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Abstract

Building vocabulary knowledge, especially breadth and depth of word meanings, is a crucial step in assisting students to
read and comprehend print independently. A large body of research has documented the low reading achievement levels of
a number of Deaf and hard-of-hearing (DHH) students. The goal of the present study was to examine the effects of a
vocabulary intervention to teach 24 multiple-meaning words to fourth-grade DHH students in Saudi Arabia by utilizing a
single-case experimental design (multiple probe design across participants). A total of 5 students with a profound hearing
loss participated in the study. About 3 of 5 received the intervention, whereas two other students served as an additional
control component and were administered the pretest and posttest only. The data showed that there was a significant
improvement in the recognition and comprehension scores of students who received the intervention. In contrast, students

who did not receive the intervention showed no significant improvement on the posttest.
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Vocabulary knowledge is strongly correlated to reading com-
prehension (Davis, 1944; Paul, 1989; Stahl, 1991; Stahl & Nagy,
2006). There is little doubt that knowledge of word meanings
plays a vital role in the development of reading comprehension
skills (Davis, 1944; McKeown & Beck, 1988; Paul, 1989, 1998,
Stahl & Nagy, 2006; Williams, 2012). There are two broad dimen-
sions of vocabulary knowledge: depth and breadth (Nagy, 2005).
Both dimensions are fundamental to understanding the connec-
tion between vocabulary knowledge and reading comprehension
(Qian, 1999). Breadth of vocabulary knowledge refers to vocabu-
lary size, or the number of words that are known (Paul, Stallman,
& O'Rourke, 1990), and depth of vocabulary knowledge refers
to a learner’s knowledge of the more subtle aspects of words,
including their meanings, figurative uses, and nuances (Paul,
2009; Paul, Stallman, & O'Rourke, 1990).

Both breadth and depth of vocabulary knowledge play a
significant role in facilitating reading comprehension. It is easier

for readers to understand the content of a text if they possessed
knowledge of a wide range of words (Curtis, 2006). Because nearly
two thirds of words in reading materials in the primary grades
are multiple-meaning words (e.g., Paul & Gustafson, 1991), it is
important for readers to possess depth of vocabulary knowl-
edge, particularly knowing what words mean in specific contexts
(Paul, 1989, 1996).

Studies suggest that early vocabulary acquisition in schools
assist students in developing reading comprehension skills later
in life. Tabors, Snow, and Dickinson (2001) stated that vocabulary
knowledge in young students is strongly correlated to reading
comprehension skills in the fourth and seventh grades. Cun-
ningham and Stanovich (1997) also pointed out that vocabulary
knowledge in the first grade predicts reading comprehension, in
particular, at the 11th grade level. If a student does not know
90-95% of the total words in a passage, it may be difficult to
comprehend the passage (Luckner & Cooke, 2010; Paul, 1998).
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Vocabulary Research and Deaf and
Hard-of-Hearing Students

There is a large body of research documenting the low reading
achievement levels of a number of Deaf and hard-of-hearing
students (DHH). For instance, many studies (in the United
States) have reported that the average DHH student, especially
those with severe-to-profound hearing loss, graduates from high
school with reading skills at or around a fourth-grade level. Some
of these students leave school with reading skills at or lower
than the second-grade level (Luckner & Handley, 2008; Paul,
2003, 2009; Paul, Wang, & Williams, 2013; Trezek, Wang, & Paul,
2011). The annual development rate is roughly .3 grade level each
year as compared to about 1.0 grade level for students who are
typical literacy learners (Trezek, Wang, & Paul, 2011). Mayer and
Trezek (2018) reviewed empirical literature for DHH children who
received a cochlear implant (CI) in order to ascertain the literacy
achievements in DHH children with CI. Of the total studies that
were reviewed, 21 reported the literacy outcomes in reading
comprehension and writing for over 1,000 CI recipients. They
concluded that the majority of deaf children achieved scores in
the average range while their writing was lower than average.

One of several challenges to reading and comprehending
written content for DHH students is the delayed acquisition of
vocabulary during the optimal period of language and cognitive
development. Most learning, especially in the first years of life,
takes place through indirect conversations with parents and
others, playing with peers, incidental listening, and watching TV
and other media (Luckner & Cooke, 2010; Trezek et al,, 2011).
Because a number of DHH students may not be able to partic-
ipate in typical through-the-air, that is, listening and spoken
language, learning situations, they may not have beneficial expe-
riences through which vocabulary is typically developed and
enhanced. The limited level of vocabulary knowledge, in tumn,
results in difficulties in the overall literacy learning process,
especially in reading and writing.

A number of empirical research studies and descriptive
analyses have documented the limited vocabulary knowledge
of DHH students when compared to their peers who are typical
literacy learners (see reviews in Paul, 1996, 1998, 2009; Paul &
Gustafson, 1991; Trezek, Wang, & Paul, 2010; Williams, 2012).
Research has found that difficult vocabulary, for example,
homonyms, which are words that sound the same but have
different and multiple meanings, negatively impacts growth in
literacy (see discussions in Nagy, 2005; Stahl & Nagy, 2006). In
addition, DHH students struggle with semantic understandings,
including the use of synonyms and antonyms and figurative
usage of words (see discussions in Paul, 1996, 1998, 2009).
Minimal vocabulary knowledge contributes not only to a
lack of text comprehension but also to the limited use of
sophisticated written language. In their written compositions,
DHH students tended to use more nouns and verbs than the
adverbs, adjectives, and conjunctions—which often adds to
richer descriptions and complex sentence structures (Paul, 1998,
2009; Trezek et al., 2011).

There are a few studies that have focused on the effects of
direct instruction on the learning of words. Direct instruction
is defined by Rosenshine (1987) as “a systematic method of
teaching with emphasis on proceeding in small steps, check-
ing for students’ understanding, and achieving active and suc-
cessful participation by all students” (p. 34; see also, the dis-
cussion in Birsh, 2011). For example, Lund and Schuele (2014)
used a single-case multiple design to evaluate the efficacy of
word-learning training on rapid word-learning performance by

providing direct instruction to five preschool DHH (pre-amplified
severe-to-profound hearing loss) children, one boy and four girls,
with cochlear implants. They concluded that there is a func-
tional relation between word-learning training and receptive
vocabulary knowledge; however, there was no functional rela-
tion between the word-learning training and expressive vocab-
ulary knowledge. The researchers also concluded that direct
instruction with repeated exposures is more significant and
effective in supporting DHH children than with one-time expo-
sure. In the same vein, Aceti and Wang (2010) examined the
effects of explicit instruction on teaching words with multiple
meanings to four DHH students with and without additional
disabilities (range of hearing loss not reported). Aceti and Wang
reported that all of their participants demonstrated 100% accu-
racy during a posttest in selecting pictures that illustrated the
correct meanings.

Massaro and Light (2004) examined the effects of a Language
Wizard/Player by using Baldi, a computer-animated tutor, which
“provides accurate visible and audible speech in the tutoring
situation” (p. 144) to teach new words directly to DHH students
aged 6-10 years, who varied in hearing loss (range of hearing
loss not reported). Individualized vocabulary lessons were devel-
oped for each student, and the lessons included word presen-
tation, perception, reading, spelling, imitation, elicitation, and
posttest activities. The students worked through the lessons
for approximately 20-30 min, 2 days a week for 10 weeks. On
the posttests, students were required to click on the image of
the item that corresponded to the word that Baldi verbalized.
In this study, the researchers tested specific vocabulary words
on a continuous basis, while training and testing additional
words simultaneously. Results indicated that students notably
advanced in both listening vocabulary and word production, and
4 weeks post intervention, students had retained almost all of
the target vocabulary words.

Dimling (2010) examined the efficacy of conceptually based
vocabulary interventions, which included Dolch words and
bridge phrases. Bridge phrases are English phrases that need to
be translated into American Sign Language (ASL) for conceptual
understanding—examples include phrases such as “clean up” or
“fall down.” The Dolch words are common high-frequency words
in the early grades, and some words are multiple-meaning words
(e.g., can).

The objective of Dimling'’s (2010) research was to identify
ways in which vocabulary interventions influence students’
recognition, production, and comprehension of the target words
and phrases. The research participants included six second-
grade students, ranging from ages 7- to 9-years-old, and those
who had a moderate-to-profound hearing loss. The children
used ASL signs in an English word order, also known as English
signing.

All students mastered more than 60% of the Dolch words
and showed significant increases in the mean number of bridge
phrases that they recognized and comprehended, and a majority
of students exhibited substantial increases in producing bridge
phrases. It was concluded that Dolch sight words were more suc-
cessfully mastered than the bridge phrases. Students mastered
more than 80% of the Dolch sight words, whereas only 60% of the
bridge phrases were mastered. The researchers suggested that
the bridge phrases may have been difficult to comprehend and
may have even exceeded the second-grade reading level of the
students.

Cannon, Fredrick, and Easterbrooks (2010) researched the
efficacy of reading expository books repeatedly in ASL on DVD.
There were four student participants ranging from ages 10 to




12 years and who had immigrated to the United States during the
past 5 years; all had severe-to-profound degrees of hearing loss.
The participants read below kindergarten level according to the
Basic Reading Inventory (Johns, 2005), and they came from high-
poverty backgrounds. This multiple baseline designed study uti-
lized three sets of five vocabulary words. The researchers used
DVDs to introduce the students to each set of words; each DVD
contained five vocabulary words. Achieving mastery level on
one set of vocabulary words allowed the student to move to the
next set of words. The DVDs included illustrations and printed
text to support reading vocabulary and expressive vocabulary,
and this allowed the student to see the printed vocabulary
simultaneously as the expository text was being signed.

This was a 6-week-long study from baseline through the
final intervention. The research revealed that the signed DVDs
alone minimally impacted the students’ recognition of target
words during the first phase. Pre-teaching accompanied by the
DVDs yielded more effective results, which suggests that direct
instruction in addition to the repeated use of target words in
the DVDs is critical for students’ increased recognition of target
words.

Barker (2003) used nouns as the target vocabulary words,
which were commonly used words. There were 10-15 words in
each of the 27 lessons of this intervention, and the students
completed each vocabulary lesson independently. These lessons
included a pretest, word presentation, practice, posttest, and
word production sequence. The posttest was developed to assess
listening vocabulary only. Students were required to click on the
visual image of the item as Baldi spoke its name and had to
receive a 100% score on the test or the lesson was repeated. After
receiving 100% on a lesson’s posttest, the student was able to
advance to another lesson the next day. Not all of the students
completed all of the lessons; however, the researchers were able
to obtain data from 217 vocabulary training sessions.

Four weeks after each lesson was successfully completed, the
students were tested for knowledge retention. It was revealed
that the 16 DHH students with profound hearing loss, ranging
from ages 8- to14-years-old, memorized a statistically significant
number of new words. The results also revealed that over half of
these words were still in the students’ memory bank.

Another single-case multiple baseline design study was con-
ducted by Trussell and Easterbrooks (2014). These researchers
investigated the ways an adapted dialogic reading intervention
called “Enhanced Storybook Interaction” impacted six young
DHH (K-1) students’ expressive vocabulary knowledge. A simul-
taneous communication approach, that is, speaking and signing
simultaneously, was used in this setting, and all of the students
had a mild hearing loss. The ages of the participants ranged
from 4- to 6-years-old, inclusive. The researchers employed the
intervention during whole class instruction.

To begin the intervention, the researchers shared storybook
pictures with the students and talked about the pictures as they
were being shown. During the conversations about the pictures,
the researchers frequently used the target words to facilitate the
participants’ retaining of the words. At no point was the story
that accompanied the pictures actually read. Three different
books were used for this intervention; five target words were
chosen for each book.

‘While introducing the books to the students, the researchers
initiated dialogue that attempted to compel students to say or
think about a target word. The intervention lasted 4 weeks,
4 days a week, for 20 min a day. A functional relationship
was found between the intervention and each student’s expres-
sive vocabulary knowledge. The results indicated that students

F. M. Algraini and P. V. Paul | 471

labeled four to five target words correctly if they had had three to
five exposures to the words. In addition, the researchers reported
that all students sustained their knowledge of these words 1-
2 weeks postintervention.

Considering the above studies, the data analysis revealed
that students improved notably in both listening vocabulary
and word production. Cannon et al. found that, even 4 weeks
after the intervention, students had retained nearly all of the
target vocabulary words (e.g., see additional reviews on the
effects of direct vocabulary instruction in Barker, 2003; Coleman,
MacLauchlan, Cihak, Martin, & Wolbers, 2015; Dimling, 2010;
Reitsma, 2009; Wauters, Knoors, Vervloed, & Aarnoutse, 2001).

Research-Based Evidence

There is a dearth of experimental studies in the field of Deaf
education regarding the development of vocabulary knowledge,
resulting in limited research-based evidence (Dimling, 2007;
Easterbrooks, 2005; Paul, Wang, & Williams, 2013). Likewise, in
general, the interventions that are presently used with DHH stu-
dents lack well-constructed research designs (Luckner, Sebald,
Cooney, Young, & Muir, 2005/2006). Similarly, Easterbrooks,
2005 stated: “[w]e cannot point to many programs, materials,
strategies, or interventions and declare there is experimental
proof of their effectiveness. In addition, many of the practices
that are considered sacred cows in deaf education have little or
no evidence to support their efficacy” (p. 55).

The National Reading Panel (2000) and the No Child Left
Behind (NCLB) Act (2002) [in the United States] strongly asserted
that strategies for reading instruction must be based on sci-
entific research. Currently, many instructional strategies that
are used with DHH students are developed without the con-
sideration and/or foundation of scientific research. Instead, the
instructional strategies used are based on assumptions and
historical practices (Hamm, 2010), and their effectiveness can-
not be accurately determined. The Individuals with Disabilities
Education Act (IDEA, 2004) [in the United States] asserted that
instruction-based strategies must be used to teach students with
disabilities who are receiving special education service (Luckner
et al., 2005/2006).

The present study contributed to the research based on
vocabulary instruction by identifying an educational method
that improved knowledge of multiple-meaning words and
offered an intervention model that might be effective in
increasing vocabulary knowledge and reading comprehension
of DHH students. The research literature addressing vocabulary
interventions for students who are DHH is diversified; however,
there seems to be a support for the use of direct instruction,
with multiple exposures and activities, as an effective approach.
There is also a support for focusing on teaching multiple
meanings of words, given the relationship of this construct
to developing reading comprehension. When compared to the
present investigation, no studies were found that examined
multiple meanings of words by using a single-case design for
a longer intervention period, using a sizable number of words,
and having a control group, not assigned to the intervention.
Therefore, to the best of our knowledge, this is one of the first
studies to date that utilized a single-case design to examine
the effectiveness of a vocabulary intervention in enhancing
the recognition and comprehension of words with multiple
meanings with DHH students, especially DHH students in Saudi
Arabia.

The goal of the study was to examine the use of a vocab-
ulary intervention to teach 24 multiple meanings of words to
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Table 1 Demographics for DHH participants receiving the intervention

Participant Age Hearing loss Age at identification Amplification Age at receiving
amplification

A 10 years 9 months Bilateral profound Birth Hearing aids 2-years-old

B 10 years 2 months Bilateral profound Birth Hearing aids 1-year-old

& 11 years 10 month Bilateral profound Birth Hearing aids 9 months

Demographics for DHH participants not receiving the intervention

D 11 years 9 months Bilateral profound Birth Hearing aids Unknown

E 10 years 6 months Bilateral profound Birth Hearing aids 11 months

fourth-grade DHH students and to determine if this interven-
tion can improve word recognition and comprehension skills. A
single-case experimental design—multiple probe design across
participants—was used to answer the following research ques-
tions:

1. What effect does the intervention have on the recognition of
the multiple-meaning words?

2. What effect does the intervention have on the comprehen-
sion of multiple-meaning words?

Method

Setting

Two distinct approaches are used to communicate with students
who are DHH in Saudi Arabia. One approach used in schools
is the oral education approach, especially for hard-of-hearing
students. The main purpose of the oral approach is to teach
children via the use of spoken Arabic to develop listening and
speaking skills; signing is not allowed in this setting. The sec-
ond communication approach is labeled total or simultaneous
communication, which essentially means that the teacher and
students speak and sign the Arabic language simultaneously;
this is similar to the use of simultaneous communication or
signed English in the United States. This study was implemented
in an elementary public school located in Riyadh, the capital
of Saudi Arabia. Total or simultaneous communication was the
mandated communication approach. Students attended classes
from Sunday to Thursday from 7:00 a.m. to 12:00 noon.

Participants

One teacher, a Saudi male, participated in the study. He taught
a fourth-grade reading class. This teacher earned a Bachelor’s
degree in Deaf education and had more than 11 years of teach-
ing experience. He is professionally active and continuously
presents at conferences and facilitates local workshops outside
of Saudi Arabia.

The teacher had five male students in his class, who were
fourth-grade DHH students with a profound hearing loss (see
demographics in Table 1).

Of these five, only three students were randomly assigned
to the intervention. The other two students were administered
only a pretest and a posttest during the study and did not
receive the intervention. The characteristics of these two stu-
dents were roughly the same as the participants who received
the intervention (see Table 1). All students came from families
with Arabic spoken as their first language and are the only
Deaf members of their families; these students spoke/signed in
Arabic. All participants used amplification devices (hearing aids),
and their medical history files did not document any additional
disabilities.

The classroom teacher identified the three students, receiv-
ing the intervention, as having delayed reading skills, which
meant that the students read below grade level; in fact, all
student participants were reading below grade level. Saudi Ara-
bia does not use standardized tests to measure formally the
reading ability of typical students or students with special needs;
therefore, teachers play a vital role in identifying the specific
needs of each student. For this study, students were chosen
based on their need for intervention services related to their
delayed vocabulary and reading levels, as identified by their
teacher.

This study received approval from an Institutional Review
Board (IRB). Parental content and participant assent were
obtained prior to its implementation.

Criteria for the Selection and Assessment
of the Multiple-Meaning Words

The reading curriculum, used in the class for the present study, is

tltlEdM] U"’" which translates to “My Beautiful Language”
in English. There are two textbooks: (a) a students’ book that
teachers use to teach all literacy skills that students need to
master at their particular grade level and (b) an activity book in
which all students complete each unit activity based on their
individual skills. Each textbook has four units, and each unit
takes 3 weeks, or 24 class sessions, to complete. After completing
the first two units, there is a midway assessment that lasts for 1
week.

The reading curriculum was designed by the Center for Devel-
opment of Curricula in the Ministry of Education, Saudi Arabia
(2010). Experts in Arabic literacy have reviewed the content to
determine whether it was appropriate for students’ chronolog-
ical age and cognitive level. The curriculum is mandatory for
all teachers and is the only curriculum; no other instructional
materials may be utilized. The multiple-meaning words for this
study were selected from this curriculum; these words included
nouns, verbs, and adjectives.

The first investigator analyzed the My Beautiful Language text-
book to select a corpus of multiple-meaning words. The selection
of multiple-meaning words was based on the recommendations
of the National Reading Panel (2000): (a) important words and
(b) useful words. For the present study, a word was considered
important and useful if it was used in sentences across the
curriculum and had more than one meaning.

Seventy-five words were selected from the curriculum, My
Beautiful Language. The criteria for the selection of the words
and the process that was used were as follows. First, the first
researcher read passages in the curriculum and identified words
with multiple meanings. Second, the first researcher determined
if two meanings of this corpus of words were used in the curricu-
lum. Third, the corpus of words was selected if both meanings




could be illustrated clearly by pictures. Fourth, there were few
multiple-meaning words in the corpus of words for which only
one meaning was used in the curriculum. The researcher felt
that these words were important—so a dictionary was used
to obtain a second meaning. It was also ascertained that both
meanings could be illustrated clearly.

After obtaining two meanings for 75 words, the word list was
submitted to two experts, with a PhD in Arabic literacy and
20 years of experience in this field, who evaluated the word
selections and the words’ meanings. The experts were asked to
provide their opinion on whether the 75 words and meanings
were appropriate for fourth-grade students; the two experts
eliminated 24 words, leaving a total of 51 words.

The English versions of these words and their corresponding
correct pictures were evaluated by the two researchers. It was
determined and agreed that both correct pictures illustrated
the meanings of the words clearly. A sample of the picture
vocabulary test can be found in Appendix A.

Independent Variable

The independent variable is a vocabulary intervention, which
involves direct instruction of targeted words through word web
activities, Specifically, this is the use of semantic or word maps,
placing written target words in the center of a chalkboard or on
the table (on a card) and placing pictures, depicting meanings
of the words, a short distance from the center. Direct vocabulary
instruction was most suitable for the development of vocabulary
knowledge in students with limited reading skills or delayed
reading skills. Even efficient readers benefit from direct vocab-
ulary instruction, as it has aided in the development of certain
complex words (National Reading Panel (2000); Trezek, Wang, &
Paul, 2011).

One direct instruction strategy that the National Reading
Panel (2000) recommended was specific word instruction, that is,
teaching students words explicitly, to promote students’ vocab-
ulary development. This method was used in the present study.

Dependent Variables

The dependent variables in the study were (a) recognition and
(b) comprehension of the multiple meanings of words. Recogni-
tion was defined as a student’s ability to recognize the printed
word and was made apparent by the student’s ability to sign or
pronounce a word correctly. Comprehension was defined as a
student'’s ability to select the two pictures of the five available
pictures that correspond to the two meanings of the target word.

For example, the Arabic word (d,}“”f d-'-ﬂ’) has more than two
meanings. The word may mean chapters of a book, seasons of
a year, or semesters in school, all of which are commonly used.

When a student saw the word ((-IJ‘-“Q/ ‘-L‘"), he had to select
the two pictures that represent the selected meanings of the
target word.

Assessment of the Words

Word recognition The teacher showed a target print word to the
student and then asked the student to identify the word by sign-
ing it. After the student responded, the teacher completed the
assessment sheet. Correct answers were labeled if the student
was able to sign the printed word correctly, and an incorrect label
was given if a student did not sign the printed word, that is, he
did not know or did not respond, or gave an incorrect sign.
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Comprehension of word meanings After the recognition assess-
ment was completed, the teacher showed the student a printed
target word and five accompanying pictures—two of the pictures
correctly illustrated the word. The student needed to point to the
picture(s) that correctly illustrated the word. The student then
signed the meaning of the word while pointing to the picture.
However, the student was only given the full credit or 1 point
after he pointed to both pictures that represented the meanings
of the word. The student was given partial credit or .5 points
when he pointed to one picture that represented the meaning of
the word. Incorrect credit or 0 point was given when the student
was unable to point to the correct pictures that represented the
word or he claimed that he did not know or gave no response.

Procedures

The researchers developed a protocol explaining the research
project, and the first researcher obtained a list of possible teach-
ers who might be interested in participating. The names on the
list were recommended by other teachers of DHH students and
the first researcher’s own knowledge of available teachers. The
list was prioritized based on the ratings/opinions of profession-
als who were teachers, but were not interested in participating.
Then the first investigator contacted the individuals in a priori-
tized order until a person agreed to participate.

Pretest Assessment

Prior to the baseline phases, all students, whether receiving an
intervention or not, were pretested on 51 words to determine
their ability to recognize the targeted words and comprehend
both meanings. See Appendix B for the list of 51 words. This
process helped eliminate words that the intervention students
might have known or could identify. All intervention students
were individually assessed as well as students in the control
group. The final list of 24 words used in the intervention phase
were words that students did not identify and did not select
two correct pictures that corresponded to the two meanings of
a word. The final list of words for each student receiving the
intervention can be found in Appendix C.

Baseline phase The teacher-participant prompted each inter-
vention student with target words a minimum of three times
during the baseline phase. A minimum of three probes occurred
prior to an intervention. For example, data for student A were
collected during the baseline phase three times in sessions 1, 2,
and 4 and then the student received the intervention, starting in
session 5, while students B and C stayed on the baseline. Baseline
data on student B were collected during sessions 1, 5, 9, and 10,
and then that student received an intervention during session
11. Baseline data on student C were collected during sessions 1,
3,7, 15, and 16, and then that student received an intervention
during session 17. The two students who were not assigned to
the intervention were only pretested and posttested during the
study. These data provided additional evidence that the change
in scores was due to the effects of the intervention.

Intervention phase After baseline data were gathered, an inter-
vention for each variable, recognition and comprehension, was
applied to student A, whereas students B and C remained in the
baseline phase. Meanwhile, all of the students received direct
instruction on two target vocabulary words during each session.
Student A worked with the teacher at a table behind students
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B and C so that the other students, B and C, could not see the
teacher.

Each intervention session included three components: open-
ing, modeling, and closing, completed in sequential order. In
the opening phase, the teacher gained the students’ attention,
stated the lesson's purpose, discussed the target words' impor-
tance, and reviewed the words learned in the last session (as
applicable). In the modeling phase, he introduced a target word
to the students first by presenting it in writing and by sign-
ing/fingerspelling it. The students were then asked to repeat
the word by signing. Next, the teacher used word web activities
to teach the target words. The target word was printed in the
center of the board, and then he told the students that the
word had two meanings. The teacher showed the first picture,
which corresponded to one of the target word’s meanings and
then signed that meaning. He explained the first meaning of the
word and then used the word in a sentence that represented
the first meaning. To introduce the second meaning of the word,
the teacher showed the students the second picture, signed the
meaning, explained it, and then used the word in a sentence that
represented the second meaning. After the instruction on both
meanings of the word, the students wrote the word. At the end
of the modeling phase, the teacher provided the students with
a word web sheet and printed a target word in the center of the
board. He placed five pictures facing up on the table and then
asked the students to point to the pictures that represented the
correct meanings. Lastly, the teacher asked the students to write
the word. In the closing phase, the teacher reviewed what the
students learned.

Each intervention required 3 weeks with 12 sessions per stu-
dent 4 days per week: Sunday, Monday, Tuesday, and Wednesday.

Follow-up phase A follow-up phase assessed whether the inter-
vention students maintained the knowledge they acquired for
both recognition and comprehension during the intervention
period. The first session of follow-up was 1 week after complet-
ing the intervention for each student, and the second session
was 1 month after completing the intervention for each student.

Treatment Integrity

The first researcher assessed treatment integrity for a mini-
mum of 50% of the six intervention sessions for each student.
This helped determine the accuracy and delivery of the inter-
vention components. The first researcher conducted random
observations of the teacher to observe the manner in which he
implemented the intervention. The mean percentage of all inter-
vention sessions was calculated to obtain treatment integrity.
If the classroom teacher delivered 8 of 10 components of a
vocabulary intervention, the treatment integrity for that session
was 80%. If the teacher scored lower than 80% on one of the inter-
vention sessions, he was retrained in implementing the com-
ponents. The provided instructions guided him to implement
the intervention systematically. The mean percentage treatment
integrity score for 18 sessions for all students was 96%.

Research Design

The present study employed a multiple probe design across
participants. The single-case experimental design is feasible for
evaluating the effects of interventions on low-incidence popu-
lations such as DHH students (Antia, Guardino, & Cannon, 2017,
Kratochwill et al., 2010). Students are systematically introduced
to the intervention over varying periods of time. The repeated
measurement of the dependent variables illustrated the causal

relationship between the independent and the dependent vari-
ables. Each participant, receiving the intervention, served as his
own control. A student’s performance prior to the intervention
was compared to performance during and/or after the interven-
tion (Cooper, Heron, & Heward, 2007; Horner et al., 2005). The
researchers then used individual data analysis to document the
effectiveness of the intervention.

In general, in a multiple probe design, researchers combine a
baseline condition involving sporadic sessions with a treatment
condition across participants. A stable baseline is obtained for
participant 1; then the treatment is implemented over several
sessions, and improvements in performance are observed. Once
participant 1's improvement is documented over several ses-
sions, then participant 2 will receive the treatment. The proce-
dure is repeated with the third participant, the fourth partici-
pant, and so on (Cooper, Heron, & Heward, 2007).

The advantage of a multiple probe design is that it does not
require or depend on withdrawing treatment to prove that the
behavior alteration is a function of the intervention.

Inter-rater Agreement

During the pretest stage, the first investigator assessed the
students on the dependent variables, and the classroom teacher
was trained to document students’ answers based on the
assessment criteria. To calculate the inter-rater agreement, both
the first researcher and the teacher recorded the students’
responses to the questions for at least 33% of the baseline,
50% of the intervention, and 50% of the follow-up sessions
independently and simultaneously. The researcher compared
his ratings with the teacher's ratings to compute the number
of agreements and disagreements. The results of inter-rater
agreement are reported in Table 2.

The inter-rater agreement was calculated separately for
word recognition and word comprehension using the point-
by-point agreement method (Kazdin, 2011) that entails dividing
the number of agreements by the number of agreements plus
disagreements and then multiplying by 100. According to What
Works Clearinghouse, the lowest acceptable inter-rater agreement
is 80%. If the inter-rater agreement was lower, the researcher
and teacher discussed ways to resolve disagreements so that at
least a 80% agreement was obtained (Kratochwill et al., 2010).

Social Validity

Social validity was assessed by using a survey to evaluate stu-
dents’ opinions in relation to the acceptability of experimental
procedures and its effects on learning multiple-meaning words.
The researcher rated participants’ acceptability by using a Likert
scale (1-4), with a 1 denoting strongly disagree and 4 denoting
strongly agree on four items.

Data Analysis

Visual analysis of single-case data was the fundamental and
common method for analyzing data (Kahng et al., 2010). Analysis
of the data is shown in Figures 1 and 2 for the baseline, inter-
vention, and follow-up phases. Based on the visual analysis of
the data, we determined the existence of a relationship between
the independent and outcome variables and the strength of that
relationship (Kratochwill et al., 2010). We also examined within-
and between-phase data patterns using a visual analysis of (3)
level, (b) trend, (c) variability, (d) immediacy of the effect, (€)
overlap, and (f) consistency (Horner et al., 2005; Kratochwill et al,
2010).
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Table 2 Inter-rater agreement percentages for baseline, intervention, and follow-up phases

Student A Student B Student C Across students
Phase WR CM WR CM WR CM WR CM
Baseline 100% 100% 100% 100% 100% 100% 100% 100%
Intervention 100% 83% 100% 100% 100% 100% 100% 94%
Follow-up 100% 100% 100% 100% 100% 100% 100% 100%
Note: WR indicates word recognition and CW comprehension of words with multiple meanings.
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Figure 1 Students’ word recognition performance during baseline, intervention, and follow-up phases.

Thus, we assessed the level, variability, trend, immediacy
of the effect, and overlap. Level referred to the mean of the
data points within a phase (Kratochwill et al., 2010). Variability
indicated the amount of variation in performance or the fluctu-
ation in a participant’s performance over time, which resulted
in the researchers’ inability to draw conclusions about treat-
ment (Cooper et al., 2007; Horner et al., 2005). Trend, also called
slope, referred to the tendency for a participant’s performance
to increase or decrease systematically during the baseline or
intervention phase. The most desired baseline is a horizontal
line because it better indicates the effectiveness of treatment
(Kazdin, 2011). To assess the immediacy of the effect, we com-
pared the level, trend, and variability of the last three data
points in the baseline phase to the first three data points in
the intervention phase as recommended by Kratochwill et al.
(2010). Overlap is the data points in baseline phase that overlap
with data points in the intervention phase (Kratochwill et al,

2010). Visual analysis findings offer conservative conclusions
regarding intervention effects.

We reported descriptive measures, including means, stan-
dard deviations, and ranges. Effect-size calculations were used
such as percentage of non-overlapping data (PND) and standard
mean difference (SMD) to supplement the visual evidence of
the effects of the vocabulary intervention. New evidence for the
efficacy of an intervention requires additional information. In
essence, the PND procedure is the appropriate technique for
quantifying intervention effectiveness (Scruggs & Mastropieri,
2013).

The SMD approach has many benefits because the results
of the SMD have an actual effect size value. One of most com-
mon SMD statistics is Hedge's g (Durlak, 2009) that provides a
powerful analysis for multiple baseline designs (Parker, Hagan-
Burke, & Vannest, 2007). To obtain SMD scores by using Hedge's
g, investigators subtract the intervention mean phase from the




476 | Journal of Deaf Studies and Deaf Education, 2020, Vol. 25, No. 4

Baseline Intervention

Follow-up

Student A

Student B

Correct Responses

24 e e e

oo
L

oa
PR THAT S T T |

LRt S S 255 & G B S m S o e S Do S B S e m e S S S S e pm s e S me s s s o s o g om e e

Student C

Sessions

Figure 2 Students’ performance during baseline, intervention, and follow-up phases on comprehension of the meanings of multiple-meaning words.

baseline mean phase and divide by the average of standard
deviation of both groups—baseline and intervention (Durlak,
2009).

Results

The rule in changing from a baseline phase to an intervention
involves assessing the level, variability, trend, immediacy of the
effect, and overlap. We implemented the intervention when the
baseline was stable for at least two sessions. With respect to
overlap, the results revealed that the non-overlap effect sizes
obtained in the present study were large (100%), which is a
limitation because, at 100%, there is no way to tell how much
difference there is between the groups—baseline and interven-
tion. For example, a mean of 0 for a baseline and a mean of 10 for
an intervention may be 100%, and a mean of 0 for baseline and
a mean of 24 for an intervention may also be 100%, but these are
clearly different scenarios. Hedge's g is a good additional value
to include because it shows exactly how far apart the baseline
and intervention data are in standardized units even though
both have 100% non-overlap (Gage & Lewis, 2013; Parker, Hagan-
Burke, & Vannest, 2007).

Word Recognition

This section presents the results that addressed the first
research question: (a) what effect does the intervention have on
the recognition of multiple-meaning words? All students were
tested during baseline, intervention, and follow-up phases with
respect to the 24 target words. Table 3 shows the mean, SD, range,
PND, and Hedge's g for word recognition in the baseline and

intervention phases for the three students. It can be seen that,
in the baseline phases, word recognition mean scores ranged
from 0 to 1.33, whereas during the intervention phases, word
recognition scores increased and ranged from 10.83 to 13.41.

Student A

The baseline phase for student A continued for three sessions
before the intervention was implemented to judge its effec-
tiveness. The mean and standard deviation of student A’s
performance in word recognition during the baseline phase
were M=133 and SD=.47. The baseline data were largely
stable before the intervention, and there was no variability
in performance. The percentage of correct word recognition
responses in the baseline phase ranged from 4% to 8% (range =1
word). The intervention data indicated an immediate and
positive increase in the mean word recognition score (M=11.25,
SD=5.51) with an accelerating trend. The percentage of correct
word recognition responses in the intervention phase ranged
from 13% to 92%, range = 19 words. The PND for word recognition
was 100%, and the Hedge’s g was 1.71, reflecting a large effect
of the intervention. The baseline data and intervention data
showed no overlap between the two phases (see Figure 1).

To assess the immediacy of the effect, the researchers com-
pared the level, trend, and variability in the last three data
points in the baseline phase to the first three data points in the
intervention phase as recommended by Kratochwill et al. (2010).
The three data points in the baseline phase ranged from 4% to
8%, whereas those in the intervention phase ranged from 13%
to 29%. Therefore, the intervention had an immediate effect. At
the end of the intervention, student A had recognized 92% of 24
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Table 2 Mean, SD, range, PND, and Hedge's g of word recognition across participants

'

Student Baseline Intervention Follow-up
Student A

Mean (SD) M =1.33 (47) M =11.25 (5.51) M = 17.00 (.00)
Range 1 19 0

PND 100%

Hedge’s g 1.71

Student B

Mean (SD) M =.00 (.00) M =13.42 (7.01) M =23.50 (.50)
Range 0 19 0

PND 100%

Hedge's g 191

Student C

Mean (SD) M =.80 (.75) M =10.83 (3.89) M =15.50 (.50)
Range 2 12 1

PND 100%

Hedge's g 2.67

target words. During follow-up 1 week and 1 month later, student
A recognized 71% in session one and 71% in session 2.

Student B

Student B was probed during four sessions of the baseline phase
before the intervention to judge its effectiveness (see Figure 1).
The mean and standard deviation of student B’'s performance
in word recognition during baseline were M= .00 and SD=.00.
The baseline data were stable and indicated no increase in
recognition before the intervention began. The percentage of
correct word recognition responses in the baseline phase was
0% (range =0). During the intervention phase, student B showed
an increase in the mean word recognition score (M=13.42,
SD=7.01), with a range of 13-92% (range=19). The effect of
the intervention on student B's performance was immediate,
and the data showed an accelerating trend followed by a ceiling
effect. The three data points in the baseline phase were 0%,
and the first three in the intervention phase ranged from 13%
to 33%. The PND for word recognition was 100%, and Hedge’s
g was 1.91. These results showed a consistent pattern with no
overlap. The total improvement in word recognition at the end
of the intervention was 92%. During follow-up 1 week and 1
month later, student B recognized 96% in session 1 and 100% in
session 2.

Student C

Student C was tested five times intermittently during the base-
line phase (see Figure 1), and the mean level and standard devi-
ation of the student’s performance in word recognition dur-
ing baseline were M =.80 and SD=.75. The baseline data were
largely stable and invariant before the intervention. The percent-
age of correct word recognition respenses in the baseline phase
ranged from 0% to 8% (range =2). Word recognition during the
intervention phase increased (M =10.83, SD=3.89) and ranged
from 21% to 71% (range = 12). The last three data points during
baseline ranged from 4% to 8%, and the first three data points in
the intervention ranged from 21% to 25%. The PND and Hedge's g
were 100% and 2.67, respectively. The intervention and baseline
data showed a consistent pattern with no overlap. At the end
of the intervention, student C recognized correctly 71% of the 24
target words. During follow-up 1 week and 1 month later, student
C recognized 63% in session 1 and 67% in session 2.

Comprehension of the Meanings
of Multiple-Meaning Words

In this section, the results of the vocabulary intervention on stu-
dents’ comprehension of the target words are presented during
the baseline, intervention, and follow-up phases (see Figure 2).
The specific research question examined was “what effect does
the intervention have on comprehension of multiple meaning
words?” The mean, standard deviations, range, PND, and Hedge's
g in comprehension of the target words were reported during
baseline and intervention phases. The data points in Figure 2
show the students’ performance during baseline, intervention,
and follow-up phases.

Student A

Student A was probed three times during the baseline phase, as
shown in Figure 2, and the mean and SD of student A's com-
prehension of the target words during baseline were M =6.83
and SD =.24. The baseline data was largely stable and invariant
before the intervention, and the percentage of correct target
word comprehension scores during baseline ranged from 27% to
29% (range =.5).

Comprehension of the target words’ meanings during inter-
vention increased immediately (M = 17.04, SD = 4.54) and ranged
from 40% to 100% (range = 14.5). To assess the effect’simmediacy,
the last three data points in the baseline phase ranged from 27%
to 29%, whereas the first three data points in the intervention
phase ranged from 40% to 52%. There was no overlap between
the intervention and baseline data. The PND and Hedge’s g in
comprehension of the target words' meanings were 100% and
2.14, respectively. At the end of the intervention, student A
comprehended correctly 100% of the 24 target words. During
the follow-up phase, student A comprehended correctly 100% in
both session 1, which was 1 week post intervention, and session
2, which was 1 month postintervention. g

Student B

Student B was probed four times during baseline as shown
in Figure 2, and the mean and standard deviation of student
B’s performance during baseline were M=8.75 and SD=.83.
The baseline data were largely stable and invariant before the
intervention. The percentage of target words comprehended
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Figure 3 Pre- and Post-Test Results.

correctly during baseline ranged from 33% to 42% (range =2).
During the intervention, student B's word comprehension scores
increased immediately (M= 19.58, SD = 3.90). The percentage of
words comprehended correctly during intervention ranged from
54% to 100% (range = 11). To assess the immediacy of the effect,
the last three data points during baseline ranged from 33%
to 42%, and the first three data points during the interven-
tion ranged from 54% to 67%. The intervention and baseline
data showed no overlap and a consistent pattern. The PND
and Hedge's g in comprehension of the target words' meanings
were 100% and 2.76, respectively. At the end of the intervention,
student B comprehended correctly 100% of the target words.
During follow-up 1 week and 1 month later, student B achieved
100% comprehension in both sessions.

Student C

Student C was probed five times intermittently (as shown in
Figure 2), and the mean and standard deviation of his compre-
hension of words with multiple meanings during baseline were
M=10.9 and 5D=1.74. The baseline data were less stable and
showed an accelerating trend in the first three data points; how-
ever, the last two data points before the intervention were stable.
The percentage of words comprehended correctly during base-
line ranged from 38% to 54% (range =4). Word comprehension
during intervention increased immediately (M =19.83,SD = 2.67),
and the percentage of target words comprehended correctly
during the intervention ranged from 60% to 100% (range=9.5),
To assess the immediacy of the effect, the last three data points
during baseline ranged from 42% to 54%, and the first three
data points during intervention ranged from 60% to 73%. The
intervention and baseline data showed no overlap and were
consistent. The PND and Hedge’s g for comprehension of the
target words’ meanings were 100% and 3,24, respectively, sug-
gesting the intervention was highly effective. At the end of the
intervention, student C comprehended correctly 100% of the 24
target words. During follow-up 1 week and 1 month after the
intervention, he achieved 100% in both sessions 1 and 2.

Pretest and Posttest

Allstudents assigned to the intervention and those in the control
group were pretested with 51 words before the baseline phase

¥ Pretest ™ Posttest

Student C Student D Student E
(not receive (not receive
treatment) treatment)

and posttested 1 week after completion of the study. A control
group in single-case experimental design is not necessary; how-
ever, this condition can indicate that extraneous influences are
not likely to affect the data. This means that any positive results
are due to the effects of the intervention (Kazdin, 2011).

Figure 3 depicts the pretest and posttest results for students
who received the treatment and those who did not. The mean
pretest and posttest scores for the intervention group were 3.00
and 23.67, respectively. For students who did not receive the
treatment, the mean pretest and posttest scores were 5.00 and
7.00, respectively.

Students who received the treatment demonstrated a signif-
icant improvement in their mean posttest scores. For example,
student A’s pretest score was 9.8% on all 51 words, whereas his
posttest score was 47.1%; this is an increase of 37%. Student B's
pretest score was 1.96%; his posttest score was 56.9%, an increase
of 54.9%. Student C's pretest score was 5.9%, and his posttest
score was 35.3%, an improvement of 29.4%, Among those in
the control group that did not receive the treatment, the first
student’s pretest score was 3.9%, and his posttest score was 9.8%,
an improvement of 5.9%. The second student’s pretest score was
15.7%; his posttest score was 17.7%, an improvement of 2.0%.
Taken together, these results show that the students’ improve-
ment in word recognition was attributable to the vocabulary
intervention.

Social Validity Data

The students who received the intervention completed a social
validity survey at the end of the study to evaluate their opin-
ions about the acceptability of the experimental procedures and
their effects on learning words with multiple meanings. The
researchers rated students' acceptability with four items on a
Likert scale (1-4) where 1 denoted “strongly disagree” and 4
“strongly agree.” For the four items, all students selected #4,
“strongly agree” (see Table 4).

Discussion

The purpose of this study was to examine the effects of a vocab-
ulary intervention to teach 24 words with multiple meanings
to fourth-grade DHH students. There was a functional relation




Table 4 Likert scale for social validity
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Strongly disagree Disagree  Agree Strongly agree
1.1learned new multiple-meaning words 1 2 3 4
2.1liked word web activities 1 2 3 4
3.1liked engaging in the multiple-meaning word activities 1 2 3 4
4.1 would like to use the multiple-meaning word activities again 1 2 3 4

between the intervention and the results. The results showed
that students who received the intervention improved signif-
icantly on the dependent variables—recognition and compre-
hension of words with multiple meanings. In contrast, students
who did not receive the intervention showed no significant
improvement on the posttest.

The vocabulary intervention's effects on the students’ word
recognition scores varied slightly; however, all students’ recog-
nition of target words improved. Students A and B scored 91%,
recognizing 22 of 24 words correctly. Interestingly, student B's
score improved even more during the follow-up phase—first
session, 95%; second session, 100%—whereas student A's score
was 70% in both sessions. Student C showed less improvement
compared to the other two students; he scored 71%, recognizing
17 of 24 words correctly, and during follow-up scored 63% in the
first session and 66% in the second. Students who did not receive
the treatment did not improve significantly.

The results of the intervention on the students’ comprehen-
sion of words with multiple meanings were the same during
the intervention and follow-up phases and showed substantial
improvement. All students scored 100% during the follow-up
phases, as they were able to select the two pictures among
the five available alternatives that corresponded to the two
meanings of the target words. Using picture cards as a tool
during intervention sessions to distinguish both meanings of
the targeted words may have helped the students recall these
words. In particular, repeated exposures to the same pictures
in addition to the instruction seem to have contributed to the
students’ ability to remember the target words.

This is the first study to date that has examined the effec-
tiveness of a vocabulary intervention in enhancing the recog-
nition and comprehension of words with multiple meanings
with DHH students in Saudi Arabia. The results are similar
to those of studies that demonstrated that direct vocabulary
instruction increased the ability of DHH students with limited
reading skills to recognize and comprehend words with multi-
ple meanings. Direct instruction helped students learn difficult
words that might interfere with reading comprehension, such
as those with multiple meanings, homonyms, and homographs
(National Reading Panel (2000); also, see the review in Trezek
et al., 2010).

Incidental vocabulary learning varies among DHH students,
and therefore, the students may need direct instruction to build
their vocabulary and to facilitate the development of their read-
ing skills (e.g., see review in Paul, Wang, & Williams, 2013).
Despite the demographic variability among the participants in
previous studies, including gender, language background, age,
and degree of hearing loss, the findings of the present study
are consistent with those of previous studies; direct instruction
has a significant positive effect (Barker, 2003; Cannon, Fredrick,
& Easterbrooks, 2010; Coleman, MacLauchlan, Cihak, Martin, &
Wolbers, 2015; Dimling, 2010; Lund & Schuele, 2014; Massaro &
Light, 2004; Trussell & Easterbrooks, 2014). In addition, delayed
reading skills did not appear to be a contributing factor that pre-

vented these students from learning and comprehending new
words. Direct vocabulary instruction confirmed the effectiveness
of teaching new words to DHH students who vary in their reading
skills and vocabulary development.

Limitations and Directions for Future Research

The present study had a few limitations. A single-case design
was used in which only a small sample (N = 3) received the inter-
vention; therefore, these results cannot be generalized to the
larger DHH student population. In general, DHH students vary
greatly in many domains, such as language exposure, parental
hearing status, hearing loss, age at identification, age at amplifi-
cation, etc. (Cannon, Guardino, Antia, & Luckner, 2016)—and this
limits the generalization of the results.

There is a limitation associated with treatment integrity.
Although inter-rater reliability was conducted on the students’
performances on the tests, it was not conducted on treatment
fidelity. We followed the protocol regarding the number of ses-
sions, but only one person (first researcher) assessed treatment
fidelity. The first researcher did ensure that the teacher was
administering the intervention according to plan; however, it is
recommended that future projects utilized two raters of treat-
ment integrity.

Typically, it is recommended that at least three data points
should be plotted during the baseline phase to ensure its stability
prior to the intervention stage. We had decided to proceed to the
intervention stage after plotting two data points, which we felt
did establish stability. While we acknowledge this as a limitation,
it is an open question whether the addition of a third data point
would have made any significant difference for the participants
in our study.

Several factors throughout the intervention were beyond the
researchers’ control, such as students’ and teachers’ absences,
field trips, and weather conditions. This presented a few prob-
lems, and the intervention took longer than expected. The third
limitation is associated with the fact that the intervention did
not include any tangible reinforcements for students between
sessions, and the first researcher observed that some students
appeared bored during intervention sessions and inquired when
the intervention would be finished. Future researchers may
consider strategies such as incentives to address this matter.
Fourth, the sample in this study included only males; future
researchers should consider including female participants.
Finally, the present study did not employ generalization probes
to assess whether students could transfer their knowledge of
target words from the vocabulary intervention to other content
areas of the academic curriculum. Future investigators may wish
to integrate generalization probes.

There are a few additional recommendations for future
research. Further research is needed to examine the effects
of this intervention with additional diverse groups of DHH
students. Additional research should also address various
factors, such as parental hearing status, students’ abilities,
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and hearing level, type of language, and other factors (e.g., see
discussion Paul et al., 2013).

Dimling (2007) found that DHH students with additional dis-
abilities had difficulty learning vocabulary taught compared to
DHH students without additional disabilities, whereas Aceti and
Wang (2010) found that both DHH students with and with-
out additional disabilities achieved significant understanding of
words with multiple meanings that were taught. Future research
should investigate the benefits of the present study’s interven-
tion with DHH students with additional disabilities, with atten-
tion to the number of words and duration of the intervention.
Aceti and Wang's success might have been attributable, in part,
to the fact that their intervention taught students only seven
words over 8 weeks.

The present study focused on assessing students’ perfor-
mance on a vocabulary picture test in isolation; therefore, future
research should assess students’ performance in an embedded
task in which students are asked to define words used in the
contexts of sentences. Finally, the intervention in the present
study may have the potential to be implemented with typical
literacy learners in general education, as well as with other
students in special education settings.

Conclusion

The present study examined the use of a vocabulary inter-
vention to teach 24 words with multiple meanings to fourth-
grade DHH students and to determine whether such an
intervention improved DHH students’ word recognition and
comprehension skills. The findings demonstrated that DHH
students were able to recognize and distinguish both mean-
ings of the target words correctly. In addition, follow-up
tests conducted 1 week and 1 month after the intervention
showed that students retained their knowledge of the target
words. Direct instruction in vocabulary is crucial in helping
struggling readers, such as DHH students, learn certain
difficult words that may impede reading comprehension.
Furthermore, the intervention of the present study incorporated
many causal elements, including visual materials, explicit
instruction, and scaffolding that facilitates learning for DHH
students.

Overall, the acquisition of vocabulary knowledge for a num-
ber of DHH students is quantitatively delayed in comparison
to the acquisition of their typical literacy peers. However, the
acquisition of English, including vocabulary knowledge, among
DHH learners is developmentally similar to that of children
who are typical learners (e.g., see discussion in Williams, 2012).
Paul and Lee (2010) and Paul et al. (2013) have also stated that
children who are DHH acquire vocabulary knowledge and other
literacy variables that are qualitatively similar to that of children
with typical hearing who are native speakers of English. Conse-
quently, it can be argued that DHH children learn vocabulary in
a manner similar to that of their typical hearing peers, but at a
slower speed. Because their rate of acquisition is slower and the
amount of learning is less than that of typical literacy learners
for a number of DHH children, these children need additional
and focused instruction.

Based on the findings of the present study, it can be argued
that Saudi DHH children who speak/sign Arabic are also able to
acquire vocabulary comparable to that of their typical literacy
learners who are native Arabic speakers, although at a slower
acquisition rate. In a similar manner, these Arabic DHH children
also require additional and focused instruction to improve their

vocabulary knowledge and, subsequently, their reading compre-
hension ability.
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Appendix A: Vocabulary picture test
T T O N T A N T O O A A T A A A e r vy

PR RRR LR RS R R R PR R PR R ORI R R R R R R R R R R
RN RN RN LN R YRR RN R R RN R R R D S e PR

T T T T T T I T Y A r o W W
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Appendix B:
Basaiall Jlaal) cld Cila jiall daild
A laal) AV ) Al
Second Meaning First Meaning Word
Oaially 3,6l b kS il b o A
Cut something Telling a story Telling a
story
plaad) plaka J glid odd gl cp Ll Jo\is Jdelis .2
Eat Take something Take
Bl pdil) g A8 )11 Cpa La g .3
Tree trunk Leg (lower limb) Leg
Ol O Salad) o jaad slall 5 o (A £l w4
Filling a hole Dam Dam
P & . (10a J&) g M5
Jealous Grotto Grotto
Ade fuiy) X i gall ) Al Gl U .6
Turn around Home (house) Home
(3aslwall) Aigle i saslu Sl g (58 pall o La elu 7
Help Wrist Wrist
B CSual) (B glamal) M .8
Unjust Neighbor Neighbor
Skl & gl pailall <l gaf (e isgs .9
Thorn Fork Fork
e il (b Al g ik 10
Circumstance Envelope Envelope
bglall bl 5 gy a3a] Jé 11
Take a nap Talking Talking
plia e JSy (bl e il Juadl cha 12
Line Classroom Classroom
gaaall (@ hll o8 Jla 3 g Jw 13
Take another direction Money Money
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Agdiall 3, il ga plu GOl (e aleal) alu ple .14
Deliver Greeting Greeting
il i 4y e B ke Le 15
Horse-drawn cart Car Car
Ao (@) A dle o @4 .16
Torn Difficult Difficult
Judia) S8 w 17
Celebration (Eid) Repeating Repeating
S Aifi g s el £ 40 Sla Jls> 18
Passport Allowable Allowable
wand Ludany 4, jlia (J jUal) Cita use Blal) 38 e « .19
Neighborhood Alive Alive
Ol Gl Yl pae O .20
Teeth Age Age
(el ) Gigen pan dgna wa 21
Seed Love Love
Al a3l Ao gk ol 4d IS La du .22
Leaves Paper Paper
U Ao Jan g ald Y o o lllal) i pa Gpa 23
Multiplying Hit Hit
$om9 A Ga gahi e Ol lary) e Y
An oasis Eye Eye
pldy La Jlidy 1 ¢ Gl g il g1 53 ya g g S, 25
Options Cucumber Cucumber
dadal) alllal) 8 pradl JA13 e g i 26
Turn the page Heart Heart
4Lt g 301 AN Jga a¥ (e .27
llliterate Mother Mother
Ao dally Aol jal) 43 2 cisal) Juad/ i)  gual Juai .28
Classroom Seasons Classroom
el alllal) 28 (o la pundl slis | G gu2ae b 29
Came Foot Foot
e gl ol Ol (pdna <30
Go/Went Gold Gold
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dal o (D) 51 3 (D (g ,ad) Bl pad gl .46
Freedom the weather is hot Hot
Ll sl sl plie palll 4le (gl plal ol .47
Glory Bone Bone
Uad use ) (b daa daua 48
Correct or (Valid) Health Health
Wi b gai g sall 0340 ) b obpad) 48 (S a2 ge cib 3a.49
Opinion about something Parking Parking
VYo alefddu faaall dle ale 50
Year Public Public
pidig ) e g A.51
Rebuff River River
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Appendix C:
dasnial) (Alaad) <ild cula yial) daild
AN el A ) Lalsly
Second Meaning First Meaning Word
oabally (3,50 el JUbS duall) a8 wad 1
Cut something Telling a story Telling a
story
plakd) alaks  gli3 034} (gl cp LAl Jylis Jolss .2
Eat Take something Take
bl (3l pa) g 48 01 (o La @ .3
Tree trunk Leg (lower limb) Leg
Ol (o Splad) ol elall (5 e (A s L) S 4
Filling a hole Dam Dam
i) e #Y e (81 ) cigsl) & 5
Jealous Grotto Grotto
e i) M) puagall ) Ao JENT) a6
Turn around Home (house) Home
(daeluall) digle (o) saelu IS 9 (38 pal) (s La el |7
Hel Wrist Wrist
el CSanall (A glaal) M .8
Unjust Neighbor Neighbor
Sl &) gl Bailal) il gaf ¢y s 9
Thorn Fork Fork
e il A Al ) puda g s 10
Circumstance Envelope Envelope
Bl (A pli iy Cata Jé .11
Take a nap Talking Talking
pilian p JSoy bl o el Juadl) dea 12
Line Classroom Classroom
geasall @kl e Jla 3 58 Jwe 13
Take another direction Money Money
Bodiall &y ) il ga alu ol e alaal) ale alw 14
Deliver Greeting Greeting




F. M. Algraini and P. V. Paul | 489

Jadd) L o 4y 0 B ks Le A5
Horse-drawn cart Car Car
dusl) e A e cra @4 .16
Torn Difficult Difficult
Juia) Js w 17
Celebration (Eid) Repeating Repeating
S 4B 13152 el pdd Sl Jse 18
Passport Allowable Allowable
ool Ly 4y Uit LAl Cia use Blad) a8 Lo « 19
Neighborhood Alive Alive
e { g R Ol pas O .20
Teeth Age Age
() ) Gign ped Az 21
Seed Love Love
Al Ga gl dde aaby g 4o Sy La dus .22
Leaves Paper Paper
EUl e Juan g ald Y i o3a ) allhall G pua G 23
Multiplying Hit Hit
a9 A Ga gl b Gl Jlary) g Y
An oasis Eye Eye
Appendix D: Social validity.
Strongly disagree Disagree Agree Strongly agree
1.1leamed new multiple meaning words 1 2 3 4
2.1 liked word web activities 1 2 3 4
3.1liked engaging in the multiple meaning words activities 1 2 3 4
4.1 would like to use the multiple meaning words activities again 1 2 3 4




