent questionnaire was modified from several used in other studies conducted 

by Dr. Elizabeth Kay-Raining Bird and Dr. Aaron Newman (see Appendix A). The 

questionnaire included 26 questions under six topics: family in the home (three 

questions), hearing status (four questions), hearing assistance (ie., hearing technology 

used; eight questions), current language and communication (five questions), 

parent/guardian language abilities (four questions), and social communication (ie., the 

child’s interaction with other children who are deaf/hoh; two questions). The question 

regarding the frequency of interactions that the child has with other children who are 

deaf/hoh was: How often would you say that your child interacts with other deaf or hard-

of-hearing children? The response options were ordered from most to least frequent with 

the following options: 1) two or more times a week, 2) about once a week 3) about one or 

two times a month, 4) once every couple of months, 5) two or three times a year, 6) once 

a year, and 7) less than once a year or never. Space was provided at the end of each 

section for additional comments, if needed. Informed consent was obtained from parents; 
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ethics approval was obtained through Dalhousie University Health Sciences Research 

Ethics Board (see Appendix B for the consent form). 

 English Comprehension Measure 

 Receptive English language proficiency was assessed using the Listening 

Comprehension subtest of the Oral and Written Language Scales, 2nd edition (OWLS II; 

Carrow-Woolfolk, 2011). The Listening Comprehension subtest is designed to be 

administered orally; the participant responds by looking at four pictures and pointing to 

the one that matches the stimulus. A basal and ceiling are used to reduce the number of 

items administered. The basal is defined as seven consecutive correct responses and the 

ceiling as six consecutive errors. Raw scores, age-equivalent scores and standard scores 

were computed for each participant using procedures in the manual. 

 The OWLS II was normed on 2,123 hearing subjects in the US aged 3;0 to 21;11 

years. The OWLS II has strong reliability and validity and is used extensively in research 

with hearing subjects. This assessment has not been normed on subjects who are deaf/hoh 

and no studies to date have assessed its validity with this population. However, it is 

highly recommended as an appropriate assessment tool to use with students who are 

deaf/hoh (Gallaudet University, n.d.; National Association of State Directors of Special 

Education, Incorporated, n.d.; Rhoades, 2001) and has been used in research that assesses 

the language development of children who are deaf/hoh (e.g., Lieu, Tye-Murray, Karzon 

& Piccirillo, 2010; McConkey Robbins, Green & Waltzman, 2004). 

 In spoken language comprehension assessments, there are concerns about the 

validity of the assessment if the auditory deficits of the participants prevent them from 

comprehending orally-presented stimuli that they may otherwise recognize with visual 
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supports, such as signs, hand cues or text. This issue of validity in language assessment 

with participants who are deaf/hoh has been recognized by several researchers in their 

work yet there appears to be no standard adaptation to address this challenge. Some 

researchers have chosen to present stimuli both orally and using Signed Exact English, if 

the child signs (Beer et al., 2012; Geers et al., 2003). Another adaptation, chosen by 

Spencer and Tomblin (2008), is to present the stimuli first orally then, once the subtest 

was completed, if the child had answered incorrectly for at least one of the items then the 

item was re-administered with auditory-visual cues in a live format. This provided two 

separate scores for the tests.  

 In the current study, each item in the OWLS II was first administered orally, using 

both residual hearing and speech reading cues to comprehend the stimuli. The student 

gave his or her response after the oral-only presentation then was given the opportunity to 

change his or her response after viewing the text. The student responded to test items in 

the standardized fashion—by pointing to a picture that matched the stimulus sentence. 

These decisions regarding administration of the stimuli were made to allow the best 

possible opportunity for the students to demonstrate their underlying knowledge of 

English language components by utilizing a combination of hearing, speech-reading and 

reading abilities.  

 ASL Comprehension Measure 

 In order to assess the signed language abilities of the participants, the American 

Sign Language Receptive Skills Test (ASL-RST; Enns, 2014) was administered. This test 

is intended to assess ASL morphosyntactic skills in number/distribution, negation, 

noun/verb distinction, spatial verbs, size/shape specifiers, handling classifiers, role shift 
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and conditionals. These grammatical elements of ASL reflect primarily semantic and 

morphosyntactic knowledge. A vocabulary test of 20 words is first administered at the 

start of the test to verify that the vocabulary used in the test is familiar to the participant. 

According to the manual, if the student is unable to label or recognize at least 15 out of 

the 20 vocabulary items, the test is discontinued. The test includes a total of 42 test items. 

The test begins with 3 practice items and is discontinued if the testee responds incorrectly 

to all 3 practice items. Test administration begins at item 1 and has a ceiling of 4 

incorrect responses in a row. If the testee passes the vocabulary test then the ASL-RST 

produces a raw score to compare with age-equivalent scores and standard scores (Enns & 

Herman, 2011). The ASL-RST is administered using a video recording of a native ASL 

signer presenting signed noun or verb phrases as stimuli and requires that the examinee 

point to one of four pictures as the response that best represents the stimuli presented. 

The ASL-RST has a normative sample of 180 children who are deaf/hoh and fluent 

signers; there are 20 children for each age level. No studies have yet looked at 

psychometric properties of the test.     

 English Literacy Measure 

 Reading ability was assessed using the Test of Silent Contextual Reading Fluency 

(TOSCRF; Hammill, Wiederholt & Allen, 2006). The TOSCRF measures the extent to 

which a student can segment words within a three minute period. Printed passages are 

presented in all capitals with no spaces or punctuation. The student must draw lines to 

mark the boundary between words in the passages as quickly as they can. The passages 

increase in complexity (content, vocabulary and grammar) as the student works through 

the items. For example, the student is presented with a passage such as the following: “I 
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T W A S T H E D A Y F O R T H E S C H O O L P I C N I C A L L T H E F O O D W 

A S O N A T A B L E U N D E R A T R E E”. Passages were selected from the Gray 

Oral Reading Tests, Fourth Edition (Wiederholt & Briant, 2001) and the Gray Silent 

Reading Tests (Wiederholt & Blalok, 2000) in order to take advantage of stories that have 

already been nationally-normed on a large number of students throughout the United 

States. The passages were designed to use age- and grade-appropriate vocabulary. There 

do exist two reading series created specifically to meet the needs of students who are 

deaf/hoh, the Reading Milestones and Reading Bridges series. These were used to create 

the Silent Reading Fluency Test (unpublished) that was modeled after the TOSCRF and 

was designed to assess students who are deaf/hoh. However, this test was assessed for 

validity, reliability and sensitivity to change in elementary, middle school and high 

school students and did not show good correlations between teacher ratings of student 

reading ability in the middle school and high school levels (Rose, McAnally, Barkmeier, 

Virnig & Long, 2008). For this reason, it was not chosen to be used in this study.  

 The TOSCRF has been normed on a representative sample of 1,898 hearing 

students aged 7;0 to 18;11 in the United States. The TOSCRF provides normative data on 

a number of subgroups, including five “exceptionality” subgroups consisting of deaf/hoh 

students (n=49), students who are identified as gifted or talented (n=70), students having 

attention-deficit/hyperactivity disorder (n=134), students with learning disabilities 

(n=154) and poor readers (n=316) (Allen & Rogers, 2008). It has undergone successful 

psychometric testing and has demonstrated high validity and reliability with good and 

poor readers (Allen & Hammill, 2011; Bell, McCallum, Kirk, Fuller & McCane-Bowling, 

2007). This test is of particular interest for this study as it has been found to show a very 
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large positive correlation (r = 0.86; p < .0001, for Grades 6, 7, and 8) with reading 

comprehension using the ‘Passage Comprehension’ subtest of the Woodcock-Johnson 

Psychoeducational Battery, Third Edition (Allen & Hammill, 2011).  

 Classroom Participation Measure 

 To measure language-related participation in the classroom, the Classroom 

Participation Questionnaire-Revised (CPQ; Stinson et al., 2006) was completed by the 

student. This questionnaire was based on the Classroom Communication Ease Scale 

created at the National Technical Institute of the Deaf that contained 28 statements with 

both cognitive and affective components for college student who are deaf/hoh (Garrison 

et al., 1994). The longer form was modified by Stinson et al. (2006) to create a shorter, 

simpler form appropriate for younger students in Grades 4 and up (Antia et al., 2007). In 

the CPQ, the student first answers 10 questions about the mode(s) of communication used 

at home and school after which he/she rates 16 statements on a 4-point scale (1, Almost 

Never; 2, Seldom; 3, Often; 4, Almost Always). These statements fit into four subscales: 1) 

self-perception of information received and expressed with teachers in the classroom, 2) 

self-perception of information received and expressed with other students in the 

classroom, 3) positive affective responses to the communicative situation, and 4) negative 

affective responses to the communicative situation. See Appendix C for a copy of the 

CPQ. This measure has been used in several studies with students who are deaf/hoh to 

date (Antia et al., 2009; Hintermair, 2011; Richardson, Marschark, Sarchet & Sapere, 

2010) but is not yet a well-established measure therefore its psychometric properties will 

be described in further detail.  



 46

 The CPQ was developed for use with deaf/hoh students from Grades 3 to 12 and 

has undergone psychometric testing for validity and reliability in a sample of 136 

deaf/hoh students (Antia et al., 2007). Internal validity, which was assessed by 

calculating the correlations (corrected for attenuation) between scores in each of the four 

subscales, was positive (.32 to .89, p < .001), suggesting that the subtests are assessing 

one common construct, yet not so high as to suggest redundancy within the subscales. It 

was noted, however, that the correlations between the Understanding Teachers (UT), 

Understanding Students (US) and Positive Affect (PA) subscales were “substantially 

higher” than those for the Negative Affect (NA) subscale. In addition, the correlations 

between items within each subtest were high (.78 to .82), indicating that items within 

each subtest were accurately reflecting the same construct. However, when subscales 

correlations were not corrected for attenuation, a highly significant correlation (p < .001) 

was found between only three of the subscales, UT, US and PA, while the subscale NA 

was not found to correlate significantly (p < .05) with any of the other three subscales. 

For this reason, the authors recommended that a composite score of the UT, US and PA 

subscales be analyzed separately from the score for the NA subscale in order to maintain 

validity of the measure, leading to a total score out of 12 instead of 16.  

 External validity was assessed by comparing CPQ scores to teacher ratings from 

the Academic Competence subscale of the Social Skills Rating System (Gresham & 

Elliott, 1990) and to Stanford Achievement (9th edition) test scores (reading, mathematics 

and language; Harcourt Brace Educational Measurement, 1997). A positive correlation 

with CPQ scores was found for all measures (p < .01) with the exception of a non-

significant positive correlation with the Stanford mathematics test scores (p < .05). 
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Assessment of the CPQ’s test-retest reliability was attempted by administering the test 

once a year for three consecutive years, however the length of time between testing was 

too great for any significant correlation to be found. This is to be expected considering 

that classroom context can change dramatically from year to year. This is a criterion-

referenced measure in which a score of 12 suggests that the student feels that he/she 

experiences full participation in classroom activities. 

Recruitment 

 Recruitment was done in collaboration with APSEA after receipt of approval by 

both the Dalhousie University Research Ethics Board and the APSEA ethics committee. 

With APSEA’s collaboration and following their recommended practice on soliciting 

participation, packages were mailed to families of students who were eligible for 

inclusion in the study. Included in the package were: a letter of support from APSEA, the 

consent form, the Parent Questionnaire and a self-addressed stamped envelope. Parents 

who were interested in having their child participate in the study returned the completed 

questionnaire and consent form back to Dalhousie University by mail.  

 Testing  

 Upon receiving the completed forms from parents, the investigator then contacted 

APSEA in order to be put in touch with the itinerant teacher of each student. The itinerant 

teacher and the investigator arranged a satisfactory time for the investigator to go to the 

school for testing. Two parents indicated in the consent form that he/she would prefer to 

have the student complete the testing in the home instead of taking time out of the 

student’s learning at school. In this case, the investigator contacted the parent by phone or 

emailed to arrange a satisfactory time for testing. 
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 All testing was completed by the primary investigator, who is fluent in English 

and American Sign Language. A quiet space that was free of distractions was identified 

at the student’s school (typically the room in which the student and the itinerant teacher 

would meet for one-on-one teaching time) or home for testing and the investigator 

provided a laptop computer and a DVD player for the ASL assessment. Prior to testing, 

the investigator briefly introduced herself, explained the purpose of the study, obtained 

assent, checked with the student about whether or not the hearing technology was 

working well that day and provided a visual schedule of the testing.  

 The four measures were administered in a counterbalanced order across 

participants. A 4x4 Latin Balanced Square method was used to counterbalance the 

measures. This method offers four different orders for four measures in such a way that 

each measure was assessed in each position only once and preceded and followed each 

other measure only once (see Table 4). This method was determined to be a good match 

for the small number of participants in this study. The four orders were matched in a 

repeating order with each subject ID before it was assigned to participants. The order of 

administration was therefore predetermined before testing dates were arranged. 

Instructions for all tests were provided in spoken English and clarified as required. 

 Audiograms 

 Finally, it was necessary to obtain information about the hearing levels of the 

students who participated in the study. This was initially determined by itinerant teacher 

referral and later verified in the spring following the completion of testing by obtaining 

the youth’s most recent audiogram. APSEA was unable to share the audiograms of 

children under their care. Therefore, copies of the most recent audiograms of the students 
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who participated in the study were obtained from the centres where their hearing was 

tested. One parent/guardian did not give consent to having the investigator obtain a copy 

of the audiogram; all others gave consent. The investigator obtained 10 out of 15 

audiograms using the consent directly; one more was obtained via verbal consent from 

the parent to the audiology clinic; two parents provided a copy of their child’s audiogram 

themselves. In sum, thirteen out of fifteen audiograms were collected. 
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 This study’s first goal was to describe the language and literacy abilities and self-

reported classroom participation of children who are deaf/hoh in Nova Scotia or New 

Brunswick. This was accomplished by generating descriptive statistics for the group as a 

whole for all dependent variables: English language comprehension (OWLS II), reading 

fluency (TOSCRF), ASL comprehension (ASL-RST), and classroom participation 

(CPQ). Individual scores were also examined for patterns of performance. Language and 

reading standard scores were then compared using a paired t-test to determine the relative 

degree of deficiency the group exhibited on these two tests. Finally, the possibility that 

subgroups (sex, cochlear implantation, additional disabilities and preferred modes of 

communication other than speech) differed in performance on the dependent measures 

was analyzed using independent means t-tests. 

 English Language Comprehension Performance 

 All 15 participants completed the OWLS II Language Comprehension subtest. 

Raw and standard scores for individual participants and descriptive statistics for the 

group are presented in Table 5. A preliminary analysis was done to determine whether 

providing text plus spoken input as opposed to spoken input alone led to an increase in 

performance on the OWLS II. All students changed at least one response after receiving 

the text presentations of the items (raw number of changed: 1 - 11; % items changed: 

1.6% - 26.9%). Not all of the changed responses were to correct responses. All but one 

participant (S11) attained a score that was either equal to or higher than their score 
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without the text presentation. A two-tailed paired samples t-test found that standard 

scores in the oral plus text condition were significantly higher than in the oral condition 

only (t(14) = 3.520, p = .003, d = .145) with a small effect size. This means that the text 

presentation of each item consistently allowed participants to increase their correct 

responses but only by a few points in the standard scores. Considering that a consistent 

increase in scores may indicate better ability to demonstrate underlying knowledge, only 

oral plus text responses will be considered in future analyses. 

 The distribution of standard scores on the OWLS II roughly reflected a bell curve 

mean of 82.1 (SD = 16.9), which was more than one standard deviation below the mean 

of the normative sample (see Figure 1). Scores ranged from 42 to 103. The scores were 

found to be distributed with skewness of -1.215 (SE = .580) and kurtosis of 1.119 (SE = 

1.121). This shows that scores were distributed slightly more to the left of the mean and 

peaked compared to a typical bell curve distribution. All but one participant had a 

standard score on the OWLS II below the normative mean of 100, six scored more than 

one standard deviation below the mean with three scoring more than two standards 

deviations below the mean.  

 The OWLS II Language Comprehension subtest assesses content in four language 

domains: lexical, syntactic, suprasegmental, and pragmatic. Items in each category are 

not distributed evenly throughout the test, with more items in the suprasegmental and 

pragmatic components especially found later in the assessment. There is no normative 

data corresponding to the subcategories. Z-scores were calculated in order to examine 

relative strengths and weaknesses across subcategories for each student in comparison to 

the study sample (see Table 6). These scores showed that most students scored 
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consistently relative to the group across lexical, syntactic and suprasegmental categories. 

That is, if they scored high in the lexical category, they also scored high in the other two 

categories relative to the other participants. The pragmatic component was not included 

in this analysis because there were only three items in this subcategory. 

 American Sign Language Comprehension Performance 

 A summary of scores for individual participants and group statistics for the 

vocabulary pretest components of the ASL-RST are given in Table 9. All 15 participants 

completed the expressive portion of the vocabulary check. The number of signs that the 

participants correctly produced ranged from 0 to 8 out of 20, with a mean of 2.1 (SD = 

2.6). The scores were not normally distributed, with skewness of 1.120 (SE = .580) and 

kurtosis of .284 (SE = 1.121). This shows that the majority of the scores were distributed 

to the left of the mean of the bell curve but the distribution was not flat or peaked 

compared to a typical bell curve distribution. The receptive component of the vocabulary 

check followed the expressive component and was administered to 14 of the 15 

participants. The investigator did not administer the receptive vocabulary component to 

participant S13 because the student repeatedly stated they did not know any sign 

language. For the other 14 participants, the mean receptive and expressive vocabulary 

score combined was 9.4 (SD = 3.9) ranging from 4 to 19 (out of 20 vocabulary items).  

Only one participant (S04) reached criterion for continuing with the full ASL-

RCT, with 19 correct on the vocabulary check. This student achieved a raw score of 26 

out of 42 on the full test. However, at 14 years and 4 months of age at the time of testing, 

the student was four months older than the upper age limit for the ASL-RST norms. Her 

standard score of 89 was therefore based on the norms for children 13 years of age. This 
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is a student with a cochlear implant whose mother indicated that they used speech with 

some signs to communicate before the student received her implant. 

 English Reading Fluency Performance 

 Raw and standard scores for the TOSCRF were calculated for all 15 eligible 

participants. Individual scores are presented in Table 5 along with descriptive statistics 

for the group. The mean standard score was 86.3 (SD = 10.0), which is nearly one 

standard deviation below the normative mean of 100 for same-age hearing peers and is 

slightly lower than the mean standard score of 90 (SD = 11) for the sample of students 

who were deaf/hoh (n = 49) that was reported in the TOSCRF manual. The standard 

scores for the present sample ranged from a low of 71 to a high of 102. Scores did not 

follow a typical distribution, with skewness of .121 (SE = .580) and kurtosis of -1.281 

(SE = 1.121). This shows that the bell curve of the scores was not skewed left or right of 

the mean but was slightly flat compared to a typical bell curve distribution (see Figure 2). 

All but two participants scored below the normative mean of 100, with 6 scoring more 

than one standard deviation below the mean but none scoring more than two standard 

deviations below the mean of the normative sample.  

 Classroom Participation Scores 

 Individual and group descriptive statistics for all four subscales and the total score 

on the CPQ are provided in Table 8. All 15 students completed the CPQ. The mean total 

composite score was 9.45 (SD = 1.88) ranging from 6.00 to 12.00. The distribution of 

scores was not a standard distribution. The skewness was -.163 (SE = .580) and kurtosis 

was -1.191 (SE = 1.121), which suggests that the scores were not skewed in either 

direction but that they were flatter than the peak of the normal bell curve distribution of 
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the scores. However, in the histogram it is clear that there are two peaks on either side of 

the mean, creating a bimodal distribution (see Figure 3). Indeed, five students reported a 

composite score greater than 11.00 out of 12.00 which indicates that the students felt that 

they participated fully in classroom communications (Antia et al., 2007). Eight students 

obtained a composite score of nine or less out of 12, which suggests that these students 

did not feel that they participated fully in classroom communication. This measure does 

not have any normative data to compare results to other students who are deaf/hoh or 

hearing students.  

 According to the Antia et al. (2007), the authors of the CPQ, the Negative Affect 

subscale provided different results in their validity study than the other three subscales. 

Analyses were therefore conducted in the current study to determine if ratings on the four 

subscale scores differed significantly with each other. A one-way within subjects analysis 

of variance was conducted. In the analysis, Mauchly’s Test of Sphericity was not passed 

(χ2(5) = .391, p < .05), indicating that there was a difference between the variance of the 

four subscales. Therefore, the degrees of freedom were corrected using Greenhouse-

Geisser. Results showed a significant difference between at least two of the subscales 

(F(1.824, 25.530) = 4.243; p = .029; ηp
2 = .233). Post-hoc pairwise comparisons revealed 

that the CPQ subscale Negative Affect approached a statistically significant difference 

with Understanding Students (p = .071) (see Table 10). This finding is consistent with 

that of Antia et al. (2007) who, as a consequence, recommended that a composite score 

comprised of the first three subscales only be used (Understanding Teachers, 

Understanding Students and Positive Affect). Therefore, this composite score was 

adopted in the current study. 



 55

 Comparison of Means for English Comprehension and Reading Scores 

 A two-tailed paired samples t-test was conducted to see if the means of the 

standard scores for the two English measures, the OWLS II and the TOSCRF, differed 

significantly from each other. Results did not find a significant difference between the 

two means (t(14) = -.985, p = .341, d = .352)  and the effect size was small to medium.  

 Subgroup Analyses 

 Exploratory analyses were conducted to examine whether various subgroups of 

participants differed on the OWLS II standard scores, TOSCRF standard scores, number 

of signs produced in the ASL vocabulary check, or CPQ total score. Independent means 

t-tests compared each of the following subgroups: sex (male, female), cochlear 

implantation (present, absent), reported preference for a mode of communication in 

addition to speech (speech +, speech only), or additional disabilities (present, absent) and 

are presented in Table 11. 

 Sex. Seven participants were male, eight female. T-tests indicated no significant 

differences between male and female scores on any dependent measure.   

 Presence of cochlear implant. Participants had at least one cochlear implant (n = 

5) or two hearing aids (n = 10). T-tests revealed no significant differences in the means of 

the two groups on any dependent measure.  

 Use of a communication mode other than speech. Preference for an alternative 

communication mode along with speech was indicated by students in the background 

questions of the CPQ. T-tests revealed a difference approaching significance for the ASL 

expressive vocabulary measure only. The group that preferred an additional 
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communication mode along with speech scored higher on the ASL vocabulary production 

pre-test compared to the group that did not have that preference (Figure 4).  

 Additional disabilities. T-tests compared performance of participants with and 

without additional disabilities on each dependent variable. No significant differences 

were obtained for analyses involving language or literacy measures. However, the total 

participation ratings analysis approached significance with the group with additional 

disabilities rating their participation marginally lower than the group without additional 

disabilities (Figure 5). This suggests that students with additional disabilities may feel 

like they participate less effectively in the classroom.  

 The relationship between language, literacy and classroom participation standard 

scores were analyzed using Pearson product-moment correlation coefficients. There was 

a moderate but non-significant correlation between standard scores on the OWLS II and 

the TOSCRF (r = .338, p = .218) and standard scores on the TOSCRF and CPQ total 

scores (r = .290, p = .294). In contrast, OWLS II standard scores were highly and 

significantly correlated with CPQ total scores (r = .645, p = .009) (see Figure 6). 

 The total number of signs produced in the vocabulary pre-test was moderately and 

negatively correlated with standard scores on the TOSCRF (r = -.367, p = .179), the 

OWLS II (r = -.457, p = .087), and the CPQ total score (r = -.452, p = .091). The latter 

two correlations approached significance.  

 Linear regression analyses were conducted to determine the degree to which 

potential predictor variables might explain the variance in English language and literacy 
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scores. Neter et al. (1996; cited in Quinn & Keough, 2002) suggests that a linear 

regression analysis should only include one predictor variable for every six to 10 

participants in the study. This would mean that in the current study with 15 participants 

only two predictor variables should be selected. However, given that this study could be 

considered an exploratory study, it was decided that a maximum of three predictor 

variables could be used for each analysis, understanding that this will limit the 

interpretations made based on the results. 

 It was of interest to determine whether self-ratings of classroom participation 

predicted language or literacy skills. Therefore, the CPQ total score was chosen for 

analyses of both English language and literacy. Previous studies would suggest that a 

measure of hearing ability should be included as a predictor variable (Lederberg et al., 

2013). Unfortunately audiograms were not available for all participants. In addition, 

audiograms for participants with hearing aids provided different information (primarily 

unaided) from audiograms for participants with cochlear implants (primarily aided), so a 

single measure that would apply to all participants was not available. Instead, age of 

diagnosis, presence of a cochlear implant and hearing age were considered. A general 

measure of development such as age or grade was also considered as a candidate 

predictor variable, given previous findings in the literature (Geers & Nicholas, 2013; 

Lederberg et al., 2013).   

 Pearson product-moment correlation (r) analyses were conducted on the six 

possible predictor variables (chronological age, grade, age at diagnosis of mild to 

profound hearing level, cochlear implantation, hearing age, and CPQ total scores) to 

determine the degree of shared variance between them. As would be expected, significant 
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correlations were found between chronological age and grade (r = .887, p < .001), 

chronological age and hearing age (r = .568, p = .027), grade and hearing age (r = .629, p 

= .012), age of diagnosis of mild to profound hearing level and cochlear implantation (r = 

-.567, p = .028), and age of diagnosis of mild to profound hearing level and hearing age 

(r = -.720, p = .002). Classroom participation scores did not correlate significantly with 

any of the other variables. The correlation matrix for all six variables is shown in Table 

12.  

 Three predictor variables were chosen following two conditions: 1) the variables 

must have been shown to be of interest to researchers in the field by a previously 

demonstrated relationship in the literature with English comprehension and/or literacy 

measures (as discussed in the Predictions section) and 2) the variables could not 

significantly correlate with each other as that would result in them essentially explaining 

the same variance in the measures. Based on those conditions, the following three 

predictor variables were chosen: hearing age, cochlear implantation and CPQ total scores. 

 The first linear regression looked at the effect of predictors for OWLS II raw 

scores using the Enter method, which enters variables in the order specified. Variables 

were entered as follows: hearing age was chosen first to account for developmental age 

and a measure of hearing, cochlear implantation was chosen second to account for a 

second measure of hearing ability, and classroom participation was entered last after 

effect of age and audiological measures were accounted for. Overall model fit when 

predictors were entered using the enter method was R2 = .545, meaning that the variables 

predicted 54.5% of the variability in English comprehension scores. This result was 

significant (F (3,11) = 4.389, p = .029). Only classroom participation scores made a 
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significant contribution to the variance (β = .743, p = .012) after the other two predictor 

variables had accounted for non-significant contributions to the variance. Looking at the 

B-value, this model predicted that for every one point increase in the classroom 

participation score, a student’s English comprehension raw score would increase by 

5.785 (SE = 1.921). There were no major differences in the results when the same 

dependent variable and predictor variables were entered using the stepwise method, 

however the model showed a slightly lower shared variance (R2 = .498, F (3,11) = 

12.878, p = .003), as would be expected given that the non-significant variables were 

removed from the analyses. Classroom participation was the only predictor variable that 

entered into the model showing a significant contribution (β = .705, p = .003). See Table 

13 for a full comparison of the enter method and stepwise method results for the OWLS 

II linear regressions.   

 The second linear regression examined predictors for literacy raw scores. First 

using the enter method, predictors were entered in the same order as the previous model: 

hearing age, cochlear implantation, then classroom participation. For this model, the 

ANOVA showed a significant result (R2 = .506, F(3, 11) = 3.067, p = .044). This 

estimated that the variables predicted 50.6% of the variability in reading fluency scores. 

However, none of the three predictor variables made a significant independent 

contribution, although hearing age (β = .450, p = .080) and cochlear implantation (β = 

.439, p = .099) approached significance. A stepwise linear regression was conducted to 

determine whether predictors would enter differently under these conditions. The 

stepwise method yielded a significant result for this model (R2 = .353, F(1) = 7.096, p = 

.019). In this case, only hearing age entered and significantly contributed to the variance 



 60

in literacy raw scores (β = .594, p = .019). The B-value in this model predicted that for 

every additional year of hearing experience, a student’s literacy score on the TOSCRF 

would increase by 6.649 (SE = 2.496). See Table 14 for a full comparison of the enter 

method and stepwise method results for the TOSCRF linear regressions. 
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 This study aimed to describe the spoken and signed language and literacy abilities 

and self-reported classroom participation of students who are deaf/hoh in inclusive 

settings in Nova Scotia and New Brunswick. The goal was also to look for relationships 

between these three measures and investigate factors that predict performance on the 

English comprehension and literacy measures. Overall findings were that participants 

scored lower as a group on English comprehension and reading measures than hearing 

same age normative data, with a few participants scoring quite low. All children in the 

study sample used spoken language as their primary mode of communication and 

therefore the group was not an ideal one for use of the ASL test of grammatical 

structures. Despite this, perhaps not surprisingly, the ASL vocabulary scores did correlate 

near-significantly with preference for an additional communication mode to spoken 

English. Classroom participation was significantly correlated with English 

comprehension and predicted it strongly. In contrast, reading ability was predicted only 

by hearing age, which, although intuitive due to the high correlation between hearing age 

and chronological age, is of note as the range of hearing ages in this study was quite 

narrow. Reading fluency was not found to be correlated with classroom participation or 

English comprehension, results that were unexpected. 

 It was predicted that participants in this study would achieve mean scores that fell 

below that of normative samples and that a few participants would score more than two 

standard deviations below the mean for the normative sample. As predicted, the mean of 
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the English comprehension scores (M = 82.1, SD = 16.9) was lower than the mean of the 

normative samples (M = 100, SD = 15). Other studies also found lower means on English 

language measures for children with hearing aids (Calderon, 2000; Vohr, Topol, Watson, 

St. Pierre & Tucker, 2014; Watkin et al., 2007) and cochlear implants (Geers et al., 

2003). Studies that used comparable measures of language comprehension also found that 

scores were between one to one-and-a-half standard deviations below the mean of the 

normative sample (Vohr et al., 2014; Watkin et al., 2007) while Geers et al. reported 

scores to be greater than two standard deviations below the mean with greater variation 

than in this study (scores were reported as amount of lag in months compared to same-

age hearing peers so are not directly comparable to this study). However, the Geers et al. 

(2003) study included only participants with cochlear implants and the language 

comprehension measure was administered using speech plus signed English 

simultaneously to all participants, regardless of preferred communication mode. Both the 

sample composition and test administration procedures were therefore quite different than 

in this study, which may have led to the differences in findings. In general, it appears that 

the students in this sample achieved scores in English comprehension that would be 

expected given their hearing status. 

In terms of reading scores, the mean score for the students who were deaf/hoh in 

the current study (M = 85.7, SD = 10) was also lower than that of the normative hearing 

sample (M = 100, SD = 15), consistent with previous literature (Geers & Hayes, 2011; 

Harris & Terlektsi, 2011; Lederberg et al., 2013). However the difference was greater 

than expected. In a study by Antia et al. (2009), literacy scores of children who were 

deaf/hoh were found to be, on average, half a standard deviation below the normative 
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mean whereas it was closer to one standard deviation from the mean in the current study. 

Similarly, the TOSCRF manual reported that a sample of students who were deaf/hoh (n 

= 49) obtained a mean of 90 and a standard deviation of 11, also higher than the students 

in this study. This could be due to differences in participant samples in the present study 

compared to previous studies. This will be discussed below. It may be a consideration for 

future studies looking at literacy abilities to include a measure of reading fluency for 

participants who are deaf/hoh. 

 Looking at individual data, nine of fifteen students in the present study (60%) 

obtained English comprehension and/or reading scores that were within one standard 

deviation of the norms for their hearing peers. This is consistent with other studies of 

students who are deaf/hoh in the same age range, in which around 50% to 60% of 

students achieved scores within one standard deviation of the mean or higher in English 

comprehension (Antia et al., 2009; Geers & Nicholas, 2013) and around 46% to 66% of 

students achieved scores within one standard deviation or higher of the mean in English 

reading scores (Antia et al., 2009; Geers & Hayes, 2011; Geers & Nicholas, 2013). 

However, individual scores barely surpassed the mean for both English comprehension 

and reading fluency, which is due to the fact that below-average language scores on 

standardized English assessments administered by APSEA are criteria for receiving direct 

services from an itinerant teacher. Only one student scored just above the mean in 

English comprehension (standard score = 103) and a different participant scored just 

above the mean in reading (standard score = 102). In this sample, there were no higher 

achievers as were present in previous studies (Antia et al. 2009; Harris & Terlektsi, 2011) 

as high-achieving students would not be receiving direct intervention from an APSEA 
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itinerant teacher. Higher scores would be expected if students who were only receiving 

consultative, not direct, services from itinerant teachers had been included in the study. 

There were however several children who obtained very low scores: five scored more 

than one and a half standard deviations below the mean in language comprehension for 

example and four scored more than one and a half standard deviations below the mean 

for reading fluency (see Table 5). Two of these students obtained an average score in the 

other English assessment (i.e., low score in TOSCRF but an average score in OWLS II or 

vice versa). The other five students scored low in both assessments, composing one third 

of the sample. Looking closely at the characteristics of the children who obtained the 

lowest scores, they did not appear to differ by sex, chronological age, hearing age 

(although the single student with only one year of functional hearing was in this group), 

cochlear implantation or preferred communication mode. Four out of the five students 

with identified additional disabilities were in this low-achieving group and the fifth 

student whose parent identified an additional disability reported that the student had 

“learning problems”, which may not be a diagnosed disability. Otherwise, it is not clear 

from the data what may have contributed to these lower individual scores, which suggests 

that they were largely caused by idiosyncratic differences. More detailed participant 

characteristics would need to be collected in future studies in order to investigate 

language and literacy scores further. 

Group mean standard scores in English comprehension (M = 82.07, SD = 16.939) 

and reading fluency (M = 86.27, SD = 10.046) were not significantly different from each 

other (t(14) = -.985, p = .341, d = 0.352). Both means were found to be low, around one 

standard deviation below the mean of same-age hearing peers, with four to five individual 
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students achieving standard scores greater than one standard deviation below the mean of 

same-age hearing peers. The overall lower scores in both English comprehension and 

reading for this group can likely be attributed to sample characteristics, as described 

above. This is a group that has not been studied previously. In addition, in regions where 

research is conducted with children who are deaf/hoh, both special schools for students 

who are deaf/hoh and inclusive educational settings are available. In comparison, this 

region is unique in that only inclusive educational settings are an option for students who 

are deaf/hoh. Research that has attempted to compare performance between students in 

these two settings has found that the two groups of students have different characteristics 

that reflect biasing in decisions on educational placement. In essence, students who have 

not been or are expected not to be as successful academically in inclusive settings are 

more likely to be placed in special schools for students who are deaf/hoh (Marschark et 

al., 2011). A review of state schools for students who are deaf/hoh by Cawthon (2004) 

found that of the 27 schools that reported the percentage of students who were deaf/hoh 

meeting state-determined passing grades in English language and literacy measures, 

percentages ranged from 0 to 29% for middle school grades. Only one study by 

Easterbrooks and Huston (2009) was found that measured reading ability with students 

who were deaf/hoh and being educated in a middle school for students who are deaf/hoh 

in a major American city. The mean reading comprehension score for this group was 

greater than three standard deviations below the mean, ranging from standard scores of 

27 to 87 (SD = 16). These studies illustrate the fact that students in special schools 

achieve lower scores in reading than students in inclusive settings. The reading fluency 

scores for nine of the students in the current study fell within the range of scores in the 
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Easterbrooks and Huston study. It is likely that some students in this study would have 

been placed in special schools due to lower English language and/or literacy abilities but 

were by default in inclusive settings. Future studies should clearly state which 

educational placement options were available to students who are deaf/hoh in the region 

studied. 

Scores on English comprehension were not found to be significantly better for 

students with cochlear implants, despite this being predicted by the literature (Geers & 

Nicholas, 2013). This is likely due to low statistical power resulting from a small number 

of participants (n = 5) with cochlear implants in this study and the large variability in age 

of implantation (ranging from 18 to over 60 months), where studies have shown that 

children with earlier implantations have better outcomes in language acquisition (Geers 

& Nicholas, 2013).  

It is interesting that the English comprehension and the English reading measures 

were not significantly correlated in this sample (r = .338, p = .218). The literature on 

reading development shows that there should be a positive relationship between English 

language abilities and reading abilities for all populations, including children who are 

deaf/hoh with functional hearing (Lederberg et al., 2013). This is the first study that has 

used reading fluency as a measure of reading ability with students who are deaf/hoh. It is 

therefore possible that use of a reading fluency measure explains the lack of a correlation 

with the English oral comprehension measure. However, the TOSCRF manual reports 

high correlations between reading fluency and reading comprehension which would 

argue against this interpretation. Nonetheless, using a different measure of reading ability 

may have led to finding a significant correlation in the present group. When the 
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participants’ individual scores were reviewed, it was apparent that the majority of 

participants scored similarly for the English comprehension and reading measures, 

however two participants had a standard score greater than 95 in one measure and lower 

than 80 in the other. One participant had a high score in comprehension and a low score 

in reading while the other participant scored low in comprehension and high in reading. 

The scores from these two participants may have contributed to the lack of correlation 

found for the group. The sample size for this study was small and a larger sample size 

may have led to a significant positive correlation.   

In linear regression analyses, the only predictor variable found to contribute to the 

variance in raw reading scores was hearing age, accounting for 51.3% of the variance 

using the enter method with hearing age as the first predictor. Cochlear implantation and 

classroom participation scores did not add any significant contribution to reading scores. 

A contribution of hearing age was expected, as reading would be expected to improve 

with age, and chronological age and hearing age were significantly correlated in this 

sample (see Figure 9). This is also consistent with findings in the literature as several 

studies have found significant differences in English literacy scores of groups categorized 

by hearing age (Beer et al., 2012; Geers & Hayes, 2011; Geers & Nicholas, 2013; Harris 

& Terlektsi, 2011). 

Classroom participation total scores were also found to correlate significantly and 

positively with English comprehension scores, consistent with findings by Antia et al. 

(2009) who found a positive and significant correlation between the total CPQ score and 

the Stanford Language test in students who are deaf/hoh in inclusive settings. The 

positive correlations in both studies suggest that students who had higher oral 
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comprehension abilities felt that they were better able to participate in classroom 

communication, a factor that would be critical in an inclusive setting. Linear regression 

analyses showed that classroom participation scores predicted 67.8% of variance in raw 

scores for English comprehension after hearing age and cochlear implantation were 

accounted for. This is a high percentage, compared to Antia et al.’s findings that 

classroom participation scores using the same measure predicted 18% of the variance in 

standardized English language assessments after hearing levels and interpreter use were 

accounted for. While both studies found the CPQ total score significantly predicted 

language comprehension, the higher predictive value of the CPQ in the present context 

may be explained by the fact that the language measure used in this study was 

administered orally and individually, while the language measure in the Antia et al. study 

was a written assessment administered in a group in the classroom. Using a written 

measure of language comprehension likely confounded reading and oral comprehension 

abilities in the Antia et al. study thus reducing the relationship between language 

comprehension and classroom participation. This view is supported by the fact that there 

was no relationship between the CPQ and reading fluency found in the present study. 

These findings support recommendations by researchers who have used the CPQ (Antia 

et al., 2009; Hintermair, 2011; Schick et al., 2013) that future studies should include self-

reported classroom participation scores when assessing language abilities as they may 

provide highly useful information about student inclusion in purportedly inclusive 

educational settings. 

 The classroom participation scores measured using the CPQ were expected to 

correlate significantly with literacy scores (Antia et al., 2009) but in this study they did 
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not, as stated previously. This is surprising considering that the classroom is an 

environment where oral and written language are both used to communicate and literacy 

is increasingly used as the medium for learning. However, the classroom participation 

measure does not directly address the student’s ability to use text effectively in the 

classroom. Consequently it would be expected that oral language rather than reading 

abilities would be more associated with this measure. Also, given a larger sample, a 

significant correlation might have been obtained.  

In this study, classroom participation scores showed a bimodal distribution 

indicating that some students felt that they were participating well while others felt that 

they were not participating fully in the oral classroom communications. T-tests revealed 

no group differences on the classroom participation measure as a function of sex, 

cochlear implantation, communication mode and additional disabilities. Even so, four of 

the five students who were listed as having additional disabilities scored lower on the 

CPQ, suggesting that additional disability could inflate negative feelings of classroom 

participation. Of the five students with cochlear implants, three of them reported scores in 

the lower group, which implied that cochlear implantation did not protect children who 

were deaf/hoh from low classroom participation scores. Notably, six out of the seven 

students who achieved average scores in both the English comprehension and reading 

assessments were in the group of students with higher classroom participation scores. It 

appears that the combination of good abilities in both English comprehension and reading 

is related to increased feelings of participation in the inclusive classroom environment. 

Future studies need to further explore factors that influence classroom participation.  
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 The original intention of this study was to include participants who used signed or 

spoken language as their primary language and to assess both signed and spoken 

language comprehension with all participants. It was expected that students who were 

deaf/hoh and used primarily spoken language could still have some signing exposure, 

therefore a signed language assessment could provide insight into their overall language 

knowledge beyond only spoken language. As it turned out, none of the participants in this 

study were primary signers. This is most likely due to the fact that there are a small 

number of children who use primarily sign language in this region. Only seven students 

were identified in Nova Scotia and New Brunswick who fit the grade criteria for this 

study and who used either an educational ASL/English interpreter or a language 

acquisition support worker in the classroom in the 2011/2012 year (Lori Moore, personal 

communication, November 14, 2011). There may have been more students who use 

signed language but are communicating orally in the classroom however the numbers 

would still be small. In addition, there may have been a bias for parents of children who 

use signed language to resist participating in research that would assess the child’s oral 

English comprehension.  

 The only measure of ASL knowledge that was gathered for all participants in this 

study was the raw score out of 20 for the ASL-RST expressive vocabulary check. Results 

from this measure highlighted the poor ASL knowledge of the sample with seven of the 

participants (n = 15) unable to produce a single correct sign and only one participant 

reaching criterion for continuing testing on the full assessment. The absence of a 

significant correlation between ASL and the English comprehension and reading 
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measures further attests to the lack of importance of this ASL measure for these 

participants.  

 Despite the low number of signs expressed by this sample, a near-significant 

difference was found in the number of signs expressed by students as a function of 

preferred communication modes. The students who indicated that they preferred to 

communicate using exclusively speech with teachers and students at school knew less 

signs than those who indicated a preference for another mode of communication in 

addition to speech (see Figure 4). This may have been because students who struggled to 

communicate effectively using speech would be likely to indicate other preferred modes 

such as using signs or simple gestures and writing notes. These students would also be 

more likely to have been exposed to and retained some signs at some point in their lives. 

It is possible that the students who knew more signs and who expressed other 

communication modes than just speech could benefit from ASL exposure or the option of 

being educated in a special school for students who are deaf/hoh.   

 The intention was to recruit a heterogeneous sample of students who are deaf/hoh 

in inclusive educational settings in Nova Scotia and New Brunswick. This was not 

accomplished. The sample was small, comprised of four participants from New 

Brunswick and 11 from Nova Scotia. Despite the intention to use broader inclusion 

criteria than other similar research studies conducted with children who are deaf/hoh, the 

sample of participants in this study were a much more homogeneous group than 

expected, especially because all students communicated almost exclusively through 

spoken English. This may have reflected the more homogeneous nature of students in 
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APSEA that matched the inclusion criteria, which was only 48 students out of 300 

students (16%) who were deaf/hoh within the grades specified in Nova Scotia and New 

Brunswick. These students had already been identified as requiring direct services from 

an itinerant teacher as their level of hearing was already noted to have an impact on their 

academic achievement. This study could have broadened the inclusion criteria to include 

students within the same range of grade and hearing levels but who were receiving only 

consultative services from APSEA. Regardless, this study managed to assess 31.3% of 

students who were invited to participate, almost one third of all students that were invited 

to participate in the study. This was a markedly better response rate than has been 

achieved in past attempts to survey parents of APSEA students (Atlantic Provinces 

Special Education Authority, 2012). Parents may have been motivated to respond to this 

study’s call for participants due to the fact that their child’s scores would be shared with 

APSEA, which may aid in their child’s education. 

  A second limitation of the study was that several useful background 

characteristics, such as parental involvement, past ASL exposure, more detailed 

information about prior and current amplification usage and number of hours spent in the 

regular classroom, could have been collected. In this study, hearing age was calculated 

based on parental report whereas medical records would have been a more accurate 

means of calculating hearing age. As well, given the lack of a common hearing measure 

across participants and difficulties in acquiring and interpreting audiograms created by 

independent sources, it would have been preferable to test participants’ hearing within the 

testing procedures of the study to ensure full up-to-date data for all participants and 

consistent measurement of hearing levels. Hearing level is a controversial variable that 
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has been shown to be related to language and literacy abilities in some studies (Bond et 

al., 2009; Geers & Hayes, 2011; Geers & Nicholas, 2013; Leigh, Dettman, Dowell & 

Sarant, 2014) and not in others (Antia et al., 2009; Davidson et al., 2014; Harris & 

Terlektsi, 2011; Watkin et al., 2007). As has been seen in other studies (Anderson, 2001; 

Schick et al., 2013), it may be most useful in future studies with heterogeneous groups of 

individuals who are deaf/hoh to group participants with cochlear implants separately 

from those with hearing aids when collecting data on hearing levels due to the 

qualitatively different information gathered from audiograms.  

 Finally, the administration of the ASL assessment was not as consistent as it 

should have been. The investigator did not administer the receptive component of this test 

to all participants. Further, the importance of the vocabulary check scores was not 

recognized until the end of testing when it became apparent that only the vocabulary 

portion would be available for all participants. It was also possible for a sign to be 

produced correctly by participants through guessing. It would be important to distinguish 

if a sign was known or guessed. It could have been requested that the student identify if 

he or she was guessing, which would have allowed that distinction to have been noted on 

the response sheet. Data should be collected in a more consistent manner by determining 

in advance the mandatory components of the test and the range of acceptable responses. 

 There are no standard adaptations recommended for assessment of English 

language abilities in students who are deaf/hoh. Educators and researchers have chosen to 

either not provide any adaptations to an orally administered assessment or create 

adaptations that make the stimuli more visual, such as allowing speech-reading during 
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presentation of the stimuli or adding signs that follow English word order. In this study, it 

was decided that the stimuli would be provided first orally then via text to allow the 

students to use as many tools as possible to demonstrate their underlying English 

knowledge. In the results, scores for the oral plus text presentations were consistently and 

significantly higher compared to scores from the oral only condition (t(14) = 3.520, p = 

.003, d = .145). These results suggest that the adaptation used in this study of adding a 

text version of each test item to an English comprehension assessment helped the 

students to show their English comprehension skills more completely. Adding a text 

version of stimuli therefore seems to be a useful means of providing better accessibility to 

an English comprehension assessment for students who are deaf/hoh, if the goal is to tap 

into the student’s underlying knowledge of a spoken language. Note that the investigator 

did not specifically request that students look at the investigator’s face during oral 

presentation of stimuli. Although some students used the visual support, other students 

chose not to. It is possible that the students who chose not to look may not have realized 

that visual cues would help or they may have been accustomed to doing ‘listening tests’ 

in which they were not permitted to use visual cues. Future studies could include 

consistent instructions for participants to use visual cues to ensure that all participants are 

offered the same opportunity to demonstrate underlying knowledge.  

 Regardless of the limited usefulness of the ASL-RST assessment in measuring 

ASL knowledge of the participants in this study, the ASL-RST remains the best option 

available for assessing if a child who is deaf/hoh has some ASL knowledge. According to 

the developers, the primary purpose of the vocabulary check is to verify which signs may 

be less familiar to the child in order to cross check incorrect responses in the assessment 
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to see if they may have been explained by lack of vocabulary knowledge instead of lack 

of grammatical knowledge. In the case of children who are deaf/hoh and have limited 

exposure to ASL, the vocabulary check could instead be a crucial component of the 

assessment to rule out ASL knowledge. This would allow parents, teachers and 

researchers to determine for certain whether or not a child has other language knowledge 

besides the spoken language. ASL assessment measures with evidence of validity and 

reliability are needed, especially for use with children who are deaf/hoh and with limited 

exposure to signed language. 

 Lastly, one goal of this study was to describe students who have moderate to 

profound hearing levels in the Maritimes and who do not have access to educational 

programming in special schools for students who are deaf/hoh. Since the children in this 

study, according to inclusion criteria, were not being exposed to any other language 

besides English or a signed language, and were clearly not fluent signers of a signed 

language, then by definition they should be native speakers of English. However, even 

given reasonable conditions to demonstrate their knowledge of the English language, 

several students achieved alarmingly low scores in the English comprehension measure 

and no students achieved above average scores. This means that there are students who 

are deaf/hoh being educated in inclusive settings without a good command of their only 

language, English. As English is the language of instruction for these students, their 

academic achievement likely suffers as a result. This should raise red flags for the need 

for intensive language intervention with such students. In an article entitled “Language 

acquisition for deaf children: Reducing the harms of zero tolerance to the use of 

alternative approaches” in the Harm Reduction Journal, Humphries and colleagues 
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(2012) express deep concern that there is resistance in the field of education with students 

who are deaf/hoh to entertain the idea of incorporating signed languages in addition to 

spoken language intervention rather than exclusively following an auditory-oral 

approach. One suggestion could be made that a fully accessible and complete visual 

language system, such as cued speech or a signed language, may be beneficial to these 

students in order to acquire a full language that can facilitate successful academic 

participation and achievement.  

 In conclusion, for this group of oral students who are deaf/hoh in Nova Scotia and 

New Brunswick, this study provided evidence that as a group English comprehension and 

reading abilities were below the expected levels for same-age hearing students. That 

being said, approximately half of the students tested scored within one standard deviation 

of the mean on either the language comprehension or reading fluency tests. The only 

factors that were identified that appeared to be positively related to their abilities in these 

areas included self-reported classroom participation scores for English comprehension 

and hearing age for English reading fluency. Children without any additional disabilities 

were also more likely to achieve better scores. These results were consistent with 

previous research. In contrast, group means for English comprehension and reading 

scores were lower than what has been reported in the literature but are understandable 

given the inclusion criteria of the group and the lack of alternative educational 

placements besides inclusive settings. Also unexpected were results that classroom 

participation scores were not predictive of reading fluency, which was possibly due to the 

highly specific reading measure chosen that targeted silent reading fluency and the lack 
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of a focus on written language communication in the classroom participation measure. 

All measures administered were determined to be useful and effective to assess the 

communicative abilities of this sample and are recommended as measures to be used both 

in educational and research settings with youth who are deaf/hoh. Despite the limitations 

of this study, it is recommended that health professionals, educators and parents of 

children who are deaf/hoh be willing to consider alternative methods of language 

intervention for students who are deaf/hoh as they may not be as successful as anticipated 

using auditory-oral communication alone. Further research is warranted that examines a 

more complete communication profile beyond speech and spoken language ability for 

students who are deaf/hoh in inclusive settings, with measures such as sign language 

ability, reading fluency and self-reported classroom participation, as were included in this 

study. 
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•

•

•

Understand English 1 2 3 4 5 6 7 
Speak English 1 2 3 4 5 6 7 
Read English 1 2 3 4 5 6 7 
Write English 1 2 3 4 5 6 7 

Understand Sign Language 1 2 3 4 5 6 7 
Use Sign Language 1 2 3 4 5 6 7 

Understand English 1 2 3 4 5 6 7 
Speak English 1 2 3 4 5 6 7 
Read English 1 2 3 4 5 6 7 
Write English 1 2 3 4 5 6 7 

Understand Sign Language 1 2 3 4 5 6 7 
Use Sign Language 1 2 3 4 5 6 7 
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Stinson, M., Long, G., Reed, S., Kreimeyer, K., Sabers, D. & Antia, S.D. (2006). 
 

1 

 
Classroom Participation Questionnaire-Revised 

Deaf/ Hard-of-Hearing Students 
 

Subject ID_________________________________________  Grade ________ 
 
Investigator ________________________________________ Date   _______________________ 
 
 
AT HOME 
1. How often does your family use sign language?    Never    Sometimes       Often All the time 
 
2. a. Are there any other family members who have a hearing loss?            No              Yes  

b. IF YES, circle who:    Father     Mother       Brother      Sister      Other_____________________ 

 
 
IN SCHOOL- Please circle one answer for each question.  If there are no other deaf/hard-of-hearing 
students in your class(es), ignore questions 7 and 8. 
        Interpreter     Sign     Speech     Speech      Writing 
            & Sign      Notes 
3.  How do you like best to communicate with  1 2 3 4 5 

hearing students? 
 
4. How do you like best for hearing students 1 2 3 4 5 

to communicate with you? 
 
5. How do you like best to communicate with 1 2 3 4 5 

teachers? 
 
6.  How do you like best for teachers to 1 2 3 4 5 
 communicate with you? 
 
7. How do you like best to communicate with  1 2 3 4 5 

other deaf/ hard-of-hearing students? 
 
8.  How do you like best for other deaf/ 1 2 3 4 5 
 hard-of-hearing students to communicate with you? 
 
9. Do you typically use an interpreter in class?   No  Yes 
  
10. How many other deaf/hard-of-hearing students  0         1-2          3-4           5 or more  
 are in your class(es)?    
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Stinson, M., Long, G., Reed, S., Kreimeyer, K., Sabers, D. & Antia, S.D. (2006). 
 

2 

 
Classroom Participation Questionnaire-Revised 

 
DIRECTIONS: 
• Read each sentence. 
• Decide how often it happens for you. 
• Circle the answer that is best for you. 
• Be sure to circle an answer for each sentence. 
• The word “understand” is used frequently in this questionnaire.  “Understand” is defined as 

knowing the meaning of what is said or asked.  
 
    HERE IS AN EXAMPLE: 
 
 How often do you make your bed? 
 
  
 
 
  1 2  3  4 
 
 Almost Never Seldom Often  Almost Always 
 
• Notice the circle pictures above each number.  They are to help you think about how OFTEN 

you do something. 
 
• Do you make your bed almost always?  If so, you should circle number 4. 

 
• If you almost never make your bed, you should circle number 1. 

 
• If you seldom  (not very often) make your bed, you should circle number 2. 

 
• If you often make your bed, circle number 3. 

 
 NOW SELECT THE RESPONSE THAT IS BEST FOR YOU. 
 
 IF YOU HAVE ANY QUESTIONS PLEASE ASK THE TEACHER NOW! 
 

If you use an interpreter, you understand what your teacher or classmates say through your 
interpreter.  They understand what you say by listening to the interpreter.   
 
If you do not use an interpreter, you understand what your teacher or classmates say by listening 
to them.  They understand what you say by listening to you.   
 
RESPOND TO EACH STATEMENT BASED ON THE WAY YOU USUALLY COMMUNICATE IN 
YOUR CLASS. 

 
 
 

. .  
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Stinson, M., Long, G., Reed, S., Kreimeyer, K., Sabers, D. & Antia, S.D. (2006). 
 

3 

This questionnaire is not part of your schoolwork.  It will not be graded.  If the questions upset you, 
you can stop answering them at any time.  We need your honest answers.  Please read each 
question carefully.  Thanks for your help. 
 

 
 
 
 

             1                2                 3          4 
         Almost Never           Seldom            Often Almost Always 

 
        

 
1.  I understand my teacher. 1 2 3 4 

 
 

2.  I understand the other   1 2 3 4 
   students in class.   
 
 

3.  I join in class discussions.  1 2 3 4 
 
 

4.  I feel good about how I  1 2 3 4 
   communicate in class. 
 
 

5.  I feel frustrated because it is   1  2  3  4 
   difficult for me to communicate  
   with other students. 
 
 

6.  I get upset because other students  1  2  3  4 
   cannot understand me.  
 
 

7.  I get upset because my teacher  1  2  3  4 
   cannot understand me.  
 
 

8.  I feel relaxed when I talk    1  2  3  4 
   to my teacher.  
 
 

9.  I understand my teacher when   1  2  3  4 
   she gives me homework assignments.  
 
  
 

. .  
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Stinson, M., Long, G., Reed, S., Kreimeyer, K., Sabers, D. & Antia, S.D. (2006). 
 

4 

 
 
 
 
 

             1                2                 3          4 
         Almost Never           Seldom            Often Almost Always 

 
 
 
 

10.  I understand my teacher when  1  2  3  4 
   she answers other students’ questions.  
 
 

11.  I understand my teacher when   1  2  3  4 
  she tells me what to study for a test.   
 

 
12.  I understand other students   1  2  3  4 

  during group discussions.   
 
 

13.  I understand other students   1  2  3  4 
  when they answer my 
  teacher’s questions.    
 
 

14.  I feel happy in group  1  2  3  4 
   discussions in class.  
 
 

15.  I feel good in group  1  2  3  4 
   discussions in class. 
 
 

16.  I feel unhappy in group  1  2  3  4 
   discussions in class.   
 
 
 

. .  
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Stinson, M., Long, G., Reed, S., Kreimeyer, K., Sabers, D. & Antia, S.D. (2006). 
 

5 

Classroom Participation Questionnaire-Revised 
Summary Sheet 

 
Student Name:    Date:               Grade:       
  

Questions Never Sometimes Often All the 
Time 

1 How often does your family use sign language?     
2 Are there any other family members who have a hearing loss? No      Yes List who: 
 
 

 Inter-
preter 

Sign Speech 
 

Speech 
& Sign 

Writing 
notes 

3 How do you like best to communicate with hearing students?      
4 How do you like best for hearing students to communicate 

with you? 
     

5 How do you like best to communicate with teachers?      
6 How do you like best for teachers to communicate with you?      
7 How do you like best to communicate with other  

deaf/hard-of-hearing students? 
     

8 How do you like best for other deaf/hard-of-hearing students 
to communicate with you? 

     

9 Do you typically use an interpreter in class? No Yes 

10 How many other deaf/hard of hearing students are in your 
class(es) 

0 1-2 3-4 5 or more 

 
Desirable ratings are in the 3-4 range. 

1 - Almost Never  2 - Seldom  3 – Often  4 - Almost Always 

    Subscale Question    Questions 
   Number  

Ratings 

1 2 3 4 
 

 
Understanding 

Teacher 
(4) 

1 I understand my teacher.     
9 I understand my teacher when she gives me homework assignments.     

10 I understand my teacher when she answers other students’ questions.     
11 I understand my teacher when she tells me what to study for a test.     

 
Mean of the Subtotal  

 
____ / 4 = ____ 

 
 
Understanding 

Student 
(4) 

2 I understand the other students in class.     
3 I join in class discussions.     

12 I understand other students during group discussions.     
13 I understand other students when they answer my teacher’s questions.     

  
Mean of the Subtotal 

 
____ / 4= ____ 

 
Positive  
Affect 

(4) 

4 I feel good about how I communicate in class.     
8 I feel relaxed when I talk to my teacher.     

14 I feel happy in group discussions in class.     
15 I feel good in group discussions in class.     

  
Mean of the Subtotal 

 
____ / 4 = ____ 

Desirable ratings are in the 1-2 range. 
 

 
Negative Affect 

(4) 

5 I feel frustrated because it is difficult for me to communicate with other 
students. 

    

6 I get upset because other students cannot understand me.     
7 I get upset because my teacher cannot understand me.     

16 I feel unhappy in group discussions in class.     
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Table 1 Individual and group (if applicable) mean (M), standard deviation (SD), 
minimum (min) and maximum (max) participant characteristics for sex, 
chronological age (years and months), grade, other disabilities, and 
history of family members who are deaf/hoh  

 
Subject  Sex Age 

(yr;mth) 
Grade Other Disabilities Family 

History of 
Deaf/HoH 

S01 F 11;5 5  no 
S02 M 11;11 6 ADHD, Tourette Syndrome yes 
S03 F 11;6 6 Learning difficulties yes 
S04 F 14;4 8 Craniosynostosis Oral Motor 

Disorder 
yes 

S05 F 11;6 5 Anxiety, Glaucoma, OCD, 
Sensory Processing Disorder 

no 

S06 F 13;2 8  yes 
S07 M 14;0 8  no 
S08 M 11;10 5  no 
S09 M 13;4 6  no 
S10  F 10;0 4  no 
S11 F 12;2 6 Leopard's Syndrome, 

Hypertrophic 
Cardiomyopathy 

no 

S12 M 14;2 8  yes 
S13 F 11;5 6  no 
S14 M 12;3 7  no 
S15 M 12;0 7  yes 

M  12;3 6.3    
SD  (1;3) (1.3)   

Min  10;0 4   
Max  14;4 8   

Notes: yr;mth = age in terms of number of years and months. M = Male. F = Female. 
ADHD = Attention Deficit and Hyperactivity Disorder. 
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Table 2  Individual and group (if applicable) mean (M), standard deviation (SD), 
minimum (min) and maximum (max) participant characteristics for 
chronological age (Age), age of hearing level diagnosis (Age Dx), age of 
hearing intervention as determined by first cochlear implant or, if no 
cochlear implant then first hearing aid (Age Tx), hearing age, unaided 
pure tone average for better ear (dB) for students with hearing aids, aided 
pure tone average for better ear for students with at least one cochlear 
implant, and hearing technology used 

 

Subj  Age 

(yr;mth) 

Age Dx 

(yr;mth) 

Age Tx  

(years) 

Hearing 
age  

(years) 

Unaided 
PTA for 
better ear 
using HA  

(dB) 

Aided 
PTA for 
better ear 
using CI  

(dB) 

Hearing 
technology 

used 

S01 11;5 1;3 2 9 - 25 1 CI, 1 HA 
S02 11;11 3;0 4 7 29 - 2 HA 
S03 11;6 0;0 1 10 - 12 2 CI 
S04 14;4 0;11 4 10 - 25 1 CI 
S05 11;6 0;0 <1 11 63 - 2 HA 
S06 13;2 0;6 <1 13 72 - 2 HA 
S07 14;0 3;6 3 11 65 - 2 HA 
S08 11;10 4;0 4 7 58 - 2 HA 
S09 13;4 5;0 5 8 53 - 2 HA 
S10 10;0 8;0 9 1 NA - 2 HA 
S11 12;2 0;0 5 7 - 27 1 CI, 1 HA 
S12 14;2 1;0 4 10 55 - 2 HA 
S13 11;5 2;6 2 9 83 - 2 HA 
S14 12;3 0;0 2 10 - 8 2 CI 
S15 12;0 4;0 4 8 NA - 2 HA 

M 12;3 2;3 3 9 59.8 19.3  
(SD) (1;3) (2;4) (2) (3) (15.9) (8.6)  

Min 10;0 0;0 <1 1 28.8 8  
Max 14;4 8;0 9 13 83.3 27  

Notes: Subj = Subject. yr;mth = age in terms of number of years and months. Dx = 
diagnosis. Tx = Intervention. Unaided PTA = pure tone average of decibel thresholds at 
500, 1000, and 2000 Hz when not wearing hearing aids. Age of intervention could only 
be calculated using the year in which the child received hearing technology as reported 
by the parent, which means that number of months could not be calculated. Hearing age = 
number of years since first hearing aid fitting or, if have received a cochlear implant, then 
activation of first cochlear implant. CI = cochlear implant. HA = hearing aid. NA = not 
available. 
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Table 3 Individual parent responses on the Parent Questionnaire to the question: 
“On a scale of 1 to 7 (with 1 meaning not at all and 7 meaning fluently), 
how well do you feel you can:”  

 

Subject Understand 
Sign Language 

Use Sign 
Language 

S01, S02, S05, 
S06, S07, S08, 
S09, S11, S12, 

S13, S15 

1 1 

S03 3 3 

S04 1 2 

S10 6 4 

S14 2 2 
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Table 4 Order of administration of counterbalanced measures using a 4x4 Latin 
Balanced Square 

            

 Subject First  Second  Third  Fourth   

S01  OWLS II TOSCRF CPQ  ASL-RST 

S02  TOSCRF ASL-RST OWLS II CPQ 

S03  ASL-RST CPQ  TOSCRF OWLS II  

S---  CPQ  OWLS II ASL-RST TOSCRF  

S04  OWLS II TOSCRF CPQ  ASL-RST 

S---  TOSCRF ASL-RST OWLS II CPQ 

S05  ASL-RST CPQ  TOSCRF OWLS II  

S06  CPQ  OWLS II ASL-RST TOSCRF  

S07  OWLS II TOSCRF CPQ  ASL-RST 

S08  TOSCRF ASL-RST OWLS II CPQ 

S09  ASL-RST CPQ  TOSCRF OWLS II  

S10  CPQ  OWLS II ASL-RST TOSCRF  

S11  OWLS II TOSCRF CPQ  ASL-RST 

S12  TOSCRF ASL-RST OWLS II CPQ 

S13  ASL-RST CPQ  TOSCRF OWLS II  

S14  CPQ  OWLS II ASL-RST TOSCRF  

S---  OWLS II TOSCRF CPQ  ASL-RST 

S15  TOSCRF ASL-RST OWLS II CPQ 

S---  ASL-RST CPQ  TOSCRF OWLS II  

S---  CPQ  OWLS II ASL-RST TOSCRF  

Notes: S--- = Subject position not used in study 
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Table 5 Individual scores and group mean (M), standard deviation (SD), minimum 
(min) and maximum (max) scores for OWLS II standard scores with oral 
only presentation of items, standard scores with oral plus text presentation 
of items, number responses changed after text presentation, and percent 
responses changed after text presentation and TOSCRF standard scores  

 

Subject OWLS II TOSCRF 

 SS 

Oral only 

SS 

Oral + text 

Number 
responses 
changed 

% responses 
changed  

 

SS 

S01 82 88 4 9.5 80 
S02 97 98 1 1.6 77 
S03 88 90 2 6.5 102 
S04 66 69 7 26.9 99 
S05 77 77 1 2.0 78 
S06 93 93 2 3.2 95 
S07 91 92 5 10.4 100 
S08 85 87 7 23.3 87 
S09 88 89 5 11.4 85 
S10 72 75 2 3.0 75 
S11 54 53 3 5.6 87 
S12 40 42 5 7.9 75 
S13 95 103 11 22.4 92 
S14 90 97 11 14.7 91 
S15 77 78 1 3.1 71 

M 79.7 82.1 4.5 10.1 86.3 
(SD) (16.1) (16.9) (3.3) (8.3) (10.0) 

Min 40 42 1 1.6 71 
Max 97 103 11 26.9 102 

Notes: OWLS II = Oral and Written Language Scales, Second Edition. TOSCRF = Test 
of Silent Contextual Reading Fluency. SS = standard scores 
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Table 6 Individual z-score scores for Oral and Written Language Scales, Second 
Edition (OWLS II)  subcategories: lexical (lex), syntactic (syn) and 
supralinguistic (supra) with group mean (M), standard deviation (SD), 
minimum (Min) and maximum (Max) scores accompanied by a visual 
representation of z-scores more than -1 SD (  ), within one SD (  ) and 
more than +1 SD (  ) from the group mean for each category 

 

Subject  Z-scores Standard Deviations 

Lex  Syn Supra Lex Syn Supra 

S01 .41 -.11 -.47    
S02 1.24 1.10 .36    
S03 .41 .29 -.19    
S04 -.69 -.38 .08    
S05 -1.51 .03 -.19    
S06 .69 .83 1.47    
S07 .69 1.24 .64    
S08 .14 .29 .08    
S09 .69 .43 .92    
S10 -1.24 -1.18 -1.03    
S11 -1.51 -1.72 -1.86    
S12 -1.51 -2.26 -1.86    
S13 .69 1.10 .92    
S14 1.51 .56 1.19    
S15 .14 -.24 -.19    

M 0.01 0.00 -0.01    
(SD) (1.03) (1.04) (1.01)    

Min -1.51 -2.26 -1.86    
Max 1.51 1.24 1.47    
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Table 7 Individual scores for American Sign Language - Receptive Skills Test 
(ASL-RST) number signs produced in vocabulary check, number signs 
produced or recognized in vocabulary check, number practice items 
correct in test and standard score with mean (M) and standard deviation 
(SD) for each set of data 

 

Subject  

Vocabulary Check 
out of 20 

ASL-RST 

Signs  
produced 

Signs 
recognized 

Total  
signs  

Practice 
items 

correct 
out of 3 

Raw  
Score 

out of 42 

Standard  
Score 

S01 1 4 5    
S02 8 2 10    
S03 2 9 11    
S04 3 16 19 1 26 89 
S05 0 8 8    
S06 0 9 9    
S07 0 4 4    
S08 2 8 10    
S09 0 6 6    
S10 0 5 5    
S11 5 6 11    
S12 6 5 11    
S13 0 NA NA    
S14 0 9 9    
S15 4 9 13    

M 2.1  9.4    
(SD) (2.6)  (3.9)    

Min 0 2 4    
Max 8 16 19    

Notes: NA = not administered 
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Table 8 Individual scores, group means (M), standard deviations (SD) and ranges 
for the Classroom Participation Questionnaire (CPQ) subscales 
Understanding Teacher (UT), Understanding Students (US), Positive 
Affect (PA) and Negative Affect (NA) and for the total CPQ score  

 

Subject 

Subscales CPQ Total 
Score* 

out of 12.00 
UT 

out of 4.00 

US 

out of 4.00 

PA 

out of 4.00 

NA 

out of 4.00 

S01 4.00 3.25 3.50 1.75 8.50 
S02 2.75 2.50 3.00 2.00 8.25 
S03 3.25 3.00 4.00 1.00 10.25 
S04 2.50 2.75 2.75 1.25 8.00 
S05 2.33 3.00 3.25 1.50 8.58 
S06 3.50 3.25 3.75 1.25 10.50 
S07 4.00 4.00 4.00 1.00 12.00 
S08 4.00 3.75 3.50 1.00 11.25 
S09 4.00 3.75 3.75 1.00 11.50 
S10 2.67 2.25 2.75 1.50 7.67 
S11 2.00 2.00 2.00 1.75 6.00 
S12 2.25 2.50 2.50 2.25 7.25 
S13 4.00 4.00 3.25 2.00 11.25 
S14 2.88 2.88 3.25 1.25 9.01 
S15 4.00 3.75 4.00 1.25 11.75 

M 3.21 3.11 3.28 1.45 9.45 
(SD) (0.76) (0.64) (0.60) (0.41) (1.88) 

Min 2.00 2.00 2.00 1.00 6.00 
Max 4.00 4.00 4.00 2.25 12.00 

Notes: *Total CPQ score was calculated by adding up the scores for the Understanding 
Teachers, Understanding Students, and Positive Affect subscales. Min = minimum. Max 
= maximum. 
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Table 9 Number of participants (N = 15) that chose each response option for 
selected background questions (numbers 1, 4, 6 and 10) from the 
Classroom Participation Questionnaire 

 

# Question Response Options N 

1 How often does your family 
use sign language? 

Never  
Sometimes 
Often  
Always  

12 
3 
0 
0 

4 How do you like best for 
hearing students to 
communicate with you? 

Speech 
Speech & Sign 
Writing Notes 
Writing Notes and Speech 

11 
1 
2  
1 

6 How do you like best for 
hearing teachers to 
communicate with you? 

Speech  
Speech & Sign  
Writing Notes and Speech 

12 
1 
2  

10 How many other deaf/hoh 
students are in your class? 

0 
1-2  
3-4 
5+ 

15 
0 
0 
0 
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Table 10 Pairwise comparisons based on estimated marginal means for CPQ 
subscales: Understanding Teacher (1), Understanding Students (2), 
Positive Affect (3) and Negative Affect* (4) 

 

(I) Measure (J) Measure Mean 
Difference 

Standard Error Significance 

(I - J) 

1 2 .100 .086 1.000 

 3 -.075 .116 1.000 

 4 -.341 .179 .467 

     

2 1 -.100 .086 1.000 

 3 -.175 .103 .678 

 4 -.441 .153 .071 

     

3 1 .075 .116 1.000 

 2 .175 .103 .678 

 4 -.267 .118 .243 

     

4 1 .341 .179 .467 

 2 .441 .153 .071 

 3 .267 .118 .243 

Notes: *The Negative Affect subscale provides scores that are the inverse of the Positive 
Affect subscale, that is, high scores on the former indicate high negative feelings whereas 
high scores on the latter indicate high positive feelings. Negative Affect raw score has 
been translated to its inverse score in order to allow comparison with the other subscales



 105 

 
Table 11 Independent samples t-test results as a function of sex, presence or 

absence of cochlear implant (CI), presence or absence of preferred 
communication modes other than speech (Comm Mode), and presence or 
absence of additional disabilities (Dis) for the following measures: OWLS 
II standard scores, TOSCRF standard scores, number of signs produced in 
the ASL-RST vocabulary check, and the CPQ total score 

 

Variable Subgroup 

Sex 

male = 7 
female = 8 

CI 

yes = 5 
no = 10 

Comm Mode 

speech only = 7 
speech plus = 8 

Dis 

yes = 5 
no = 10 

OWLS II t (13) = -.252 

p =.805 

SE = 9.075 

t (13) = .418 

p =.683  

SE = 9.564 

t (13) = .896 

p =.387 

SE = 8.829 

t (13) = .742 

p =.471 

SE = 9.430 

TOSCRF t (13) = .915 

p =.377 

SE = 5.230 

t (13) = -1.588 

p = .136 

SE = 5.226 

t (13) = 1.711 

p =.111  

SE = 4.875 

t (13) = .622 

p =.545 

SE = 5.627 

ASL 
signs  

t (13) = -1.109 

p =.288 

SE = 1.347 

t (13) = -.135 

p = .895 

SE = 1.479 

t (13) = -2.205 

p =.053 

SE = 1.150 

t (13) = -1.722 

p =.109 

SE = 1.336 

CPQ t (13) = 1.378 

p =.191 

SE = .944 

t (13) = 1.812 

p = .112 

SE = .966 

t (13) = 1.323 

p =.208 

SE = .948 

t (13) = 1.975 

p =.070 

SE = .938 

Notes: OWLS II = Oral and Written Language Scales, Second Edition. TOSCRF = Test 
of Silent Contextual Reading Fluency. ASL-RST = American Sign Language - Receptive 
Skills Test. CPQ = Classroom Participation Questionnaire. CI = cochlear implant 
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Table 12 Bivariate correlations for chronological age (CA), grade, age of diagnosis 
of hearing level (AgeDx), cochlear implantation (CI), hearing age (HAge), 
and classroom participation scores (CPQ) using Pearson product-moment 
correlation coefficient  

 

 CA Grade AgeDx CI HAge CPQ 

CA       

Grade r = .887** 

p = .000 

     

AgeDx r = -.318 

p = .248 

r = -.393 

p = .147 

    

CI r = .029 

p = .918 

r = .038 

p = .894 

r = -.567* 

p = .028 

   

HAge r = .568* 

p = .027 

r = .629* 

p = .012 

r = -.720** 

p = .002 

r = .091 

p = .748 

  

CPQ r = .053 

p = .852 

r = .157 

p = .576 

r = .293 

p = .290 

r = -.428 

p = .112 

r = .331 

p = .229 

 

* p < .05  
** p < .01  
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Table 13 Linear regression statistics (R2 values, ANOVA statistics and significance) 
for OWLS II raw scores with predictor variables hearing age (HAge), 
cochlear implantation (CI) and classroom participation (CP) 
accompanied by coefficients statistics, including B values, Standard Error 
of B value (SE-B), beta (ß), t values and significance (p), for each 
predictor variable 

 

 Regression Model Coefficients 

Dependent 
Variable 

    Predictor 
    Variables 

R2 F 
(df) 

p  
 

B 

 

 
 

SE-B 

 
 

ß 

 
 

t 

 
 

p 

OWLS II  
Enter 
Method  

    HAge  

    CI  

    CP 

.545 4.289 
(3,11) 

.029  
 
 

    

   .631 1.217 .116 .519 .614 

   5.317 7.019 .177 .758 .465 

   5.785 1.921 .743 3.011 .012 

OWLS II  
Stepwise 
Method  

    HAge  

    CI  

    CP 

.498 12.878 
(3,11) 

.003  
 
 

    

   .162   .767 .216 

   .210   .964 .268 

   5.494 1.531 .705 3.589 .003 
Notes: OWLS II = Oral and Written Language Scales, Second Edition 
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Table 14 Linear regression statistics (R2 values, ANOVA statistics and significance) 
for TOSCRF raw scores using enter and stepwise methods with predictor 
variables hearing age (HAge), cochlear implantation (CI) and classroom 
participation (CP) accompanied by coefficients statistics, including B 
values, Standard Error of B value (SE-B), beta (ß), t values and 
significance (p), for each predictor variable 

 

 Regression Model Coefficients 

Dependent 
Variable 

    Predictor 
    Variables 

R2 F 
(df) 

p  
 

B 

 

 
 

SE-B 

 
 

ß 

 
 

t 

 
 

p 

TOSCRF  
Enter 
Method  

    HAge  

    CI  

    CP 

.506 3.761 
(3,11) 

.044  
 
 

    

   5.034 2.610 .450 1.929 .080 

   27.142 15.051 .439 1.803 .099 

   5.072 4.120 .316 1.231 .244 

TOSCRF  
Stepwise 
Method  

    HAge  

    CI  

    CP 

.353 7.096 
(3,11) 

.019  
 
 

    

   6.649 2.496 .594 2.664 .019 

   .293   1.350 .202 

   .091   .371 .717 
Notes: TOSCRF = Test of Silent Contextual Reading Fluency 
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Figure 1. Histogram showing frequency of scores on the English comprehension measure 
(OWLS II) with bell curve line of sample 
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Figure 2. Histogram showing frequency of scores on the English literacy measure 
(TOSCRF) with bell curve line of sample 
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Figure 3. Histogram showing frequency of scores (max = 12) on the classroom 
participation measure (CPQ) with bell curve line of sample 
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Figure 4. Bar graph with error bars displaying the mean ASL expressive vocabulary 
scores for participants who indicated preference for communicating exclusively with 
speech (n = 7) compared to participants who indicated another preferred mode of 
communication as well as speech (n = 8) 
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Figure 5. Bar graph with error bars displaying the mean classroom participation scores 
out of 12 for participants with no additional disabilities (n = 10) compared to 
participants with additional disabilities (n = 5) 

  



 114 

Figure 6. Scatter plot of standard scores for English comprehension (OWLS II) by total 
raw score for classroom participation (CPQ) 
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