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ABSTRACT

Recognition, Use, and Comprehension of Vocabulary by Students who are Deaf/Hard of
Hearing: A Strategic Approach to Vocabulary Instruction

By
Lisa Marie Dimling

The necessity for intervention grounded in research becomes particularly
important when children with hearing losses are identified. Sensory losses have a major
impact on language skills and communication competence (Paul, 2001). Further, children
with pre-lingual hearing losses are often faced with an increased rate of language delay
because the hearing loss occurred before speech and language are acquired. Additionally,
deaf children who do not have access to communicative information tend to fall behind in
language and literacy skills (Nelson & Welsh, 1997). Intense, targeted interventions that
utilize evidence-based approaches are imperative for students with disabilities like
hearing loss to maximize language development and minimize the impact of hearing loss.

The purpose of this study was to identify an instructional strategy that addresses
the needs of deaf and hard of hearing students that is potentially effective. The
intervention focused on utilizing a conceptual focus for vocabulary instruction through
visual means and to determine if the intervention improved students’ vocabulary skills in
terms of word recognition, production, comprehension and spontaneous use.

A single-subject multiple baseline design was utilized to determine the effects of
the vocabulary intervention. Six students took part in a 30 minute conceptually based sign
language vocabulary intervention session. The vocabulary intervention sessions were
composed of three components: (1) word introduction; (2) word activity (semantic

mapping); and (3) practice. Four sessions were conducted per week, 2 devoted to learning



Dolch words and 2 devoted to learning Bridge phrases. During the vocabulary
intervention, students learned 3 Dolch words or 3 Bridge phrases per session, for a total
of 6 Dolch words and 6 Bridge phrases learned per week. Students were assessed two
times per week to determine mastery of vocabulary with results and findings based on
these assessment data. Results are presented by research question with overview
descriptions of findings and individual analysis and findings for each student. All data
was graphically displayed for each student and analyses were conducted visually and
statistically to determine the findings

Results indicated that the vocabulary intervention was successful in improving
their mastery of recognition, production, and comprehension of the vocabulary
words/phrases for all students. All students positively improved their vocabulary
knowledge in percent mastered and also demonstrated an emerging understanding of
vocabulary during the vocabulary intervention. Further, deaf students with an additional
disability mastered fewer vocabulary words/phrases when compared to typical deaf

students.
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CHAPTER

Introduction

Problem Statement:
“Learning to read is not always an easy task...it is not an ability that is naturally
acquired, like learning to speak or sign.”
(McCardle, Cooper, Houle, Karp, & Paul-Brown, 2001, p. 183)

In an era stressing results, high stakes testing, and accountability, in addition to
President Bush’s requirement in the No Child Left Behind Act of 2001, that all children
will be reading at grade level by the year 2014, the pressure to improve achievement of
all children, especially students with disabilities is increasing. The consequences for
students who have been experiencing continued difficulty and failure with reading may
continue to spiral downward and rapidly worsen (Kelly, 2003b), thus creating a child
who is unable to read and dependent on others. Literacy therefore may become a matter
of public health, rather than simply an educational issue, as Reid Lyon notes in
McCardle, et al., (2001).

The 2002 Presidential Commission report, A New Era: Revitalizing Special
Education for Children and Their Families, viewed the current system of special
education as an antiquated one, often failing children instead of providing them with
prevention and early intervention. Too often, the current special education model leaves
children with disabilities without strong interventions based on research and may result in

leaving children academically behind. The report goes on to state that 40% of children in

special education classes are receiving services because they have not learned to read.



Additionally, 4 New Era notes that students do not get the help they need early in their
schooling to prevent disabilities because of the lack of emphasis on intervention and
prevention derived from research based approaches.

The necessity for intervention grounded in research becomes particularly
important when children with hearing losses are identified. Sensory losses have a major
impact on language skills and communication competence (Paul, 2001). Further, children
with pre-lingual hearing losses are often faced with an increased rate of language delay
because the hearing loss occurred before speech and language are acquired. Additionally,
deaf children who do not have access to communicative information tend to fall behind in
language and literacy skills (Nelson & Welsh, 1997). Intense, targeted interventions that
utilize evidence-based approaches are imperative for students with disabilities like
hearing loss to maximize language development and minimize the impact of hearing loss.

In 1978, Quigley stated that the state of deaf education was discouraging. In more
than 180 years, of the education of deaf/hard of hearing (deaf/hh) students, and vast
amounts of resources expended on this topic, we still have not learned the most effective
way to teach deaf children to read English successfully. Quigley also suggests critically
looking at deaf education and asking ourselves if it really can be done, and if the answer
is yes, do the results justify our efforts. Given the current educational policies and the
need for students to be reading on grade level, it is unquestionably worth the effort trying
to figure out a solution to the problem.

Reading problems have been a continuous struggle for deaf/hh students for
decades. Researchers in the field of deaf education have been distressed by the fact that

the average reading level of deaf high school graduates remains at a third to fourth grade



level, despite deaf educators’ efforts (Kelly, 2003a & 2003b). Debates continue to wage
among colleagues regarding the best method to communicate with deaf/hh students (i.e.,
oral communication, total communication, simultaneous-communication, and bilingual-
bicultural methods) (e.g., Kuntze, 1998; Luetke-Stahlman, Griffiths, & Montgomery,
1998; Mayer & Akamatsu, 2000; Wilson & Hyde, 1997), however, the outcome remains
the same: reading levels have not increased. During the past forty years, traditional
approaches to teaching reading to deaf/hh student included the use of basal readers such
as The Reading Milestones series. While continuing to emphasize the decoding and
comprehension with a basal, a new approach (Schimmel, Edwards, & Prickett, 1999)
gives rise to conceptually based strategic instruction of words and phrases that have
multiple meanings through the use of American Sign Language (ASL). The approach is
beginning to gain interest among deaf education teachers and is being employed more
frequently across the United States (C. Schimmel, personal communication, August 25,
2006). However, little research has been conducted supporting the approach and
strategies utilized by the program. Previous research (Schimmel et al., 1999) with these
strategies used in the commercially produced Fairview Reading Program has shown
improvements in the reading and comprehension levels of students, as well as ASL
development. Therefore, this study explored factors impacting literacy development in

terms of strategic instructional programming and ASL development.



CHAPTER II
Review of the Literature

The review of the literature examines the primary concepts guiding this study.
First, the groundwork for this study is rooted in Sociocultural theory, suggesting that
learning takes place through joint endeavors with the assistance of knowledgeable others.
This interaction can provide support for language and literacy development for deaf/hh
children who are delayed in acquiring these skills. Second, a review of literacy theory is
presented to offer instructional philosophies that have added to the intervention used in
this study. Given that the development of literacy skills for deaf/hh students can be
affected by several factors (e.g., language development, instructional programming, and
ASL development) an overview of factors contributing to development is then discussed.
Next a review of how deaf/hh child develop literacy skills (vocabulary and sight word
reading) and the difficulties often faced when children have hearing loss is presented. To
meet the aforementioned needs of deaf/hh students, a discussion of various methods for
teaching literacy is offered. Finally, to provide support for the study’s design, the
research approach (i.e., single subject design) utilized frequently with students with
disabilities and for literacy instruction will be discussed.
Sociocultural Perspectives in Literacy

Several factors have been found to contribute to the success and achievement of
children. Some of these factors include involving students in social interaction with
knowledgeable others and providing students with support during learning to effectively

address their needs. For deaf/hh students, these needs are particularly important, given



that many students with hearing loss are delayed in language development, which can
lead to further complication in literacy achievement.

Vygotsky (1978) makes the argument that interaction with others is instrumental
to developing thinking abilities in children and that “all higher mental functions are
internalized by social relationships” (pp. 98). Lave and Wenger (1991) also suggest that
who a person becomes, in terms of skills, identity, and values, depends on the activities
they take part in, as well as the support and assistance they receive during community
participation. Further, Lave and Wenger also note that learning is not a solitary activity,
but one that takes place with others during “joint activity”. Knowledgeable others within
the community help support new learners in constructing meaning jointly until the new
learner can function independently (Lee & Smagorinsky, 2000). Known as the zone of
proximal development, behaviors and activities that would be out of the child’s ability
level are achieved with the support and assistance or scaffolding, from the teacher or
knowledgeable other (Wells, 2000).

Wells (2000) suggests that language plays an important role as a tool in
constructing meaning during activities or interaction with others and is essential to
learning new knowledge. Often facilitated by adults, this interaction provides the basis
for learning, and can be seen in the scaffolding that teachers utilize during instruction.
Scaffolding, one of the principles of Vygotsky’s work provides assistance to children
during learning to accomplish the tasks the student may be unable to do without help. The
teacher offers support or help for the child so he/she can make progress during the task
and then this support is reduced as the child is increasingly able to progress

independently. This idea becomes especially salient for children who are deaf/hh who



may experience little language interactions with others. Through consistent interaction
and scaffolding by the teacher, language learning for deaf children may eventually
become internalized by the child. Hart and Risley (1995) for example, have documented
a correlation between language interaction and cognitive development (in hearing
children), with high quality verbal interactions positively influencing cognitive
development. Snow (1991) also suggests reading and writing success depend largely on
the development of communication skills during the early years, as children with high
quality interactions were found to have more vocabulary. This interaction is essential for
children whose hearing loss may limit their verbal interactions, and continue to affect
their vocabulary development and reading and writing success. Through the use of
sociocultural practices and exposure to literacy instruction that is based on reading
theory, deaf/hh students’ literacy skills can be further developed and supported during
instruction.
Literacy: Reading Theories

Several reading theories exist that support the development of the reading process.
Among those theories, the following will be reviewed here: Bottom-up, Top-down,
Interactive, Whole Language, and finally Balanced literacy. Instructional decisions based
on theoretical knowledge can further assist deaf/hh students by providing them with
pedagogy that supports the needs of struggling readers.

Bottom-up theory.

Bottom-up theorists (Gough, 1972; LaBerg, & Samuels, 1974) suggest that
meaning is derived from the text and emphasizes letters, words, phrases, and sentences.

Often referred to as the “simple view” of reading, the reader decodes letters and words



and uses their listening skills to help them understand the meaning in the text (Gough,
1984). The “simple view” of reading as suggested by Gough and Tunmer (1986), Hoover
and Gough (1990) consist of decoding and linguistic comprehension. As readers become
fluent automatic decoders, their attention is then focused on comprehending instead of on
processing and decoding words.

This approach also supports the instruction of decoding and teaching
comprehension skills in a sequential order (King & Quigley, 1985). Pressley (2006)
defines bottom-up processing as “the processing of letters and words. Meaning making is
sounding out the words, which are listened to by the mind” (p. 59). Additionally, Samuels
(2004) proposes that obtaining meaning from printed words requires two things: the
reader must decode or translate the printed word into a spoken word and then
comprehend those decoded words. Samuels also notes that during reading for the
beginning reader, attention is being divided by the need to decode and comprehend at the
same time, thus putting strain on the comprehension process. However, when words are
read automatically there is much more attention to comprehension instead of decoding
the words.

Top-down theory.

Top-down theorists (Smith, 1988; Goodman, 1970) suggest that prior knowledge
interacts with the processing of text to create meaning. During reading, the reader
generates hypotheses about the text from his/her knowledge of the world and
experiences. These hypotheses assist the reader with understanding and comprehending
the text (Anderson & Pearson, 1984).

Interactive theory.



Interactive theory suggests that the reader actively processes information and
makes mindful attempts to create meaning from the text (Anderson, 1981). This theory
combines the bottom-up and top-down processing and suggests that the reader uses prior
knowledge, the written text, and uses strategies to construct meaning from the text, with
skilled readers being able to combine strategies (McAnally, Rose, & Quigley, 2004,
Stanovich, 1980).

Whole Language.

An emphasis on the natural development of literacy with immersion in authentic
literature and daily writing characterizes the whole language philosophy. This philosophy
of literacy education has been used in early elementary classrooms for more than twenty
years and was pioneered by several authors including Frank Smith, Kenneth S. Goodman,
Constance Weaver, and Regie Routman. Pressley (2006) suggests that strong advocates
for strict whole language teaching support “immersion in real literature and daily writing
and is favored over explicit teaching of basic reading skills. Skills instruction occurs in
wholly committed whole-language classrooms on an as-needed basis only, and then only
in the context of reading and writing rather than as a focal point of instruction” (p. 15).

Several of Routman’s (1991) tenets of whole language beliefs appear to be
consistent with what deaf/hh learners require, such as the need for many opportunities for
language, ongoing evaluation, demonstrations, and collaboration for social interaction. In
line with Routman’s recommendations, the Laurent Clerc National Deaf Education
Center (1998) recommends that deaf/hh students be educated within social, collaborative,
activities, with much discussion and interaction. In addition, there are also consistencies

with the whole language approach in both Pressley (2006) and Best Practices in Teaching



Reading (Gallaudet University, 1998) to deaf/hh students, both documents agree that
immersion in literature and writing, as well as consistent experiences with high quality
literature increases understanding and comprehension.

However, several researchers suggest (Adams, 1990; Rayner, Foorman, Perfetti,
Pesetsky, & Seindenberg, 2002; Stahl, 1992; Stahl & Miller, 1989) students experiencing
reading difficulties may be less likely to benefit from whole language instruction and
argue for more skills-based programs. In light of this finding, deaf/hh students who are
already lagging behind in language and literacy development may continue to lag or fall
even further behind if whole language methods are not supplemented. In addition, studies
by Jeynes and Little (2000) and Juel and Minden-Cupp (2000) demonstrate that whole
language effects appear to be in word recognition rather than comprehension. With
respect to deaf/hh students’ low reading ability and comprehension challenges, whole
language may present continued comprehension difficulties to deaf children who lack
effective communication skills for decoding and comprehension processes.

Balanced Literacy.

Advocates for balanced literacy instruction and the need for effective teaching are
currently supported by a number of studies conducted by Pressley and associates
(Pressley, et al., 2001; Pressley, et al., 1996; Wharton-McDonald, Pressley, & Hampston,
1998) and may provide deaf/hh students with the extra advantage they need to become
competent and effective readers and writers. For instance, Pressley and associates’
research of effective literacy instruction suggested that effective teachers present
instruction in a balanced manner, as well as utilizing whole language practices, such as

immersion in literature. Further, these teachers also explicitly taught students how to



decode. In addition, both Pressley (2005) and Ruddell (1997), suggest that an effective
literacy teacher utilizes a balanced approach to literacy which includes: (a) the
incorporation of whole language experiences (e.g., immersion in authentic literature and
writing experiences), (b) varying types of reading, (c) skills instruction in and out of
context, (d) numerous opportunities for writing, (¢) explicit instruction for weak readers,
(f) high motivation factors, and (g) extensive and ongoing assessment. Ruddell (1997)
also suggests further that effective teachers of literacy possess clear and articulated
instructional strategies, in-depth knowledge of the reading and writing processes, and a
strong ability to motivate. Exemplary teachers have also been found to provide intense
and frequent scaffolding for struggling students and the classroom as a whole to assist
students in learning.

Factors Influencing Literacy Development of Deaf/hh Students

Several factors have been found to influence the literacy development of deaf/hh
children (LaSasso, 1993; Paul, 1997, 2001; Marschark, 2002). Those factors include, but
are not limited to: language development, instructional programming, textual features
(e.g., English-based vs. ASL), linguistic developmental (ASL or English), and cognitive
considerations.

Language Development.

Several factors have been found to influence the language development of deaf/hh
children. Included in those factors are age of onset of hearing loss, age of identification,
linguistic input and environment, and parent-child interactions. Chomsky’s theory of
language development states that children possess an inherent capability to acquire

language (2005). Inherent cognitive structures exist in all children that allow for
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linguistic universals to be acquired naturally, regardless of the structure or form of the
linguistic input. All children posses this capability to learn language, however the input
provided must come from competent linguistic models (McAnally et al., 2004). For
children with normal hearing, this inherent capability permits them to acquire language
naturally from hearing the language of their parents. In this case, language learning is an
effortless process that is relatively free from difficulty.

Hearing loss has its greatest effect on the ability to communicate, often due to
inaccessibility of verbal language. Resulting from this loss, the linguistic model is
incomplete, and a normally spoken message may be distorted (McAnally et al., 2004;
Spencer, 1996). Consequently, the receptive acquisition of linguistic universals,
including phonology, semantics, and syntax may be delayed or absent (Paul & Quigley,
1994). Several aspects of communication may be affected, including the acquisition of
verbal language skills for children with hearing losses (Luetke-Stahlman & Luckner,
1991). In addition, the sensory loss may also affect a child’s ability to hear other’s
speech, his/her own speech, or monitor any expressive language. Consequently,
expressive speech and language development may become delayed because of
incomplete linguistic messages, the inability to hear oneself clearly, and difficulty
accessing auditory languages exchanges that occur around him/her (Berko-Gleason,
1993). The primary complication therefore becomes the inability to acquire the spoken
language completely (McAnally et al., 2004; Paul & Quigley, 1994). Consider the
difference between a hearing child who has auditory access to the English language
through daily conversations, television, incidental learning, and many more activities that

occur before formal instruction in reading and writing. When this hearing child begins
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learning to read and write, he/she has already acquired a generous amount of English
language experiences and skills and can use his/her receptive and expressive knowledge
and skills to help him/her learn to read. A deaf/hh child on the other hand, who may have
delayed expressive and receptive language, and may not have had access to language
learning through incidental learning, must continue to learn the English language (spoken
or signed). In some cases, a deaf/hh child may simultaneously be learning the English
language, while learning to read and write. As a result, the child may ultimately
experience increased language learning difficulties in the areas of vocabulary knowledge,
syntax, figurative language, and language processing (Paul, 2003). Consequently, a
deaf/hh child may arrive at school with delayed language and therefore is not able to
utilize a fully mastered language to help him learn to read or write.

The extent to which language acquisition occurs for deaf/hh children is often
dependent on several factors. McAnally et al., (2004) suggest that the type of hearing loss
(e.g., conductive, or sensorineural), degree of hearing loss (e.g., mild, moderate,
profound), age of onset, (e.g., prelingual or postlingual), age of amplification, early
intervention, and mode of communication used may effect how language develops in
deaf/hh children. In some instances, infants whose severe-profound hearing loss is
identified within the first months of life may expect to follow normal patterns of
development from nonverbal communication to spoken language (Plant & Spens, 1995).
For instance, postlingual losses (those hearing losses occurring after speech and language
acquisition) generally do not disrupt language development significantly. However, many
prelingual losses (those that have occurred before age two and before the development of

speech and language) have been found to compromise all aspects of knowledge and skill
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of language (Swisher, 1984; Cicchetti & Beeghly, 1987). Therefore a prelingual loss may
have a profound disruption of language development.

Other factors may also play a significant role in language development including
early detection of hearing loss, consistency of amplification use, and access to a symbolic
system of communication (Robinshaw & Evans, 1995). Further, it has been suggested
that parents play an integral role in their child’s language acquisition and development.
Given the fact that over ninety percent of deaf children are born into hearing families
(Leutke-Stahlman & Luckner, 1991; Moores, 2001), having a mutually intelligible
communication system between parent and child appears crucial to the development of
language. For language learning to properly develop, exposure to a competent and
complete linguistic model appears necessary for children to learn essential skills, such as
initiating and maintaining conversations, how to pose questions, intonation patterns,
pragmatics, and the rules of the English language (Berko-Gleason, 1993). Generally, this
occurs through parent-child interactions (McAnally et al., 2004).

Instructional Programming.

For children with hearing losses, the ability to communicate effectively is
considerably hindered by the lack of auditory input, consequently this may affect literacy
achievement. However, Greenberg, Ehri, and Perin (1997) suggest that deaf/hh learners
be engaged in specifically arranged instructional experiences to promote decoding,
comprehension, and overall literacy skills.

The deaf education literature offers strategies for teaching literacy. For example,
the Laurent Clerc National Deaf Education Center has produced several best practices for

teaching literacy (see Fernandes, 1999; Gallaudet University, 1998). The Pre-College
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National Mission Programs at Gallaudet University has also produced several
instructional programming suggestions for teaching literacy (French, 1999). Specific use
of literacy instructional strategies such as inferential reading strategies, guided reading,
and comprehension monitoring strategies have also been recommended and investigated
(e.g., Andrews & Mason, 1991; Kelly, 2003; Makil, 1996; Musselman, 2000; Walker,
Monro, & Rickards, 1998) (see Easterbrooks, 2005 for an in-depth review of the
literature). There have also been specific investigations exploring the use of instructional
programs by authors Schimmel and Edwards (1999) and most recently, Loeterman, Paul,
and Donahue (2002) who investigated the use of Cornerstones, a technology infused
approach to literacy instruction. While both instructional packages have noted
improvements in word knowledge (Loeterman et al., 2002; Schimmel et al., 1999), and
comprehension (Schimmel et al., 1999), results were limited.

The role that prior knowledge and experience plays in comprehension appears to
contribute largely to what children are able to bring to the table in order to fully
understand what they have read. Incidental learning also plays an important role in
developing word meaning and reading development. Deaf children frequently are unable
to take part in the benefits of incidental learning, due to their lack of auditory input. To
supplement for this lack of auditory input, Stewart and Clarke (2003) note that providing
deaf students with numerous experiences will provide the rich background that they need
in order to become good readers and relate to what the author is saying. Lack of
knowledge contributes greatly to difficulty in reading. Additionally, the problem remains
that deaf children often appear similar to children with lower socio-economic status as in

Hart and Risley’s (1995) study. These children lacked the quality and amount of
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information said to the child. The same is often very true for deaf children, who may lack
quality and quantity of information. However is this due to poor parenting skills, poor
teaching, or apprehension on the part of both teacher and parent? Either way, the deaf
child’s reading and writing skills suffer due to lack of prior knowledge and vocabulary
development (Paul, 2001). Unfortunately, the likelihood that children who are poor
readers will remain poor readers continues to be documented by the Matthew effect (Juel,
1988; Snowling, Goulandris, & Defty, 1996; Stanovich, 1986). This also may be true for
deaf/hh students who are often poor readers (Kelly, 2003a & 2003b; Paul, 2001; Quigley,
1978) and who often lack access to good language models, whether through sign
language or verbal language, providing the experience needed to develop vocabulary and
ultimately literacy skills.

ASL Development.

ASL is a visual spatial language that utilizes the hands, arms, body, and face
moving within space to indicate meaning. Research suggests that children who are
exposed to early and continual sign language (e.g., Brasel & Quigley, 1977; Padden &
Ramsey, 2000; Strong & Prinz, 2000) achieve higher literacy and academic achievement
when compared to children who were not. Yet, parents choosing to learn sign language
often discover difficulties learning an entire sign system while trying to keep up with
their child’s emerging communication development and symbolic needs (Robinshaw &
Evans, 1995). Many parents also feel a sense of frustration while learning a completely
new and foreign mode of communication. Additionally, sign language training for
parents is often inadequate and finding someone to practice with makes it difficult to

truly learn the language. Therefore, developing fluency may become challenging
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(Swisher, 1984), often causing infrequent interactions of deteriorating quality (McAnally
et al., 2004) which may be tied to the language development of their child.
Consequently, a parent’s deficits in sign language have a significant effect on how well
the child’s language develops (Marschark, 1997).

The development of ASL skills also has been noted as a factor that may influence
the literacy skills of deaf/hh students. However the findings and views are mixed. For
example, Padden and Ramsey (1998) suggest there is a link between early exposure to
sign language and normal development of language and cognitive skills. Moores and
Sweet (1990) have previously documented that deaf adolescents of deaf parents
performed better than students who utilized the Total Communication philosophy during
reading comprehension assessments. Further, Kuntze (1998) also suggests that early
exposure to ASL may offer children more in terms of language development. If a first
language is robustly developed, deaf children would be at an advantage both
linguistically and cognitively to learn English literacy. ASL may allow for a strong
natural language development, and deaf/hh children could benefit from having a strong
language basis to draw upon in order to learn English and learn to read. Advocates for
deaf/hh children, strongly encourage that the primary language of deaf children is ASL,
and that it should be used as the language of instruction, regardless of what is used at
home (e.g., manual English, Signing Exact English). Further, it has been suggested that
ASL is the language that is biologically matched to deaf children because it is a natural
language that has been used by generations of Deaf people. Further, ASL has been
recognized as a full-fledged language that meets linguistic requirements in a visual

modality (Kuntze, 1998).
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Similarly, bilingual education advocates such as Kuntze (1998), strive for
language minority children to be able to benefit from schooling and access curriculum.
This educational position strongly suggests that children should not be “held hostage” by
their limited language proficiency in order to fully participate in education. Therefore,
bilingual advocates support the use of the child’s first language as the language of
instruction, and English as the second language. Kuntze argues that manual English may
not be adequate for complex language communication, and without access to a complete
language like ASL, literacy skills of deaf children may not develop fully. However, he
does offer a suggestion that if parents decide on the use of Manual English as their
primary means of communication, that children are exposed to a literacy rich
environment early and consistently with the use of books, storytelling, and discourse.

ASL development has been found to follow the same developmental path as
spoken language (Newport & Meier, 1985; Schlesinger & Meadow, 1972). Only about 5-
10% of deaf children learn ASL as their first language from deaf parents (Schick, 2003;
Marschark, Lang, & Albertine, 2002). Deaf children exposed to ASL from their deaf
parents have been found to develop language that closely aligns with hearing children
(McAnally et al., 2004; Petitti & Marentette, 1991). In a study conducted by Petitti and
Marentette (1991) comparing deaf and hearing infants, both were found to initially follow
the same developmental patterns with respect to communication. However, as hearing
infants decreased their use of gestures in favor of vocal babbling, deaf infants increased
their use of gesture and manual babbling. Further, there also appears to be an advantage
for deaf children whose parents are deaf and use ASL. Anderson and Rielly (2002)

observed that deaf children’s first signs generally appear at about 8-10 months, compared
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to the emergence of spoken words for hearing children at about 12-13 months. Several
additional researchers (e.g., Bonvillian, Orlansky, & Novack, 1983; Folven, Bonvillian,
1991; Petitti, 1990) have also noted that signs occur before spoken words of hearing
children. Ultimately, the use of ASL as the primary language of deaf children may form
the basis for learning English as a second-language (Johnson, Liddell, & Erting, 1989),
since ASL provides deaf children a visual means for access language and literacy
opportunities.
Literacy Development of Deaf/hh Children

Frequently, a complication of delayed receptive and expressive language skills,
(e.g., spoken or signed) may result in difficulty acquiring literacy skills, in the areas of
word recognition, fluency, and comprehension. This may be especially true for deaf/hh
students who lack effective communication skills, decoding, and comprehension
processes. Low reading ability and comprehension may present challenges to
comprehension in the content areas, thus limiting access to the general education
curriculum. Many parents, service providers, and policymakers have suggested that
access to the general education curriculum is important to improving the lives of children
with disabilities (Baker, Gersten, & Scanlon, 2002). Unfortunately, the likelihood that
children who are poor readers will remain poor readers, as the premise of the Matthew
effect suggests, continues to be documented (Juel, 1988; Snowling, Goulandris, & Defty,
1996; Stanovich, 1986). This may be especially true for deaf students who lack effective
communication skills as well as the decoding and comprehension processes.

According to Perfetti (1985, 1992) efficient word identification and decoding

skills serve as foundational support for comprehension. When word identification skills
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are fluent, working memory is therefore freed-up for comprehension tasks. Basic
linguistic skills (Kelly, 2003a) such as retrieving word meanings, chunking words into
meaningful units, as well as other higher order reading processes are typically performed
automatically by skilled readers. Readers with low automaticity have significant
difficulty performing these tasks, thus negatively affecting their comprehension and use
of resources, recall, and appropriate use of reading strategies (Linderholm & van den
Broek, 2002). Garrison, Long, and Dowaliby (1997) have suggested a direct relationship
exists between being a good or poor reader and working memory capacity. Further,
LaBerge and Samuels (1974) have also suggested that when word reading or decoding is
automatic, there is less of a demand on processing. In other words, students struggling
with automaticity of word identification will be taxing their working memory capacity,
thus causing difficulties with reading and comprehension.

Deaf/hh readers often fall into the category of low automaticity due to limited
vocabulary knowledge and word identification. Several studies by Kelley (1993, 1995,
2003a, & 2003b) suggest the effect of low automaticity in word recognition and
recognition of sentence patterns greatly affects the cognitive demands of the reader.
Deaf/hh readers may therefore spend an extraordinary amount of time processing
unknown or unfamiliar words and phrases, ultimately reducing their capacity for
comprehension, often due to the difficulty learning English (Kelly, 2003a). In addition,
deaf/hh readers may be attending so intently on basic decoding and reading operations
that information recently processed may not be attended to sufficiently. Furthermore,
Kelly (2003b) notes that deaf/hh readers spend considerably more of their mental

capacity on decoding which often result in comprehension breakdowns. Oakhill and Cain
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(2000) also suggest that poor deaf/hh readers may be constrained by comprehension at
the word and sentence level, thus restricting the development of overall comprehension.

The achievement of proficiency in English literacy, whether reading or writing is
a challenging and complicated process. Reading and writing problems have remained a
problematic area for deaf/hh students for decades. Researchers in the field of deaf
education have struggled with the fact that the average literacy level of deaf/hh high
school graduates remains at a third to fourth grade level, despite deaf educators’ efforts
(Paul & Quigley, 1990). As a result, debates continue to wage among deaf educators
regarding the best method to communicate with deaf students (i.e., oral communication,
total communication, simultaneous-communication, and bilingual-bicultural methods).
For example, Luetke-Stahlman et al., (2003) studied the reading ability, phonological
awareness, receptive, and expressive English of children who were taught utilizing
Signing Exact English (SEE), for a variable number of years as a communication method.
Results indicated that the children who had received the longest exposure to SEE (5
years) scored higher than those children who were only exposed to two years of SEE.
However, Leutke-Stahlman did not document whether these scores were commensurate
with hearing peers. Miller (1995) investigated the effect of communication mode on the
development of phonemic awareness. The three groups of children were exposed to either
an oral approach (speech, speech reading, and residual hearing) signing language
approach, or were hearing. Miller found no significant difference in phonemic awareness
for communication mode. There has also been some support for the use of bilingual-

bicultural approaches, which emphasizes ASL as the first language of deaf children
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(Evans, 2004; Strong & Prinz, 1997; Wilbur, 2000), though the results of this approach
are mixed.

Vocabulary development.

Several factors have been linked to vocabulary development of deaf/hh children,
including the environment in which children learn language. Lederberg (2003) suggests
three factors that influence vocabulary development: frequency of word use by parents,
visual accessibility (signs, facial cues, or lips for speech reading need to be seen in order
to be learned), and contingency (contingent naming or labeling objects when the child is
attending to them). An additional factor affecting size of a child’s lexicon includes the
age at which hearing loss in identified. For instance, children who are identified before
six months had larger lexicons compared to children identified later. During the early
stages of language development, signs appear to be acquired at a faster rate than spoken
words, as children’s motor skills are easier to produce on the hands, rather than with their
mouths, as deaf children of deaf parents appear to have a larger lexicon between 12-17
months when compared to hearing peers (Anderson & Reilly, 2002; Meier & Newport,
1990). Unfortunately, the advantage for sign language development for these children
appears to diminish between 18-23 months (Anderson, et al., 2002). This may occur
because vocabulary begins to become delayed, and more variable when compared to
hearing children or deaf children of deaf parents (Lederberg & Spencer, 2001; Mayne,
Yoshinaga-Itano, Sedey, & Carey, 2000; Moeller, 2000)

Word learning can occur in several manners. One such manner includes the
process of fast mapping, in which children store the phonological forms of word

meanings after a few exposures of a new word, or by learning word meanings based on
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adult’s social and pragmatic cues (Lederberg, 2003). An additional way children learn
vocabulary involves the novel mapping strategy which allows children to learn a new
word by inferring its meaning based on the presence of familiar words. That is, when
presented with objects and their known words and an unknown word, the child will infer
that the new word refers to the unknown object (Mervis & Bertrand, 1994). Deaf
children have been found not to acquire novel word mapping until after five years old
(Lederberg et al., 2000a &200b; Lederberg & Spencer, 2001). Word learning has also
been observed to be related to the size of the child’s lexicon. For example, Lederberg and
colleagues (2000a; 2000b; 2001) noted that children with smaller lexicons had difficulty
learning new words when they were taught explicitly, children with moderate lexicon
size learned new words only when taught explicitly, and children with larger lexicons
learned new words either by inferring the meaning or by being explicitly taught.

Rate of vocabulary growth appears to vary among children. For instance, some
children with hearing parents exposed to SimCom may acquire vocabulary at the same
rate as hearing children (Gardner & Zorfass, 1983; Notoya, Suzuki, & Furkawa, 1994).
However several authors have observed continued slow rates of vocabulary development
(Ertmer & Mellon, 2001; Gregory & Mogford, 1981; Ouellet, Le Normand, & Cohen,
2001). Yet, still others contend that modality does not affect the rate of vocabulary
growth (Mayne & Yoshinaga-Itano, Sedey, & Carey, 2000; Moeller, 2000). Findings
among modality affecting vocabulary growth vary.

The types of early words deaf children learn are similar to hearing children. For
example, both hearing and deaf children learn names of people (mommy), animals (dog),

objects (truck), food (cookie), and social personal words (bye-bye, no) (Anderson &
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Reilly, 2002; Gregory & Mogford, 1981; Griswold & Commings, 1974). However, the
content of the deaf child’s lexicon is inherently different. Deaf children learning ASL
have been found to acquire more words that are action, descriptive, and personal-social in
nature, and fewer naming words (Anderson & Reilly, 2002; Gregory & Mogford, 1981;
Mohay, 1994, Shafer & Lynch, 1981).

Sight Word Reading.

Ehri (1991) defines four ways to read words (a) decoding, (b) analogizing, (c)
prediction, and (d) memory or sight. During decoding, words are “sounded out” by
phoneme or into larger syllable units and blended until the word is recognized.
Analogizing consists of making connections between a known word and an unknown
word, such as using the word “bring” to identify “thing.” Prediction involves the use of
“context or letter clues to guess unfamiliar words” (Ehri, 2005, p. 168). Finally, a child
can also read words based on their memory or sight. There are four phases to sight word
learning, according to Ehri (2005), all of which are based on alphabetic knowledge that a
child possesses. The four phases include: pre-alphabetic, partial alphabetic, full-
alphabetic, and consolidated alphabetic. Children in the pre-alphabetic phase have little
knowledge of the alphabetic system or the letter sound relationship and therefore tend to
learn to read words based on visual characteristics. The partial alphabetic phase is
characterized by a limited knowledge of alphabetics and an incomplete understanding of
the letter-sound relationship. For instance, children may only associate between the only
the first or last letter in a word. This incomplete knowledge causes children to have

difficulty reading words that are unfamiliar to them.
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Previous research conducted by Ehri and Saltmarsh (1995) suggest sight word
reading is problematic for poor readers. Words that are read frequently are likely to
become sight words, and are read as whole units, rather than individual sounds or letters.
Ehri (2005) stresses the importance of learning to read sight words. “Being able to read
words automatically from memory is the most efficient, unobtrusive way to read words in
text. Hence, building a sight vocabulary is essential for achieving text-reading skill”
(Ehri, 2005, p. 170). When readers can recognize words automatically, word reading can
operate unconsciously.

Many educators are familiar with the Dolch Sight word lists, a list of more than
300 words that were identified by Edward W. Dolch ( 1939; 1941, 1945; 1951; 1960).
Dolch believed that children should be taught to recognize words automatically that are
found in 50-75% typical texts children read. The Dolch list consists of function words
(e.g., at, the), conjunctions, pronouns, prepositions, common verbs and nouns. He also
believed that children should be explicitly taught these words in order to gain meaning
from the text they read and use their prior knowledge in interpreting their meanings.
Further, Dolch suggested that teaching of sight words should be taught frequently and
children involved in reading stories that contain in the sight words (Pressley & Fingerett,
2006). This approach to teaching sight words is part of a balanced instructional program
that is suggested by Dolch (Pressley, 2006). Previous research indicates a strong positive
relationship between in-depth knowledge of words and comprehension (Barlow, Fulton,
& Peploe, 1971; LaSasso & Davey, 1987; Paul & Gustafson, 1991). In-depth word
knowledge plays an integral role in comprehension of texts and can be viewed as word

meanings, concepts, nuances, examples, uses, associations, and figurative use (Loterman,
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Paul, & Donahue, 2002), which deaf/hh students often have difficulty with. Instruction in
word knowledge may provide deaf/hh students with greater understanding and thus
increase literacy achievement.

In summary, the language complications often experienced by deaf/hh students
presents a challenge in terms of literacy achievement and instruction. It appears that
difficulties are frequently experienced with word recognition, fluency, and
comprehension. Further, the debates continue within the field regarding the most
effective mode of communication to impact literacy achievement. However, it appears
that instruction in in-depth word knowledge may have a positive impact in terms of
comprehension and overall literacy achievement. In addition, reading curriculum
specifically designed for deaf/hh students may also provide an avenue for achievement.
Reading curriculum for deaf/hh students

Considering the difficulties deaf/hh children experience with reading, few literacy
materials address their language, structure, and visual modality needs. For more than
thirty years, the most frequently used approach to teaching reading to deaf/hh students
included the Reading Milestones basal series, a traditional approach that emphasizes a
controlled structured approach to vocabulary and syntax. More recently, the Fairview
Reading Program (1998) was introduced with an instructional approach that emphasizes
vocabulary instruction through sign language and an understanding of the multiple
meanings of words and phrases. Unfortunately, minimal research has been conducted
utilizing either of the reading programs.

Reading Milestones.
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The Reading Milestones series was developed by Quigley, McAnally, King, Rose,
and Paul (1981) to specifically address the needs of deaf/hh students at the beginning
stages of reading development. King and Quigley (1985) state that their curriculum
contains several features that stress pre-reading and the development of real-world
knowledge, techniques that are consistent with the visual communication mode of deaf
children, and reading materials that address the linguistic and knowledge of deaf/hh
students, when compared to typical reading materials for hearing children. The series
contains a set of readers with controlled syntax and vocabulary which are introduced at a
controlled pace to ensure that the vocabulary words are understood by deaf students
(Rose, et al., 2004). An additional component recently added to the series is the Reading
Bridge (Quigley, McAnally, Rose, & Payne, 2003) which emphasizes higher level
comprehension skills. According to the authors, this additional material was designed to
bridge the gap between beginning reading (k-5) and higher level reading. A survey of 478
instructional programs for deaf/hh children conducted by LaSasso in 1987 indicated that
the series was the most used basal series for deaf/hh children in the United States. An
update of the survey conducted by LaSasso and Mobley in 1997 continued to show that
Reading Milestones was the most used series for deaf/hh students, but also indicated that
the percentage of programs using this series has declined by 9% over the ten year period.
The findings also indicated that although the series remains a curriculum material used by
many deaf education programs, respondents of the survey indicated some weakness
associated with the series. Unfortunately, LaSasso and Mobley did not state what the
specific weaknesses were. Further, there as been no published research demonstrating the

efficacy of the Reading Milestones series with deaf/hh students.
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Fairview Reading Program.

Most recently, a program designed specifically for deaf/hh students was
introduced to improve reading skills with specific strategies, materials, and assessments.
Schimmel et al., (1999), the authors of the program included five components that are
essential for reading development: (a) phonemic awareness, (b) adapted Dolch words and
word lists, (c) bridge lists and bridging, (d) reading comprehension instruction, and (e)
ASL development/language experience instruction. The program is designed to be used
as a supplement with a traditional basal reading series. The premise of the reading
program is to provide students with literacy instruction that emphasizes the “true meaning
being communicated” (1998, p. 2), not just the word for word sign. This instructional
approach is conveyed through vocabulary instruction designed to teach students the
concepts of English words or phrases and their multiple meanings or signs associated
with them. For example, the word “can” has several meanings: (a) “can” the verb, (b)
“can” of soda, (c) garbage “can”, each of which is signed differently and convey different
meanings. The English phrase “down the street” can also have different meanings
depending on the context. This phrase is signed conceptually depending on the context:
“A ball was hit down the street” and “A man walked down the street” are signed
conceptually different. These concepts are presented to students in a variety of ways and
include videos with each sign and its meanings demonstrated, and worksheets for
students to practice their newly learned vocabulary.

One study has investigated the efficacy of the Fairview Reading Program, which
was conducted by the authors Schimmel et al., (1999). The study took place at a

residential school for the deaf during the duration of one school year. Forty-eight
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students, ranging in age from 7-12 years old participated in the study. Each component
was taught twice a week to students and occurred for the duration of the school year.
Results indicated that most students made gains in phonemic awareness, improved their
word identification (including words with multiple meanings), and improved their
reading comprehension and communication skills. In addition, 18 students improved their
reading achievement by two or more grade levels. Unfortunately, it was difficult to
discern the experimental design, methods for data collection, or data analysis from the
study. Therefore, it appears that a further investigation into the effectiveness of the
conceptual basis underlying curriculum is warranted.
Single-subject experimental designs for literacy

Historically, the use of single-subject experimental designs has been used within
the experimental psychology and clinical research fields. For instance, Wundt, Pavlov,
and Thorndike were well known for conducting studies with one or a few participants and
close attention to the independent variables effect on dependent variables (Kazdin, 1982).
Within the field of clinical research, Freud’s work with psychotherapy patients also
assisted in popularizing single-subject designs. This approach to research was further
developed by B.F. Skinner who helped form the understanding of behavioral
relationships. Studying these relationships allowed investigators to determine if a
manipulation or treatment of a behavior influenced an individual’s performance (Kazdin,
1982). During the1960’s Baer, Wolf, and Risley (1968) further developed the science to
become known as Applied Behavior Analysis, which “focused on socially and clinical
importance of behaviors” (Kazdin, p. 12) while “rigorously evaluating the effects of

intervention with the individual case” (p. 3).
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Further, this type of design has previously been used in the examination of
literacy interventions for students with and without disabilities. For example, Bierschenk
and Bierschenk (2003) utilized the single-subject method to investigate a model of
instruction for written composition used with high school students. The intervention
focused on instruction to increase complex text structure. Results indicated an
overwhelming increase in the use of complex text structures by all of the 30 students. An
ABAB reversal design was used by Lee and Von Colln (2003) to examine an intervention
utilizing a multi-step cognitive strategy (Paraphrasing Strategy) developed by
Schumaker, Denton, and Deshler (1984) on the fluency and comprehension of a middle
school student with reading difficulties in comprehension. Results indicated a positive
effect for the student’s paraphrasing, reading comprehension, and overall reading rate.

The use of story-mapping with six students with learning disabilities in the third
and fourth grade was investigated by Boulineau, Fore, Hagan-Burke, and Burke (2004)
who employed an ABC design. During intervention, Boulineau et al., (2004) examined
the effects of instruction in story-grammar on comprehension with explicit instruction on
story-grammar elements by the teacher. In addition, the teacher also modeled the use of a
story-grammar map. During Phase C or Maintenance, the teacher discontinued any story
grammar instruction once the students had reached the criterion. A positive effect on
performance was found for story grammar and comprehension levels of the students.
Further, gains were maintained after the intervention was discontinued. Belfiore,
Grskovic, Murphy, and Zentall (1996) used an alternating treatments design to examine
the effects of color coded (black letters vs. colored letters) sight words on frequency of

sight words learned with three students who were learning disabled and were diagnosed
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with attention-deficit/hyperactivity disorder. Results indicated that all student learned
sights word equally well with either color. However, comprehension of the words
increased more when the color condition was used.

Although not widely used in deaf education, the single-subject experimental
design has the potential to assist investigators with assessing the intervention effects for
deaf/hh students. For example, Luetke-Stahlman, Griffiths, and Montgomery (1999)
studied the language acquisition of a deaf second grader through mediated retellings with
a graphic organizer and discussion with an adult. The authors utilized a single-subject
design (ABAB) to determine the effects of the intervention on the student’s language
acquisition, vocabulary development, and comprehension. Retellings were analyzed for
syntactic (e.g., pronouns, conjunctions, correct use of past tense) and semantic (e.g.,
novel words vs. multiple meanings) features. Results indicated there was not a significant
difference in the student’s ability to define words, use more or different conjunctions, use
pronouns, use forms of the verbs to do and to be, use modals, and use these/those.
However, the student did improve in the number of different pronouns during mediated
retellings. In addition, the student also improved by more than one grade level over a 12-
month period as a result of the intervention.

Von Tetzchner, Rogne and Lilleeng (1997) also utilized the single-subject design
during their examination of a literacy intervention with a fourth grade Norwegian deaf
child who had a severe reading disability. The intervention involved a combination of
literacy practices through the use of Norwegian sign language and included process
writing, drawings, and word processing augmented with a word prediction system called

Predictive Adaptive Lexicon (PAL). Phases of the intervention included Pre-PAL, PAL,
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and Post-PAL. The PAL program is a word prediction program developed to be used
with standard word processors, such as WordPerfect. When the student begins to type a
letter, a window appears on the screen that contains five words starting with the typed
letter. For example, if the student were to type the letter “c”, the five words that might
appear are: can, catch, cookie, cook, and car. The student then chooses one of the words
or types another letter, where five new words would begin with the two typed letters
would appear (e.g., “ca”...cake, calm, candle, carry, car). Results of the PAL intervention
indicated an increase in number of different word forms used in written compositions.
The student developed an awareness of orthographic structure, functional writing
strategies, and a written vocabulary on which to base future development.

Finally, Schirmer and Ingram (2003) also utilized the single-subject (AB) design
to study three deaf students (i.e., 1 high school student and 2 middle school students) and
their hearing peers to determine the effectiveness of an instructional strategy for teaching
writing to deaf students. The intervention involved the investigators recasting the deaf
student’s written language during the on-line chat of an academic topic (i.e., astronomy).
Schirmer and Ingram recasted the student’s written response with language structures that
were not typically seen in their spontaneous writing, by adding a descriptor or
conjunction to the writing. In addition, Schirmer and Ingram also framed their responses
to be well-formed syntactically, close in time to the student’s comments, and related to
the student’s comments. Results indicated that the strategy was effective in promoting
significant increases in the use descriptors and conjunctions for the high school student,

but not for the middle school students.
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In summary, single-subject design allows the researcher to investigate the
relationship between an intervention and a target behavior. In this case, the researcher can
determine if the intervention influences an individual’s performance. Previous research in
the fields of literacy and deafness indicate that the approach to research has been an
effective method for studying intervention effects.

The following study is designed to determine if an intervention utilizing
instructional strategies with a conceptual focus on vocabulary words, can improve the
literacy skills (e.g., word recognition, production and comprehension) of deaf/hh readers
who communicate through sign language and are experiencing low achievement in
literacy. Presently, only one research study has been conducted utilizing this approach
through conceptual focus, with the use of a commercially made intervention program
(Schimmel et al., 1999). Results indicated that most students achieved increased in
comprehension levels, however the method, data collection and analysis are not clear in
the research. Therefore, the proposed study will utilize a single-subject multiple baseline
across subjects design to determine the effectiveness of a conceptually based vocabulary
intervention, to determine if there is a functional relationship between the intervention
and the target literacy behaviors (Tawney & Gast, 1984). The following research
questions will address these issues:

Research Questions:

1. To what extent does the vocabulary intervention effect the recognition of

single or multiple meaning words, and phrases?

2. To what extent does vocabulary intervention effect the production/use of

single or multiple meaning words, and phrases?
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To what extent does the vocabulary intervention effect spontaneous use during
class time of single or multiple meaning words, and phrases?
. To what extent does the vocabulary intervention effect the comprehension of

single or multiple meaning words, and phrases?
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CHAPTER III
Method
Participants

Student Participants.

Six students (see Participant Table 1 and Figures 1 and 2) from an urban district
in a Midwestern state took part in this study. All participants were deaf or hard of hearing
and were in the second grade and had a mean age of 7.95 years. Hearing losses ranged
from moderate to profound sensorineural bilaterally. Amplification used included
cochlear implants for two students and hearing aids with FM systems for the remaining
four students. Communication mode used at school and home was reported by the
classroom teacher for five of the six students to be Pidgin sign language (ASL signs in
English word order) (Schirmer, 2000). However, the classroom teacher noted that the
students’ signs are closer to English on the continuum, rather than ASL (Bormnstein,
1990). The sixth student was reported to Pidgin sign language at school and both Pidgin
sign and ASL at home with her parents, because her mother used Signed English and
father used ASL. At the onset of the intervention commencement, only one student had
an additional documented disability (Landau Kleffner’s Syndrome). However, two weeks
after the onset of the intervention, two participants were identified with autism, in
addition to being deaf.

All six students were served by the Hearing Handicapped Intervention Specialist
for Language Arts and Reading classes. Participants were chosen at this age range
particularly because of the need for intervention services and the students’ current

reading levels were below average (i.e., more than one year below grade level). In
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addition, all students included in the study also experienced difficulty with decoding and
comprehension. With intervention, it was the proposed that the participants would
increase their word knowledge (decoding skill) in American Sign Language or voice and

therefore increase reading comprehension levels.

35



‘awy ay} jo Ayofew

ay) abenbBuej ubis uiBpi4 s1 jooyds je asn abenbue| ubig 1Sy sesn Jayie; pue ysiibug paubis sasn seyjow s, jjift 1eyy pauodel Jayoes | :8)0N.

- (panodal |BJnaulosuas
Jayoes) |esayeq
abenbue) se ‘pjw) yeidwi punojoid
ubis uibply Buuesy wsiny Jood Jes|ys0) plo sJeak ¢ yuIg jesoleng 01’8 alieyd
ewWolIpuAg |eJnaulosuas
abenbue| S JouUy9H waysAs N4 ajesapow
ubis uibpld BunesH nepueq pooo /spie BulesH plo sieslk g yuig eioleng 96 aneq
[BIN3ULIOSUdS
abenbue) juedwi punojosd
ubis uibpld  Bunesy wsnny Jood lea|yoo) plosieakz; | uuig eseeng L. qog
seljljiqesig |euonippy Yim sjuspnis jeaq
[BJN8ULIOSUSS
jeJajellq
eBenbue| wo)sAs W4 punojoud
uBis-uibpld BuuesH SUON pooo /spie Buueed plosieshz; | yuIg jesoleng L2 aor
L(looyos pue
awoy yjoq) |eJneuiosuas
eBenbue| ubis waysAs N4 punojoud
uBpid pue 1Sy jesQ 8UON pooo /spie BuneeH plo siesk ¢ yuig jeseielg 92 ne
[BJnaulIOSUasS
abenbue) wa)sAs W4 CIEVET
ubis uiBpid BuneaH BUON poos /spie BunesH plo siesk g yuig eiolelg §'2 HNY
. sjuepnig jee(q (eaidA L
uojjeayiidwe
jooyos pue sjualed Jo
ewoy je epow Buuesy Aynqesip 1ysueq uoneoyidwy  uopesyiuep)
uoledIuNWWo? /yeaq Yo paAl@dled  uonedyldury Jo aby joeby sso|Buues eby jueddiued
soiydesBoweq juediojed

| 8jqel

36



Figure 1

Participant Demographics:
Typical Deaf Students

Profound
Hearing Parents ~Sensorineural
Loss
Severe
Deaf Parents -Sensorineural
Loss
Hearing Aids/FM ~Identified at Birth
System
Age of
Age of - Amplification 1-2
Amplification 3 years old
years or older
Figure 2

Participant Demographics:
Deaf Students with an Additional Disability

Landau Kleffner's
Syndrome o Profound
Sensorineural Loss

Moderate
Sensorineural Loss

Hearing Parents - Identified at Birth

Age of
- Amplification 1-2
years old

Cochlear Implant

. . Age of
Hearing Aids/FM Amplification 3

System years or older
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Teacher Participant.

One teacher took part in this study. The classroom teacher was previously
identified as being an exceptional teacher of the deaf (Dimling, 2006) and was
recommended by four professionals (i.e., intern field instructors and university teacher
preparation director) in the field of deaf education invited to recommend a teacher based
on the following descriptors: (a) certified teacher of the deaf, (b) taught deaf/hh children
in grades 1-2 for a minimum of 3 years, (c) taught children in grades 2-3 in a center-
based deaf education program for the deaf/hh or school for the deaf, and (d) utilized the
total communication philosophy, which emphasizes the use of amplification, sign
language, speech and speech reading, as the primary mode of communication (Moores,
2000). The teacher participant was then chosen from a pool of recommended teachers
who participated in the previous study.

In addition, the teacher participant was chosen because of her knowledge of best
practices, high ratings for effective teaching practices (Roehrig, Dolezal, Mohan,
Pressley, & Bohn, 2004), current literacy knowledge and interest in improving her
students’ vocabulary and literacy skills. Based on previous observations, the classroom
teacher currently used best practices as defined by Fernandes (1999) and The Laurent
Clerc National Deaf Education Center (Gallaudet University, 1998), which is affiliated
with Gallaudet University. Further, the Classroom AIMS Instrument of Effective Teacher
Practices (Roehrig, Dolezal, Mohan, Pressley, Bohn, in press) was also completed to
determine that effective classroom practices were being utilized. The classroom teacher
was rated as being highly effective based on this measure. In addition, the classroom

teacher’s credentials included a bachelor’s degree in deaf studies and a master’s degree in
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deaf education. Her teacher training was completed in a Midwestern university which
emphasizes the total communication philosophy.
Materials

Adapted Dolch Words and Bridge Phrases.

Adapted Dolch words and Bridge phrases were developed by The Fairview
Reading Learning Company (Schimmel et al., 1999) as part of a commercially produced
instructional program designed to provide deaf/hh students with the linguistic tools for
learning to read and write, through direct access to American Sign Language and English.
The most unique component of this curriculum, which emphasized teaching students the
conceptual understanding of vocabulary through Adapted Dolch words and Bridge
Phrases, was designed by Schimmel et al., (1999) provided the basis for instruction
during the intervention. This component was created specific to deaf learners, and
stressed the importance of vocabulary instruction conceptually based in ASL.

Adapted Dolch words were a list of words commonly found in the majority of
basal readers. The list contained 435 signs divided by grade level from pre-primer
through third grade. In addition, the Adapted Dolch list contained a variety of words that
have either single meanings, such as “me” or “blue” and words that may have multiple
meanings. These multiple meaning words required ASL translation for the meaning to be
fully understood. For instance, the word “little” had several meanings and depended on
the situation, (a) little thing, (b) little person, and (c) little vertically. Through learning the
many meanings of a word, it was more likely that the child will be able to understand the
word’s true meaning in each context (Schimmel et al., 1999). For the purpose of this

study, only the content words were utilized for vocabulary instruction because they
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supply meaning and information about a topic. Content words, consist of nouns, action
verbs, adjectives, and adverbs. For example, in the sentence, “The boy looked under the
table,” content words would include the words: boy, look, under, and table .In the
sentence, “My dog ran away once,” content words would be: once, dog, ran, away. These
words tell the reader information about the sentence such as what happened, when,
where, who, and why of a sentence. Function words consist of articles, pronouns, verbs
of being, and prepositions (e.g., a, and, for) and have little meaning when isolated from a
sentence (Vacca et al., 20005), and therefore were not used during the study as
vocabulary words.

Bridge Phrases were English phrases that required translation in ASL. The Bridge
Phrase list contained 423 signed phrases across grades pre-primer through third grade.
For example, the phrase “fell down”, may have several different meanings depending on
the contexts: “I fell down on the street.” or “The tree fell down.” or “The house collapsed
(fell down).” Both adapted Dolch words and bridge lists were presented in video format
in American Sign Language (ASL) in both isolation and in the context of a sentence to
allow for visual translation.
Dependent Variables and Data Collection

The development of literacy skills is paramount to deaf/hh students, as noted by
several authors (e.g., Easterbrooks, 2005; Kelly, 2003; Luckner, Sebald, Cooney, Young,
& Goodwin, 2005). To assist with determining the effects of the intervention, an aspect
of the Fairview Reading Program, the Vocabulary Component and several dependent
variables were chosen and include: (1) recognition, (2) production, (3) comprehension,

and (4) spontaneous and appropriate use (See Table 2 for Dependent Variable and
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Method Chart). These dependent variables were assessed during pre-test, baseline and
intervention in the same manner to determine each student’s response prior to and during
the intervention. This assisted with determining the effectiveness of the intervention and
the student’s response to the intervention. Data collected for assessments was collected
two times a week by the classroom teacher. In addition, the classroom teacher collected
all worksheets and semantic mapping sheets completed by the students during the
intervention. Semantic mapping sheets were not analyzed for data, but were utilized as
visual products of the students’ generated semantic mapping. In addition, these sheets
also provided evidence of completion of this intervention component. Student
assessments were conducted each Wednesday and Friday for the Dolch words and Bridge
phrases learned during intervention sessions. For example, Dolch words and Bridge
phrases learned on Monday and Tuesday were assessed on Wednesdays. Dolch words
and Bridge phrases that were learned on Wednesdays and Thursdays were assessed on
Fridays. Students were assessed individually beginning with one student randomly
chosen to begin the assessment. Procedures for choosing students randomly included the
following: all students’ names were written on Popsicle sticks and placed in a jar. The
teacher picked one stick out of the jar and called the first student’s name. This student
was first to be assessed. The teacher continued this procedure until all students had been
assessed.

During the assessment sessions, the classroom teacher completed a data collection
sheet for each student (See Appendix A for Data Collection Sheets). To ensure the
accuracy of the student’s signs and/or voiced responses and to assist with inter-rater

agreement, all assessments were videotaped bi-weekly on Wednesdays and Fridays. Each
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variable was rated on a scale of: mastered, emerging, or incorrect (see description below

for each variable). Dependent variables were therefore assessed in the following manner:

1. Recognition- does the student recognize the word associated with the sign by

labeling it by fingerspelling, voicing, or pointing to the word?

Evaluated through the use of a weekly sign recognition test. During these
assessments, the classroom teacher randomly chose a student using the
procedure described above, to begin the assessment. The teacher signed each
word or phrase to the student and asked him/her to label the word or phrase
by: fingerspelling the word, voicing the word, or pointing to the word that
corresponds to the sign produced by the researcher. The teacher then
competed the assessment form (see Appendix A) to indicate if the student’s
response was mastered, incorrect, or emerging. All students were asked to
spell each word or phrase first. If the student was unable to spell the word or
phrase correctly, he/she was then shown all three words or phrases in written
form and asked point to the word that corresponded to the sign produced by
the teacher. No reinforcement was given to the student to indicate whether
their response was accurate or incorrect. Responses considered mastered were
either spelled correctly or pointed to the correct word. Incorrect responses
were spelled wrong and/or pointed to the wrong word. Attempts to spell a
word with a minor error (1-2 letters incorrect) were considered emerging. For
example, if a student spelled “will” for the word “well,” the response was
considered emerging. However if the student spelled “wase” for the word

“well,” the response was considered incorrect. In cases where the student was
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able to point to the words or phrases correctly rather than spelling correctly,

he/she was given credit for mastering the words or phrases.

2. Use/production- does the student accurately produce the sign or say the word

when prompted by a word card representing the word?

Evaluated by the classroom teacher, through the use of 3x5 cards with each
word/phrase printed on individual cards. During these assessment sessions,
the classroom teacher randomly chose a student using the aforementioned
procedure and presented a card with each word or phrase on it. The teacher
asked the student, based on their preferred mode of communication, to “show
me the sign” or “say the word” for each card. Based on the student’s
response, the teacher then completed the assessment form (see Appendix A)
and indicated if the student’s response was mastered, incorrect, or emerging.
Correct responses were those that were signed correctly, which included
incorporating: (1) the five features of a sign (see below), as referenced by the
American Sign Language Dictionary (Sternberg, 1998) or the ASL Browser
(Michigan State University, 2000) (see below), and (2) were understood by a
second observer. Responses given by students in voice were counted as
accurate if the voicing could be easily understood by the researcher and a
second observer who was unfamiliar with the student. Incorrect responses
were signed wrong (three or more features of the sign were incorrect), and/or
not understood by a second observer. Emerging responses were

approximations of the sign, with 1 or 2 sign features of the sign not accurate.
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The American Sign Language Dictionary (Sternberg, 1998) and The ASL
Browser provided reference for correct signs to assess the student’s
production and comprehension mastery. The ASL Browser was developed by
Drs. David Stewart and Patrick Dickson at Michigan State University (2000)
and is available at the following website:

http://commtechlab.msu.edu/sites/aslweb/browser.htm. The ASL browser was

an online tool that provided recorded signs and explanations regarding how
the signs are formed by Dr. Stewart, who was a Deaf adult, fluent ASL signer,
and professor of deaf education. Both references were chosen because they
provide standard signs typically used by the Deaf community. The ASL
dictionary was currently being used by the classroom teacher participating in
the study, which provided a reference of signs that were used by the students.
To account for local and/or dialectal signs, the ASL browser was chosen
because it included both standard signs and some local/dialectal signs used by
the local Deaf community, of which the developer was a member and the
students participating in the study were familiar with given their geographical
location.

In addition, the ASL dictionary and ASL Browser assisted with providing
reference for the five features of a sign as created by Stokoe (1960) and
Wilbur (1979). The five features involved in the formation of a sign included:
hand-shape, location, motion, manner, and orientation. Hand-shape consisted
of how the hand was formed. For example, a sign can change meaning

depending on how the hand was shaped (i.e., the difference between using the



“A” handshape with the thumb pointing out, and the thumb pointing in).
Location referred to signs made on the body or in a neutral space. This space
must be made within the signing space, which was from the top of the head to
just below the waist and in front of the signer to his/her extreme left and
extreme right. The use of space varies per individual and may be larger for
“loud” reasons or audiences, or smaller for “quiet” reasons, or smaller
audiences (Wilbur, 1979). Manner of formation, or the basic direction of the
sign movement was described as being unidirectional or bidirectional. A
unidirectional manner could be continuous, holding, or restrained movement.
A bidirectional manner could be either continuous or restrained. For the sign
pairs “fly” and “airplane”, the manner of these signs is different. For instance,
when signing “fly”” the manner of the sign is one continuous movement (i.e.,
unidirectional continuous). “Airplane” when signed is one continuous
movement, yet the manner is held back from action (i.e., unidirectional
restrained). Motion described the direction the sign moves in and included
vertical (e.g., upward, downward), sideways (e.g., right, left, side-to-side),
horizontal (e.g., toward signer, away from signer, supinating) rotary (e.g.,
twisting, nodding, opening action), and interaction (e.g., linking action,
crossing action, interchanging action). Orientation of the sign referred to the
direction of the palm during signing which could change the meaning of the
sign. For example, the signs for “thing” and “child” use the same type of

hand-shape, but the direction of the palm was different with “thing” being

45



signed with the palm up and “child” signed with the palm down (Wilbur,

1979).

3. Comprehension- does the student understand the newly learned signs or words?

Evaluated through a semantic mapping activity. During this evaluation, each
word or phrase was signed and voiced by the teacher, and the 3x5 card
containing the written word or phrase was shown to the student. The student
was asked to provide an example, create a sentence containing the word or
phrase, or point to things in the classroom that represented the word or phrase.
This was used to determine the students’ understanding of each Dolch word or
Bridge phrase. Responses were provided verbally or in sign and were scribed
by the classroom teacher. Correct responses included an example, a sentence,
or pointing to an object that represented the vocabulary word/phrase correctly.
Incorrect responses included using the word/phrase wrong in a sentence, gave
a wrong example, or pointed to the wrong object that did not represent the
vocabulary word/phrase correctly. Emerging responses were those that were
prompted by the teacher or signed a sentence that implied the meaning of the
sign. For example, during one assessment session, Charlie’s phrase was “next
week.” He signed “Ms. E not here Monday.” The teacher informed the
researcher that she was not going to be here next week Monday. Therefore,
Charlie’s sentence implied that he was talking about “next week.” Another
emerging sentence example included, “walking then I jumped in,” for the
phrase “jumped in.” In this case, the sentence was not complete, and the

meaning had to be inferred.

46



4. Spontaneous and appropriate use- does the student use the newly learned signs or

words during expressive communication?

¢ Evaluated by the classroom teacher. Classroom teacher recorded the number

of words used by each student using a tally sheet. Each student’s weekly

Dolch words and Bridge phrases were listed on a weekly tally sheet (See

Appendix A for example of tally sheet). Each time the teacher saw or heard

the student produce the word or phrase outside of the intervention time, she

recorded the expression in the column and notated if it was used accurately,

emerging, or incorrectly. To be counted as accurate, the student used the sign,

word, or phrase in the appropriate manner. For example, if the student signed

the word “fly” in the sentence “There is a bird flying outside,” the student has

used the word accurately in the sentence. However, if the student were to sign

the word “fly” in the sentence “Fly your hand to me,” the student used the

word incorrectly.

Table 2
Dependent variables and method chart

Research question Dependent variable

Method of measurement

1 Recognition

2 Production

3 Comprehension

4 Spontaneous and
appropriate use

Recognition test -number
of words phrases
recognized accurately
Word/Phase cards —
number of words or
phrases produced
accurately

Semantic mapping activity
for each word or phrase-
number of words or
phrases comprehended
accurately

Number of times word or
phrase is used
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appropriately

Pretest assessment

Prior to baseline setting, all participants’ current knowledge of Adapted Dolch
words and Bridge phrases was assessed during a pretest assessment by the researcher.
Only content words from the Dolch word and Bridge Phrase lists were chosen to be
assessed words, given that content words such as nouns, action verbs, adjectives, and
adverbs supply the meaning and information of a topic. Comparatively, function words
which are articles, conjunctions, pronouns, verbs of being, and prepositions, (e.g., a, and,
for, at, he) have very little meaning when they are isolated from the flow of language
(Vacca et al., 2005). For example, in the sentence, “Yesterday, I saw a tree fall down,”
the content words would include: yesterday, I, saw, tree, fall down. Function words
would include the letter a. In this example, the content words tell the reader information
about the topic, such as when something happened (yesterday), who it happened to (I),
and what happened (tree fall down). The function word (a) when isolated, gives no
meaning or information to the reader.

Students were tested individually to determine knowledge of recognition,
production, and comprehension of both Adapted Dolch words and Bridge Phrases. This
pretest was conducted in the same manner during baseline and intervention phrases (see
Dependent Measures for description of assessment) and was scored on a scale of: (a)
mastered, the student correctly identified or produced the word or phrase accurately (b)
emerging, the student identified the word or phrase with approximation, or (c)
incorrect/not mastered, the student did not identify or produce the word or phrase

accurately.
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Intervention procedures

During the first baseline setting, all students were taught using the curriculum
currently used by the classroom teacher. The classroom teacher continued with her
current literacy program, which included the school district’s recommended materials for
reading and writing curriculum. Vocabulary instruction included the use of spelling
practice, flashcards, worksheets, and writing in various tactile forms such as in rice or
sand with words chosen from the student’s story books.

After the baseline setting, the intervention condition began and the classroom
teacher added a 30 minute session per day to her current program. Students were grouped
into three small groups of two students each. Students were randomly chosen for each
group, using the procedure previously mentioned (i.e., Popsicle sticks) to control for
developmental differences (see Table 3 for intervention schedule). The first two
randomly chosen students, Bob and Charlie were chosen for group 1 and began the
intervention once a stable baseline was established and were taught Dolch words on
Mondays and Wednesdays. Bridge phrases were taught to Group 1 on Tuesdays and
Thursdays. The second two randomly chosen students, Kurt and Joe were chosen for
Group 2, began the intervention after Group 1, once their baselines were stabilized.
Group 2 had a different schedule, being taught Dolch words on Tuesdays and Thursdays,
and Bridge phrases on Mondays and Wednesdays. Finally, Group 3 consisted of the
remaining two students, Dave and Jill and began the intervention after Group 2, once
their baselines were stabilized. The intervention schedule for Group 3 was randomly

chosen using Popsicle sticks labeled with the days of the week on them. The sticks were
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placed in a jar and were picked each week by the classroom teacher to determine which
days Dolch word or Bridge phrase interventions would occur on.

As previously noted, each group of students began the vocabulary intervention at
different points in time, based on the multiple baseline research design (Kazdin, 1982).
Therefore, each group was involved in the intervention for different lengths of time.
Group 1 began the intervention once both students’ baselines stabilized and were then
involved in intervention sessions for a total of eight weeks. After baselines stabilized for
Group 2, these students began the intervention one week later, and were then involved in
intervention session for a total of seven weeks. Finally, Group 3 began one week later
and were involved in the intervention sessions for a total of six weeks. Each vocabulary
intervention session took place four times a week for 30 minutes per session, with two
sessions devoted to Dolch words and two sessions devoted to Bridge phrases, as
suggested by the Fairview Reading Program manual. Based on pretest results, Dolch
words and Phrases that were identified as not-present (i.e., incorrect) in the student’s
current knowledge base or emerging, were chosen as target words and taught during the
intervention phase. These words were verified by the classroom teacher, based on her
knowledge that the chosen words were not taught or were not currently in the student’s
present knowledge base. Therefore, each student had Dolch words and phrases that were
selected specifically for them and based on their current knowledge.

During the intervention condition, each participant learned and practiced three
Adapted Dolch vocabulary words and three Bridge phrases per session, for a total of six
words and six phrases each week individually selected for each student (See Table 3 for

schedule). Total number of vocabulary words taught varied per student, given the
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multiple-baseline design and student absences. For instance, Bob was taught 39
words/phrases, 42 words/phrases for Charlie, 21words/phrases for Joe, 39 words/phrases
for Kurt, 33 words/phrases for Dave, and 33 words/phrases for Jill. Chosen words and
phrases consisted only of content words (i.e., nouns, verbs, adjectives, and adverbs) and
not function words (articles, conjunctions, pronouns, verbs of being, and prepositions),
given that function words had very little meaning when they were isolated from the flow
of language. Comparatively, content words supply the information of the topic (Vacca et
al., 2005). Examples of content words chosen for the study include: once, fall down,
good, running, said, new, two, etc.

There were no specific directions for teachers in the Fairview Reading Program
manual for implementation or how to teach the vocabulary. Therefore, instructional
strategies were developed by the researcher which was informed by vocabulary
instruction principles suggested by Vacca et al., (2005). For example, Vacca et al., (2005)
suggests that vocabulary instruction should include words that children encountered
frequently during reading, taught in relation to other words, and taught in-depth with
discussion. These principles, along with the instruction of vocabulary in a conceptual
manner and practice with the words/phrase, guided the development of three components
that made up the intervention. For instance, words and phrases that students would
encounter on a frequent basis (Dolch words and Bridge Phrases) were chosen for each
student based on their current vocabulary repertoire. To support vocabulary and concept
development, students completed a semantic map with the classroom teacher that
explored the nature of each vocabulary word or phrase with examples or possible

multiple meanings. The use of semantic mapping allowed for a visual display of how

51



words relate to other words, distinguish relationships, deepen vocabulary meaning, and

explored the multiple meanings that were associated with a word (Vacca et al., 2005).

Next, students practiced the newly learned words or phrases by creating a sentence that

incorporated their individual words or phrases and shared them with their classmate.

Each intervention session therefore consisted of three components to be completed in

sequential order:

1. Word introduction: teacher introduced words or phrases, demonstrated

the sign for each and students repeated

2. Word activity: semantic mapping with classroom teacher and students

3. Practice and sharing: Students wrote a sentence(s) for each word or

phrase and shared with classmates.

Table 3
Intervention Session Schedule Group 1:
Monday Tuesday Wednesday Thursday Friday
e Dolchword e Bridge e Assessment Bridge e Assessment
intervention phrase of Monday phrase of
intervention and intervention Wednesday
Tuesday’s and
intervention Thursday’s
words and intervention
phrases words and
e Dolch word phrases
intervention
Intervention Session Schedule Group 2:
Monday Tuesday Wednesday Thursday Friday
e Bridge e Dolchword e Assessment Dolchword e Assessment
phrase intervention of Monday intervention of
intervention and Wednesday
Tuesday’s and
intervention Thursday’s
words and intervention
phrases words and
e Bridge phrases
phrase
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intervention

Intervention Session Schedule Group 3:
Dolch word and Bridge Phrase interventions occurred randomly Monday through
Thursday using procedures previously discussed.

Monday Tuesday Wednesday Thursday Friday
e Dolchword e Dolchword e Assessment e Dolchword e Assessment
or Bridge or Bridge of Monday or Bridge of
phrase Phrase and Phrase Wednesday
intervention intervention Tuesday’s intervention and
randomly randomly intervention e Randomly Thursday’s
chosen by chosen by words and chosen by intervention
teacher teacher phrases teacher words and
e Dolch word phrases
or Bridge
phrase
intervention
randomly
chosen by
teacher
Procedural Integrity

Procedural integrity was assessed through several methods to determine if all
three intervention components (i.e., word introduction, word activities, and practice) were
incorporated by the classroom teacher. First, the researcher called periodically to touch
base with the teacher and verified the activities and procedures for each lesson and also
answered any questions the teacher had. Second, the teacher completed a likert scale (See
Appendix B) daily to determine each student’s participation in the activities (active vs.
passive participation). Third, the classroom teacher was asked to complete a checklist
(See Appendix B) at the end of each session that addressed the three components of each
session) and number of minutes per session. Checklists were reviewed each Friday by the
researcher to assess whether each component was completed. Finally, the researcher

made bi-weekly observations (i.e., six lessons) and videotaped an intervention session to
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verify that the teacher completed the three components of the lesson by completing the
same checklist as the teacher. Procedural integrity was then determined by comparing the
checklists completed by the teacher and those completed by the researcher. The following
formula was utilized to calculate procedural integrity: dividing the number of correct and
incorrect lesson components and multiplying this value by 100. The mean procedural
integrity score for 6 sessions was 100%, with the classroom teacher consistently
completing all three lesson components during each session observed.
Experimental Design

A single-subject multiple baseline across subjects was utilized for this study
(Kazdin, 1982). The purpose of utilizing this design was to allow each student to act as
his/her own control with the measurement of baseline and intervention and reduce threats
to internal validity (inter-observer agreement also assisted with internal validity). In
addition, baseline measurement offered students several opportunities to demonstrate
current and stability of achievement, individual measurement of skills, rather than group
averages, and repeated and frequent measurement of skills overtime during intervention
to control for human variability and demonstrate a pattern of behavior (Kazdin, 1982).
The multiple-baseline across subjects design was chosen because skills were taught that
were not reversible, due to the nature of the intervention, as students made progress in
target behaviors and withdrawing the intervention when progress was being made would
have been detrimental to subject and unethical (Kazdin, 1982; Neuman & McCormick,
1995).

As previously noted, the dependent variables were: recognition, production,

comprehension, and spontaneous/appropriate use. With the use of the multiple-baseline
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across subjects design, these dependent variables were measured in baseline together
until stable baselines were observed. Students were placed in three small groups which
were randomly chosen; with Group One beginning the intervention first, while the
remaining two groups continued in the baseline condition. It was expected that the
behaviors for students in group one would change and the behaviors for the remaining
two groups would remain the same. Once baselines stabilized for the remaining two
groups, Group Two began the intervention, and finally Group Three. Positive effects of
the intervention were indicated when performance improved after baseline when the
intervention was applied and not before (Kazdin, 1982; Tawney & Gast, 1984).
Inter-rater Agreement

To ensure that student assessment was accurate, to minimize bias, and verify the
target behaviors were accurately defined, inter-rater agreement was conducted in the
following manner for each phase of the study: pretest, baseline, and intervention phases.
The classroom teacher conducted inter-rater agreement for the pretest assessment, since
the researcher completed the pretest assessments. To obtain inter-rater agreement, the
classroom teacher was trained to identify the difference between student responses that
were mastered, emerging, or incorrect. Using videotaped assessment sessions from each
student, the classroom teacher was trained until agreement reached at least 80%. Once
training was complete, the classroom teacher observed 40% of the student’s pretest
sessions and completed independent assessment sheets. The mean agreement score was
then calculated using the following formula for exact agreement versus disagreements:
A/A + D x 100 (Kazdin, 1982; Tawney & Gast, 1984). Mean score for pretest was then

calculated for a score of 96.1% (range, 92.9% to 99.3%).
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During baseline and intervention assessment sessions, the researcher conducted
the inter-rater agreement while the teacher completed the weekly assessments. The
researcher, a certified deaf education teacher, was trained using videotaped student
assessments from the pre-test, until the she reached at least 80% agreement with the
scored pre-tests. To obtain inter-rater agreement, 40% of the overall assessment sessions
(i.e., 8 assessment sessions) during both baseline and intervention were viewed and
independently rated by the second observer. The researcher personally observed six live
assessment sessions and two sessions were observed through videotape. The observed
videotaped sessions were randomly chosen by numbering Popsicle sticks with the session
numbers and placing them in a jar. One stick was picked and that session was observed
by the second observer. Independent assessment forms were completed by the second
observer for recognition, production, and comprehension. Observations were compared
with the teacher’s assessments to determine the consistency of agreement and observer’s
accuracy of rating the student’s performance. The following formula for determining
exact agreement for agreement versus disagreement was used for the two observers: A/A
+ D x 100 (Kazdin, 1982; Tawney & Gast, 1984). Overall agreement was calculated at:
97% (range 83.3% to 100%). Due to the difficulty in determining inter-rater agreement
for spontaneous use of the Dolch words and Phrases, the teacher’s tally count was
supported through the weekly assessment. That is, if the teacher recorded that the word
“play” was used by the student correctly 10 times during the week, it was expected that
the student was able to identify, produce, and comprehend the word “play” during the
weekly assessments.

Data Analysis
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Several techniques were utilized to analyze the effects of the intervention. The
purpose of the single-subject design was to determine if a functional relationship existed
between the intervention and the target behaviors (recognition, production,
comprehension, and spontaneous use) (Kazdin, 1982). Analyses took the form of both
graphical appraisal and statistical procedures. First, all data was displayed in graphic
form presenting the data from each phase of baseline and intervention. Student data was
first displayed in multi-baseline formant to represent the students’ weekly performance
for mastered and emerging Dolch words and Bridge phrases. Data was then displayed in
graphic form to represent the percent of Dolch words and Bridge phrases mastered and
emerging out of the total number of words taught. Second, data analyses were conducted
visually and included changes from baseline to intervention, changes in means across
phases, changes in level, changes in trends, and latency of the change (Kamil, 1995,
Kazdin, 1982). Finally, student’s performances were compared by group of students,
comparing typical deaf student who were only identified with deafness as their only

disability and students who had an additional identified disability.

57



CHAPTER IV
Results
The purpose of this study was to determine if a conceptually based vocabulary
intervention effected vocabulary recognition, production, comprehension, and
spontaneous use of deaf/hh students. The design used for this study was multiple-baseline
across subjects, which theoretically allowed the students’ behaviors to change as a
function of the intervention, rather than withdrawing the intervention and potentially
causing harm. In addition, this design also took into account changes in behavior that
could be attributed to maturation. Results are presented by research question with
overview descriptions of findings and individual analysis and findings for each student.
All data was graphically displayed for each student and analyses were conducted visually
and statistically to determine the findings presented in the following section.
Baseline
All students were initially assessed with a pretest to determine current knowledge
of both Dolch words and Bridge Phrases. After pretest assessment, all students began the
baseline condition. During baseline, all students were assessed twice a week on
Wednesdays and Fridays with words or phrases chosen from each student’s individual
pretest assessment, which were scored as either “emerging” or “incorrect” from the
pretest. Each assessment session tested three Dolch words and three Bridge phrases.
Procedures for baseline assessment remained the same as those utilized during the pretest
assessment (see description in methods section). Baseline means for mastered Dolch
word recognition, production, and comprehension are presented in Table 4 and range

from .00 to 0.33 words mastered. Table 5 presents the baseline means for mastered
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Bridge phrase recognition, production, and comprehension and range from .00 to .20
phrases mastered. As indicated by the initial baseline means, all six students had
difficulty mastering both types of vocabulary (i.e., Dolch words and Bridge phrases)
across all three variables (i.e., recognition, production, and comprehension).

Table 4

Mean Number of Mastered Dolch Words per Assessment Session: Baseline/Vocabulary
Intervention

Student

Dependent Variable Bob Charlie Joe Kurt Dave Jill

Recognition
Baseline .00 33 33 .00 .14 .00
Vocabulary 1.87 3.00 2.57 2.69 2.18 3.00
Intervention

Production
Baseline 33 .00 .20 .00 .14 .00
Vocabulary 1.53 2.87 2.57 2.69 245 2.80
Intervention

Comprehension
Baseline .00 .00 .20 .00 .00 .00
Vocabulary .69 1.80 2.43 2.38 2.67 2.80
Intervention
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Table 5

Mean Number of Mastered Bridge Phrases per Assessment Session: Baseline/Vocabulary
Intervention

Student
Dependent Variable Bob Charlie  Joe Kurt Dave Jill
Recognition
Baseline .00 .00 .00 .00 .00 .00
Vocabulary .46 1.50 1.57 2.38 291 2.90
Intervention
Production
Baseline .00 .00 .20 .00 .00 .00
Vocabulary 15 1.00 .86 2.46 2.73 2.90
Intervention
Comprehension
Baseline .00 .00 .20 .00 .00 .00
Vocabulary .82 1.46 1.71 2.77 245 2.90
Intervention
Vocabulary Intervention

During the vocabulary intervention condition, the classroom teacher added a 30
minute conceptually based sign language vocabulary session per day to her current
program. Two types of vocabulary were used during the intervention, and included single
and multiple meaning vocabulary words: Dolch words and Bridge phrases. The
vocabulary intervention sessions were composed of three components: (1) word
introduction; (2) word activity (semantic mapping); and (3) practice. Four sessions were
conducted per week, 2 devoted to learning Dolch words and 2 devoted to learning Bridge
phrases. During the vocabulary intervention, students learned 3 Dolch words or 3 Bridge

phrases per session, for a total of 6 Dolch words and 6 Bridge phrases learned per week.
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Students were assessed two times per week to determine mastery of vocabulary with
results and findings based on these assessment data.
Research Question 1: To what extent does the vocabulary intervention effect the
recognition of single or multiple meaning words and phrases?
Overview Findings: Recognition of Dolch Words Analysis

Table 4 displays the mean number of Dolch words recognized during baseline and
the vocabulary intervention condition for all students. Substantial increases in the mean
number of Dolch word recognition was observed by all students. For instance, during
baseline, Dolch word recognition ranged from .00 to .33 words. During the vocabulary
intervention condition, the means increased considerably and ranged from 1.87 to 3.00
words recognized. Students with the most improvement were Charlie and Jill who
improved their recognition mean the most improving from .00 and .33 to 3.00 words.
Three students (Dave, Joe, and Kurt) also improved to more than two words and
increased their means from .00 and .33 to 2.18 (Dave), 2.57 (Joe), and 2.69 (Kurt).
Finally, Bob was the only student who made the least improvement in mean number of
Dolch words recognized, improving from .00 to 1.87 words.

Figures 3 and 4 display the number of mastered/emerging Dolch words produced
by each student during multiple-baseline and the vocabulary intervention condition across
six subjects. As illustrated in the figures, changes in level from baseline to the
introduction of the intervention indicated that all students immediately and positively
increased their recognition of mastered Dolch words. Three students (Bob, Dave, and
Kurt) immediately increased their performance from zero words recognized to two

words. Three students (Joe, Charlie, and Jill) increased their performance to three words.
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This demonstrates that the intervention had an immediate and positive effect on the
students’ ability to recognize the new vocabulary. Three students demonstrated the most
consistent and stable progress: Charlie, Jill, and Kurt. Charlie and Jill’s recognition
increased immediately, after the vocabulary intervention was introduced, and mastered
three out of three words (100%). This trend continued throughout the duration of the
intervention and both students consistently mastered recognition of three out of three
words during all weekly assessments. Kurt also demonstrated an immediate increase at
the onset of the intervention and accurately recognized two out of the three vocabulary
words. As the intervention proceeded, he improved his recognition to all three words for
77% of the intervention assessments.

Variability among the students’ recognition of Dolch word vocabulary was also
demonstrated by two students (Bob and Dave). Bob and Dave were two students with
additional disabilities who demonstrated the most variability in their performance and
ability to recognize vocabulary words. For instance, several data points for both students
dropped to baseline performance with 27% of their data being in this data range (zero
words mastered). For the remainder of the intervention, both students improved their
performance by mastering recognition of more than one word per assessment session,

resulting in an upward improving trend in the data.
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Figure 3 Recognition: Number of Dolch Words Mastered/Emerging
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Figure 4 Recognition: Number of Dolch Words Mastered/Emerging
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Figure 5 displays the recognition percentage of Dolch words mastered per student
during the vocabulary intervention. As demonstrated in the figure, all students mastered
recognition of more than 60% of the Dolch word vocabulary. Two students (Jill and
Charlie) mastered 100% recognition of the Dolch words over the course of the
vocabulary intervention. Two students (Joe and Kurt) mastered 86-90%, and two students
(Dave and Bob) mastered below 75% recognition. In addition, two students demonstrated
improvement by showing an emerging understanding of some of the Dolch words.

Figure 5

Percent of Mast ging Dolch Words

Percent of Dolch
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Note: Baseline for all students is below 1%.

Individual Analysis

Bob.
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During baseline, Bob’s mean number of Dolch words recognized was .00, a stable
performance with all data points at zero mastery across three assessment sessions. At the
introduction of the vocabulary intervention condition, Bob showed immediate
improvement and demonstrated recognition mastery of two of the three Dolch vocabulary
words. During the course of the eight week intervention, Bob’s performance was variable
with 27% of his data points falling back toward baseline mastery at zero Dolch words
recognized. Although Bob’s performance was variable, he showed improvement in his
ability to recognize the vocabulary, as 47% of his recognition mastery occurred at the
level of three out of three words correctly recognized. Overall, Bob improved his mean
number of words recognized from .00 to 1.87, mastered 63% of the Dolch vocabulary
words, with 28 words mastered during the course of the vocabulary intervention.

Joe.

During baseline, Joe’s performance was stable with most of his data at zero Dolch
word vocabulary recognized and his mean recognition was .33 words mastered across
five assessment sessions. Joe responded immediately when the vocabulary intervention
was introduced and his first week reflected positively mastering recognition of all Dolch
vocabulary words (i.e., three out of three words) during both assessment sessions. For the
remainder of the vocabulary intervention, Joe’s performance continued to improve
positively with an increasing trend and considerable improvement with a mean of 2.57
vocabulary words mastered. Overall, Joe mastered 86% recognition, with 18 words
mastered during the course of the vocabulary intervention. It should be noted that Joe was
expected to finish the vocabulary intervention for a total of seven weeks, however after

the fifth week of the intervention, Joe was absent for the remainder of the school year.
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Dave.

During baseline, Dave’s performance was stable with a mean number of Dolch
words recognized at .14 words across seven assessment sessions. He responded positively
with the introduction of the vocabulary intervention and recognized two of the three
vocabulary words. During the next five weeks Dave’s performance was variable, ranging
from zero words recognized to three words. However during the last 2 weeks of the
intervention, Dave’s performance became stable and he mastered 100% of the vocabulary
words during the last four assessment sessions. Dave’s mean number of mastered
vocabulary words recognized considerably increased from .14 during baseline to 2.18
words during the vocabulary intervention. In addition, Dave demonstrated an increasing
positive trend in his performance. Overall, at the conclusion of the vocabulary
intervention, Dave mastered 73% (24 words) of the Dolch word vocabulary during the
course of the vocabulary intervention.

Charlie.

During the baseline condition, Charlie’s mean number of Dolch vocabulary words
recognized was .33 words across three assessment sessions. Charlie immediately
responded with the introduction of the vocabulary intervention and demonstrated
increased positive performance scoring 100% recognition on all three vocabulary words.
Over the course of the next eight weeks, Charlie’s performance remained stable and he
continued to master 100% of the weekly Dolch vocabulary words. Overall, Charlie
mastered 100% (45 words) of the Dolch vocabulary, resulting in a substantial increased
mean of 3.00 words mastered during the course of the vocabulary intervention.

Kurt.
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During the baseline condition, Kurt’s mean number of Dolch vocabulary words
recognized was .00 words mastered across five assessment sessions. At the onset of the
intervention, Kurt immediately demonstrated an improvement of performance and
accurately recognized two of the three vocabulary words. His performance then increased
again and he mastered 100% (i.e., three out of three words) and continued this trend for
the next three and half weeks, or over seven assessment sessions. Kurt’s mastery dropped
one time to two words mastered and then returned to three out of three (100%) words
mastered for three assessment sessions. At the end of the vocabulary intervention, Kurt’s
performance dropped again to one word mastered, resulting in a slight downward trend in
his data. Overall, Kurt mastered 90% of the vocabulary words, considerably increased his
mean number of words recognized to 2.69, with 35 words mastered during the course of
the vocabulary intervention.

Jill.

During baseline, Jill’s performance was stable and low, recognizing a mean of .00
Dolch vocabulary words across four assessment sessions. She immediately responded
positively when the vocabulary intervention was introduced and mastered 100% (i.e.,
three out of three) of the Dolch vocabulary words. This positive performance continued
for the entire five week intervention period and Jill mastered 100% of all Dolch
vocabulary words taught, substantially increasing her mean number of words to 3.00 with
30 words mastered during the course of the vocabulary intervention.

Overview of Findings: Recognition of Bridge Phrase Analysis

Table 5 displays the mean number of Bridge phrases recognized during baseline

and the vocabulary intervention condition. Substantial increases in the mean number of
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Bridge phrase recognition was observed by all students. For instance, during baseline,
mean number of Bridge phrases recognized for all students was .00 phrases. During the
vocabulary intervention, the mean number of Bridge phrases considerably increased for
all students and ranged from .46 to 2.91 phrases, illustrating a wide range of mastery.
Students with the most improvement were Kurt, Jill, and Dave, who increased their
recognition mastery to at least 2.38 or better. Bob, Charlie and Joe increased their mean
Bridge phrase recognition the least at .46, 1.50, and 1.57 phrases, respectively.

Figures 6 and 7 display the number of mastered/emerging Bridge phrases
recognized by each student during the multiple-baseline and vocabulary intervention
across six subjects. As illustrated by the figure, changes in level of performance from
baseline to the introduction of the intervention indicated that all six students immediately
and positively improved their recognition of Bridge phrases. Five of the students, Bob,
Joe, Kurt, Dave and Jill considerably improved correct recognition by all three words at
the onset of the vocabulary intervention. Charlie improved recognition by one word, but
also improved recognition by emerging on two words. Two students, Dave and Jill
demonstrated an immediate and rapid upward trend in recognition of Bridge phrases,
scoring three out of three at the beginning of the vocabulary intervention. Their
performance remained stable and both students continued to accurately recognize three
out of three phrases for more than 91% of the assessment sessions. Bob’s performance
also remained stable throughout the vocabulary intervention. His mastery of Bridge
phrase recognition remained within baseline levels, with 77% of his mastery falling at

zero phrases mastered. Students also demonstrated variability within their recognition
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mastery. Charlie, Kurt, and Joe all fluctuated between baseline levels (zero phrases

mastered) and three phrases mastered.
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Figure 6 Recognition: Number of Bridge Phrases Mastered/Emerging
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Figure 7 Recognition: Number of Bridge Phrases Mastered/Emerging
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Figure 8 displays the percent of mastered Bridge phrases by all students. As
illustrated, the percent of mastery ranged from 8% to 97% phrases mastered. Two
students (Jill and Dave) mastered 97% of the phrases, mastering the majority of the
vocabulary. Joe, Kurt, and Charlie mastered more than half of the phrases. Bob showed

very little recognition mastery, only recognizing 8% of the vocabulary. In addition, three

d d d imprc by showing an emerging understanding of some of
the Bridge phrases.
Figure 8
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During the baseline condition, Bob’s mean number of Bridge phrases recognized
was .00 phrases across three assessment sessions. Bob’s performance displayed an
immediate increase in the number of phrases recognized (i.e., three out of three) at the
onset of the intervention, followed by another immediate and rapid decrease in
recognition to 0 out of 0 phrases accurately recognized. This trend in lack of mastery to
recognize Bridge phrases continued during the intervention with performance remaining
at zero phrases recognized. However, it should be noted that although Bob was unable to
completely recognize most (92%) Bridge phrases, he did make progress in attempting to
recognize the phrases, with several emerging scores throughout the intervention. For
example, when asked to spell the Bridge phrase “tree fall down,” Bob spelled “tree f” and
repeated the sign for the phrase. In this case, Bob was unable to complete the spelling of
the phrase. However, he did recognize the word “tree” and “f” in the word “fall.” For his
response, Bob scored “emerging,” rather than “accurate” or “incorrect,” since he
attempted to spell part of the phrase. Most of Bob’s performance during the vocabulary
intervention fell within the baseline level, with 77% of his scores at zero phrases
mastered, resulting in a downward trend in his data. Overall, Bob mastered only 8% of
the total Bridge phrases, improved his mean number of phrases slightly to .46 phrases,
and mastered 6 phrases during the course of the vocabulary intervention.

Joe.

During the baseline condition, Joe’s performance was stable and low, with a mean
number of Bridge phrases at .00 phrases recognized across five assessment sessions. Joe
demonstrated an immediate and positive response when the vocabulary intervention was

implemented and mastered recognition of all three (100%) Bridge phrases during the first
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assessment session. However, this mastery did not remain constant. During the next three
sessions Joe’s performance dropped to mastery of one phrase and then down to baseline
levels at zero words recognized. During the next two sessions Joe improved his
recognition mastery and increased to all three phrases (100%) and then declined again to
one phrase recognized. This trend in data illustrated an increasing, yet variable data
pattern. Overall, Joe improved his mean number of Bridge phrases recognized to 1.57
words, mastered 52%, with 6 phrases mastered during the course of the vocabulary
intervention.

Dave.

Dave’s performance during the baseline condition was stable and low, with all
data points at zero Bridge phrases recognized, resulting in a mean of .00 phrases
mastered. When the vocabulary intervention was implemented, Dave demonstrated an
immediate and positive response, resulting in his mastery of all three Bridge phrases
(100%) recognized. This level of 100% mastery was demonstrated over nine assessment
sessions. Dave’s improvement only declined by one phrase during the entire vocabulary
intervention. Overall, data remained stable with a slight decline in trend. In addition,
Dave substantially improved his mean number of Bridge phrases recognized to 2.91
words, mastered 97% of the phrases taught, with 32 phrases mastered during the course
of the vocabulary intervention.

Charlie.

During the baseline condition, Charlie’s mean number of Bridge phrases
recognized was .00 over three assessment sessions. When the vocabulary intervention

was introduced, Charlie improved his recognition mastery of Bridge phrases by one
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phrase during the first assessment session, and again by one phrase during the second
session. During week two, Charlie accelerated his improvement by mastering recognition
of all three phrases (100%) for both assessment sessions. Charlie’s performance
continued to be variable over the next two weeks and then leveled off during weeks five
and six. During this time, Charlie mastered only one phrase per session. This trend in data
performance resulted in a negative downward slope. Overall, Charlie improved his mean
number of Bridge phrase recognition to 1.50 phrases, mastered 50% of the phrases during
the vocabulary intervention, with 21 phrases mastered during the course of the
vocabulary intervention.

Kurt.

During baseline condition, Kurt’s mean number of Bridge phrases recognized was
.00 phrases mastered across five assessment sessions. At the onset of the vocabulary
intervention, Kurt immediately and positively increased his mastery of Bridge phrases
recognized by mastering three out of three (100%) of the phrases. Kurt continued to
master recognition of phrases for five consecutive assessment sessions and then his
performance declined to one phrase recognized and then again to zero phrases
recognized. However, Kurt’s performance accelerated again and he improved his
recognition during the next two sessions to 100% mastery. This was followed by another
drop in performance to zero mastered and then an immediate acceleration in
improvement to 100% mastery that leveled off over three assessment sessions as the
vocabulary intervention concluded. This variable trend in data performance resulted in a
downward slope in Kurt’s data. Overall, Kurt’s’ mean number of Bridge phrases

improved to 2.38 phrases mastered, with a range of .00 to 3.00. In addition, Kurt
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mastered recognition of 74% of the Bridge phrases with 31 phrases mastered during the
course of the vocabulary intervention.

Jill.

During the baseline condition, Jill’s mean number of Bridge phrases recognized
was .00, a stable performance across seven assessment sessions. At the onset of the
vocabulary intervention condition, Jill immediately and positively improved her mastery
of Bridge phrase recognition, by demonstrating mastery of 100% of the Dolch words
(three out of three). She continued to master production all Bridge phrases for the next
nine assessment sessions. During the last assessment session, Jill’s performance dropped
by one phrase, causing her data trend to decline slightly. Overall, Jill substantially
improved her mean number of Bridge phrases recognized to 2.90 words, mastered 97%
of the phrases, with 29 phrases mastered during the course of the vocabulary intervention.
Research Question 1 Summary

Figure 9 displays the summary data for Research Question 1: Recognition. As
illustrated in the figure, results from baseline to the intervention for both Dolch words
and Bridge phrases were substantial. Analysis of the vocabulary intervention on the
students’ Dolch word and Bridge phrase recognition indicated that all students made
substantial gains during the course of the intervention. This finding was supported
through both individual and group analyses and indicated that all students made
substantial gains in performance during the course of the intervention. These considerable
gains are illustrated in the students’ increase in mean performance from baseline to
intervention, the increase in the number of words/phrases mastered, and the increase in

percent of words/phrases mastered by all students.
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Figure 9 Recognition Summary Data
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Research Question 2: To what extent does the vocabulary intervention effect the
production of single or multiple meaning words and phrases?

Overview Findings: Production of Dolch Word Analysis

Table 4 displays the mean number of Dolch words produced during baseline and
the vocabulary intervention condition. Substantial increases in the mean number of Dolch
word production was observed by students. For instance, during baseline, mean number
of Dolch words produced ranged from .00 to .33 words. During the vocabulary
intervention condition, the means considerably improved and ranged from 1.53 to 2.87

words. Students with the most improvement were Charlie, Joe, Kurt, and Jill. These four

78



students improved their mastery of production by more than 2.5 words. Bob’s mastery
improved the least, although his mean performance increased by more than 1.5 words
during the duration of the vocabulary intervention.

Figures 10 and 11 display the number of mastered/emerging Dolch words
produced by each student during multiple baseline and vocabulary intervention condition
across six subjects. As illustrated by the figures, changes in level from the end of baseline
to the introduction of the intervention indicated that all students increased their
production of mastered Dolch words. In this case, five of the six students (Joe, Drew,
Charlie, Kurt and Jessica) immediately increased their production of Dolch words by
three words at the beginning of the intervention. Joe also was the only student who
improved mastery production by two words. It should be noted that Joe demonstrated
improvement in all three words at the beginning of the intervention. However, his third
Dolch word was rated as “emerging.” That is, Joe attempted to sign the word correctly,
but was not accurate enough for full credit. In this instance, Joe signed the word “come,”
but the motion of his sign was incorrect. Correct motion would be the index fingers
coming toward the body. However when Joe signed “come,” he signed in an arc from the
right shoulder to the left shoulder. In this case, Joe correctly signed the handshape (index
fingers), location (signed within the correct space), orientation (palms facing body), and
manner (unidirectional restrained). As noted with the Dolch recognition, the pattern of
improvement in performance demonstrated by all students during the intervention
illustrated an immediate effect on the students’ ability to produce the new vocabulary.

During the duration of the vocabulary intervention, all students demonstrated

trends in their data. Charlie, Kurt, and Jill all positively responded to the intervention and
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mastered production by immediate increased improvement of three out of three
vocabulary words at the onset of the intervention. This positive trend continued for these
three students during entire duration of the vocabulary intervention, with only five data
points dropping below 3 out of three words mastered. Overall, these students were able to
demonstrate substantial mastery of production by all three weekly words in more than
85% of the assessment sessions. Joe’s performance and mastery of production showed
positive improvement and increased by two words at the introduction of the intervention
and then improved again the next assessment session by mastering all three weekly
words. Over the next three weeks, Joe’s performance declined by two words during one
assessment session, and then immediately increased again to 100% mastery of all of the
weekly vocabulary words. Both Bob and Dave demonstrated variability in their
performance mastery of Dolch word vocabulary. Bob’s production mastery ranged from
0 to 3 words mastered with 53% of his recognition reaching baseline levels (0 to 1 word
produced). Dave’s performance also varied, ranging from 1 to 3 words mastered. Yet,

63% of is mastery occurred at three out of three Dolch words produced.
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Figure 10 Production: Number of Dolch Words Mastered/Emerging
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Figure 11 Production: Number of Dolch Words Mastered/Emerging
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Figure 12 displays overall mastery of production of the Dolch words. As
illustrated in the figure, four students mastered production of 90% or more Dolch word
vocabulary. These students, Kurt, Joe, Jill, and Charlie consistently produced the
vocabulary accurately. A lower level of mastery continued for Bob, as his mastery of
production fell to the 50% level. In addition, five students demonstrated improvement by
showing an emerging understanding of some of the Dolch words.

Figure 12

Production: Percent of Mastered/Emerging Dolch Words

Percent of Dolch
Words SPercent Emerging

W Percent Mastered

Bob Charlie Joe Kurt Dave Jin
Student

Note: Baseline for all students was below 1%.
Individual Analysis

Bob.

During the baseline condition, Bob’s mean number of Dolch vocabulary words
produced was .33 words across three assessment sessions. An immediate positive

increase in performance was observed with the introduction of the vocabulary
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intervention. During this first assessment session, Bob increased his production mastery
of the Dolch vocabulary words to 100% (i.e., three out of three words). As the vocabulary
intervention continued however, Bob demonstrated the most variability within his data
among the six students. For example, 33% of Bob’s data points reached baseline levels
with zero words produced accurately. However, he was able to produce 100% of all three
vocabulary words during 40% of the assessment sessions. Further, Bob also produced
mastery of more than one word per assessment session 67% of the time. The overall trend
of Bob’s data illustrated a downward shift in performance and ultimately Bob only
mastered production of 53% of the Dolch word vocabulary, with 24 words mastered, and
improved his mean number of words to 1.53 during the course of the vocabulary
intervention.

Joe.

During baseline, Joe’s mean number of mastered Dolch words was .20, a stable
performance of data ranging close to .00 words produced over five assessment sessions.
Introduction of vocabulary intervention illustrated that Joe responded immediately and
positively to the intervention, mastering production of two out of three Dolch words. His
performance improved again and Joe mastered 100% (i.e., three out of three words)
production of the vocabulary during the second assessment session. Joe’s performance
only dropped one time during the course of the intervention, and during the second week
he mastered only one of the three vocabulary words. For the remainder of the vocabulary
intervention condition Joe’s performance was stable at 100% mastered production for
four assessment sessions, resulting in a positive upward trend in his data. Overall, Joe

considerably improved his mean number of vocabulary words to 2.57, mastered 90% of
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the Dolch vocabulary words with 19 words mastered during the course of the vocabulary
intervention.

Dave.

During the baseline condition, Dave’s mean number of Dolch words produced
was .14 words over seven assessment session. At the onset of the vocabulary
intervention, Dave responded immediately and positively and mastered 100% of the
Dolch vocabulary words (i.e., three out of three). During the second assessment session,
Dave’s performance dropped to mastery of only one vocabulary word, and then increased
again the next session to 100% mastered production. Further, Dave also demonstrated
some variability in his performance, by fluctuating between mastering one or two
vocabulary words during four assessment sessions and then improved production to
100% (i.e., three vocabulary words) across the remaining seven sessions (i.e., 64% of the
assessment sessions). This pattern of data performance resulted in a slight downward
trend in Dave’s data. Ultimately, Dave considerably improved his mean number of words
produced to 2.45, mastered production of 82% of the Dolch vocabulary words with 27
words mastered during the course of the vocabulary intervention.

Charlie.

During the baseline condition, Charlie’s mean number of Dolch words produced
was .00, a stable performance across three assessment sessions. At the introduction of the
vocabulary intervention, Charlie responded immediately and positively mastered all three
Dolch vocabulary words (100%). His improved positive performance of 100% mastered
production remained stable, with only two declines in number of Dolch vocabulary

words. This pattern of behavior resulted in a positive upward trend in his data. Overall,
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Charlie considerably improved his mean number of Dolch words produced to 2.87 words
and mastered 96% of the vocabulary, with 43 words mastered during the course of the
vocabulary intervention.

Kurt.

Kurt’s mean number of Dolch words produced during the baseline condition was
.00 words, a stable performance across five assessment sessions. Kurt responded
immediately and positively when the vocabulary intervention condition was introduced,
and improved his production mastery of all three vocabulary words (100%). His
performance declined to two words produced accurately during the second week of the
vocabulary intervention, but increased again to 100% for the next nine sessions. At the
conclusion of the vocabulary intervention condition, Kurt’s production mastery declined
again during the last assessment session to zero words mastered, causing the trend of his
performance to decline slightly. His classroom teacher noted that Kurt was not actively
engaged during the last intervention session, therefore causing his difficulty in mastering
the target Dolch vocabulary words. Overall, Kurt considerably improved his mean
number of mastered Dolch vocabulary words produced to 2.69, mastered 90% of the
vocabulary, with 35 words mastered during the course of the vocabulary intervention.

Jill.

During the baseline condition, JilI’s mean number of Dolch words produced was
.00, a stable performance across seven assessment sessions. At the onset of the
vocabulary intervention condition, Jill immediately and positively improved her mastery<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>