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Abstract 
Secondary Students, especially students with exceptionalities and an Indivi-
dualized Education Plan struggle with academic demands, challenges of tiered 
vocabulary, and the lack of comprehensive vocabulary instruction. Research-
ers have examined the outcomes of computer-assisted instruction on students’ 
with exceptionalities vocabulary development using various technology. To meet 
the critical academic vocabulary acquisition needs of secondary students with 
exceptionalities, research supports the use of technological applications as in-
dependent word-learning strategies. 
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1. Introduction 

Vocabulary knowledge is one of the essential components of literacy achieve-
ment. Vocabulary knowledge, both oral and written, is critically important for a 
student’s success in school and beyond (Kamil et al., 2008). Research has sup-
ported the importance of providing explicit vocabulary instruction to improve 
students’ reading comprehension and writing quality, and their listening and 
speaking vocabulary (Joshi, 2006; Kame’enui & Baumann, 2012). Direct class-
room instruction often does not provide adequate time for students to remem-
ber, understand, apply, analyze, and evaluate new vocabulary words. Direct vo-
cabulary instruction is undoubtedly essential, yet research indicates that a stu-
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dent with a well-developed vocabulary learns many more words indirectly through 
reading than from classroom instruction (Cunningham & Stanovich, 1998; Nagy 
& Herman, 1984). Vocabulary instruction, at the secondary level, is rolled into 
content area instruction and therefore gives students a very limited amount of 
time to learn and acquire word meanings compared to the elementary level. Bryant, 
Goodwin, Bryant and Higgins (2003), summarized twenty-five years of vocabu-
lary intervention research, calling attention to the unique challenges faced by 
secondary students with exceptionalities, both struggling readers with 504 Ac-
commodation Plans and students with Individualized Education Plans (IEP) 
with a classification of Learning disability (LD). Struggling readers at this level of 
education are often behind their general education peers when it comes to vo-
cabulary knowledge. Bryant et al. (2003) recommended that for these students, 
vocabulary knowledge is not equal to their general education peers due to their 
lack of independent word-learning strategies. Today, in the 21st Century, tech-
nology is a dominating force; however, its influence has yet to be understood en-
tirely in education (Alemu, 2015). 

During the 2014 Future of Education Technology Conference (FETC), CEO 
Julie Evans revealed major technological trends identified from a 2013 Speak Up 
Survey from Project Tomorrow. Evans claimed that 89 percent of high school stu-
dents have access to Internet-connected smartphones, and 60 percent have access 
to personal computers (Riedel, 2014). Technological devices, such as personal com-
puters, tablets, and cell phones, are now utilized by students as mobile learning 
tools, thus transforming their learning practices. Educators should use technol-
ogy and technological devices to motivate and engage students in developing 
their literacy, vocabulary, and language skills. Instructional technology, such as 
applications (apps) found on the Internet, is beneficial for all students. These 
apps individualize learning and customize instruction to meet a student’s unique 
needs and learning rate (Dikusar, 2018). Our students are comfortable in the 
world of technology and utilize it every day of their lives. They enjoy using the 
latest tech and trying out the newest cool apps (Marchetta, Masiello, & Rosen-
blatt, 2018). An app is any program or group of programs designed for the end- 
user (Karch, 2019). Application software includes such things as database pro-
grams, word processors, Web browsers, and spreadsheets. Also, technology mo-
tivates students to be more engaged in reading and learning, especially when they 
interact with the text using interactive technological tools (Traore & Kyei-Blank- 
son, 2011; Ware, 2008). Based upon the engaging, repetitive, multi-modal nature 
of technological tools available in the 21st Century, vocabulary apps on a stu-
dent’s personal computer, used as independent word-learning strategies, can pro-
vide educators with a powerful tool to support direct instruction and foster vo-
cabulary development for all students, especially those who are struggling read-
ers and learning disabled. The motivation and engagement is already present 
when student use technology so teachers need to harness that for educational pur-
poses to foster learning. 
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2. Vocabulary Development 

Vocabulary development is the foundation for learning any language; it is ac-
quiring new words to use in daily life. Vocabulary development concentrates on 
helping students learn the meaning of new words and concepts in various con-
texts and across all academic content areas. Teaching students to develop voca-
bulary means providing explicit instruction on essential words from the text and 
providing them with strategies to support learning word meanings independently. 
Vocabulary is acquired incidentally, through indirect exposure to words and in-
tentionally, through explicit instruction in specific words and word-learning strate-
gies (Alemi & Taxebi, 2011). As students grow, it is critical for both their oral 
and written vocabulary to expand, allowing them to comprehend increasingly 
complex grade-level text (Kamil et al., 2008; Loftus & Coyne, 2013).  

3. Challenges to Vocabulary Development for Struggling  
Readers and Students Classified with a  
Learning Disability 

A struggling reader is a student who has been identified, through standardized 
assessments, as reading below their current grade level. He/She has trouble when 
reading grade-appropriate texts. The National Joint Committee on Learning Dis-
abilities (NJCLD) defines Learning Disabilities (LD) as a general term that refers 
to a mixed group of disorders revealed through substantial difficulties in the ac-
quisition and use of listening, speaking, reading, writing, reasoning, or mathe-
matical abilities (American Speech-Language-Hearing Association, 1991). Ac-
cording to the US Department of Education, in 2013-14, the number of children 
ages 3 - 21 receiving special education services was 6.5 million, or about 13 per-
cent of all public-school students. Among students receiving special education 
services, 35 percent had specific Learning Disabilities, making LD the largest cate-
gory within the 13 Special Education classifications (IES, 2021).  

Students with LD have difficulties with short-term and long-term memory; 
therefore, they have unique challenges concerning metacognition. Metacogni-
tion, the ability to think about one’s thinking, is critical to learning, memory, and 
academic achievement (Sperling, Richmond, Ramsay, & Klapp, 2012). Lack of 
metacognitive skills affects students’ ability to recognize task requirements, se-
lect and implement appropriate strategies, and monitor comprehension (Halla-
han, Kauffman, & Pullen, 2012). Reading comprehension affects every academic 
subject in school and poses the greatest difficulty for most students with LD. Stu-
dies have confirmed that there is a solid connection between vocabulary know-
ledge and reading comprehension (Baumann et al., 2003). Students, who have an 
inherent difficulty learning from texts, are at a significant disadvantage in find-
ing academic success (Roberts, Torgesen, Boardman, & Scammacca, 2008). 

Students at the secondary level encounter a plethora of content-rich, content- 
area texts. To achieve comprehension of these content-area texts, they must 
know the meanings, relationships, and contextual interpretations of each new vo-
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cabulary word (Bryant et al., 2003). Evidence-based classroom strategies, such as 
cooperative learning, direct instruction, and scaffolded instruction (32 Research- 
Based Instructional Strategies, 2017), have been infused into traditional class in-
struction as a direct result of research completed in this area. However, learn-
ing-disabled secondary students are still struggling to acquire mastery regarding 
the content-heavy texts used within their classrooms. Vocabulary development, 
especially for students with Learning Disabilities, is affected by the number of 
experiences and opportunities they are given to learn new words. As Kennedy, 
Deshler and Lloyd (2015) noted, “given traditional general education instruc-
tional settings at the secondary level, it is unlikely a student with LD, who strug-
gles with reading, will receive the type and amount of evidence-based reading in-
struction needed to improve reading skills and make progress within the content’s 
standards” (p. 23).  

1) Challenges of Tiered Vocabulary. 
Further research for evidence-based practices to teach vocabulary developed the 

concept of word tiers. According to Beck, McKeown and Omanson (1987), there 
are three types of vocabulary words; three tiers of vocabulary: a word’s frequency 
of use, complexity, and meaning regulates into which tier the word falls. Tier 
one consists of basic words such as boy, cat, run, and red. These words seldom 
require direct instruction and typically do not have multiple meanings. Tier two 
consists of high frequency, multiple-meaning vocabulary words, and Tier three 
consists of low-frequency, context-specific vocabulary words. Tier two and three 
words create a student’s academic language, which is most commonly used within 
the school setting. Academic language is often viewed as a second language be-
cause all literate people must learn it to access educational content (Solomon & 
Rhodes, 1995). Although we learn oral language, which allows us to speak with 
one another, learning an academic language is far more complicated because it 
involves language not customarily used in oral speech (Fang, Schleppegrell, & 
Cox, 2006; Zwiers, 2007). Beck et al. (2008) explained, “Tier two words are the 
words that characterize written text but are not so common in everyday conver-
sation. This means that learners are less likely to run into these words as they 
listen to daily language. The opportunities to learn Tier two words come mainly 
from interaction with books. Also, because getting meaning from written con-
text is more difficult than getting meaning from oral contexts, learners are less 
likely to learn Tier two words on their own in comparison to the words of eve-
ryday oral language” (pp. 7-8). Secondary students, especially those with LD, 
struggle to increase their knowledge of content-specific Tier two and Tier three 
vocabulary words; this is often due to poor memory skills, the lack of direct in-
struction, or the ineffective use of word learning strategies (Beck & McKeown, 
2002). A well-developed vocabulary has long been documented as crucial for 
success in reading. Research has repeatedly acknowledged that vocabulary size is 
one of the strongest predictors of reading development (National Institute of 
Child Health and Human Development, 2000). A limited vocabulary is a signifi-
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cant obstacle to the critical literacy skills required of students in secondary schools.  
Challenges resulting from the Implementation of the Common Core Standards 

of Education.  
In 2009, the Common Core Standards of Education (CCSE) were implemented 

in the United States, and New York State adopted in 2011. According to the NYS 
Board of Education, “The Common Core State Standards for English Language 
Arts & Literacy in History/Social Studies, Science, and Technical Subjects (‘the 
Standards’) are the culmination of an extended, broad-based effort to fulfill the 
charge issued by the states to create the next generation of K–12 standards in 
order to help ensure that all students are college and career ready in literacy no 
later than the end of high school” (CCSE, 2010). Common Core Curriculum Stan-
dards (CCCS)’s development/implementation neglected to make provisions for 
special-needs services, which in turn significantly increased the achievement gap 
for millions of children who have mental, emotional, or physical disabilities that 
affect their classroom learning. In 2017, NYS implemented a revised CCCS, yet 
these standards still in place in 36 states across the US, thus marginally increas-
ing the achievement gap for students with disabilities each year  
(https://www.edweek.org, 2018). Those opposed to the CCCS argued that im-
plementing this national program created a “one-size-fits-all framework” (Hal-
laday & Moses, 2013: p. 33) that stands in grave contrast to the diverse nature of 
students in schools throughout the United States. The standardized nature of the 
CCCS assumes all students begin their academic career at the same academic 
level and will complete it had mastered the same academic standards at the same 
rate (Tienken, 2011). Using a longitudinal study of students with disabilities 
aged 7 to 17, research collected on reading ability found this assumption to be 
false (Wei, Blackorby, & Schiller, 2011). Students classified with a disability that 
negatively affects their academic performance are expected to meet the same in-
creased educational rigor that their classmates without disabilities must meet 
(Kirkland, 2011). Haager and Vaughn (2013) maintained that the increased aca-
demic expectations of the CCCS are negatively affecting the potential for stu-
dents with disabilities to graduate from high school.  

There is currently a paucity of research regarding the long-term effects of im-
plementing the CCCS on students with disabilities, yet Beals (2014) addressed 
the implications of these standards, with specific reference to students with LD. 
Beals stated, “though most Common Core goals are abstract and schematic, col-
lectively they constitute a one-size-fits-all approach that, in practice, has severely 
straight-jacketed America’s special-needs students” (p. 1). Beals (2014) further 
asserted, “now that this general curriculum is being shaped by dozens of grade- 
specific Common Core standards, and that teachers (including special education 
teachers) are increasingly expected to align each day’s lesson with one or more of 
these standards, there’s even less room for remediation or acceleration” (p. 1). 
Data from the National Assessment of Educational Progress (NAEP) (2014) in-
dicated that in the US, only 36% of eighth graders read at a basic level, with vo-
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cabulary cited as one of the primary barriers to reading comprehension; schools 
with the highest concentration of special-education students saw a 64 percent 
decrease in reading scores and a 72 percent decline in math scores (NAEP, 
2014). Beals (2014) highlights most educators’ concerns when attempting to dif-
ferentiate instruction for their struggling readers and at-risk students; how can 
they support their exceptional students when their classroom functions under 
“one-size-fits-all” guidelines and ignores the skill levels and specific needs of these 
learners?  

2) Lack of Comprehensive Vocabulary Instruction. 
Kennedy, Deshler and Lloyd (2015) stated: “For students with Learning Dis-

abilities both direction in word meanings and building capacity through the use 
of strategies are generally needed for successful learning” (p. 23). Stanovich 
(1986) sheds light on the pivotal issue of adolescents who choose not to read in-
dependently. These students go to great lengths to comprehend content-related 
texts. Stanovich (1986) stated that students who perform at lower levels than 
their more skilled peers in vocabulary knowledge would fall further and further 
behind their general education peers as they get older. Building upon the foun-
dational ideas of Hirsch Jr. (2003), research suggests that struggling readers en-
counter difficulty with classroom texts because comprehension of such texts re-
quires content-specific prior knowledge. The analysis of Faggella-Luby & Desh-
ler (2008) points to direct instruction as well as activity-based and computer-as- 
sisted methods as effective ways to improve vocabulary acquisition. Textbooks 
used by secondary students often provide too little support for students with LD, 
as these students may require multiple exposures in various formats to develop 
deep meaning and achieve understanding (Roberts et al., 2008). Sharon Vaughn 
stated, “differences in depth of understanding are related to the number of times 
and the variety of contexts in which a word is encountered and used” (p. 19). 
Vaughn and others wrote this brief to “provide schools, districts, and states with 
background knowledge about best practices for older students who struggle to 
read. It focuses on the reading skills that adolescents need to more fully access 
content-area curricula and, in turn, secure a productive future” (Boardman, Ro-
berts, Vaughn, Wexler, Murray, Kosanovich, & Center, 2008: p. 1).  

According to Hallahan, Kauffman and Pullen (2012), in 2000 the National 
Reading Panel synthesized research on how children acquire reading and best 
practices for reading instruction (National Institute of Child Health and Human 
Development, 2000). This report identified the five essential components of ef-
fective reading instruction, one of which was vocabulary instruction. These au-
thors suggested that research-based strategies, such as content enhancement, 
graphic organizers, mnemonics, task analysis, direct instruction, and peer tutor-
ing should be used for classroom instruction to support students with LD. Stu-
dents with LD make up the largest category of special education students. Due to 
the low occurrence of behavior problems in most LD students, they usually re-
ceive instruction in full-inclusion settings, thus alongside their general education 
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peers (Hallahan et al., 2012). 

4. Effective Vocabulary Development 

According to Graves (2000), there are four components of an effective vocabu-
lary program: broad or all-embracing independent reading to expand word know-
ledge, instruction in specific words to enhance comprehension of texts contain-
ing those words, instruction in independent word-learning strategies, and word 
awareness and word-play activities to motivate and augment learning (Graves, 
2000). Technology addresses each of Graves’ components due to its engaging, 
repetitive, multi-modal capabilities. Technology provides the ability to custom-
ize learning to support each user’s unique learning needs. Also, technology pro-
vides students with a sense of personal responsibility and control. If the student 
feels confident in his or her ability to perform well on an academic task in a risk- 
free environment, the student will more likely try to complete the task indepen-
dently (Clark, 2013). The ability of a learner to work effectively and indepen-
dently while still gaining meaning is student-centered and promotes learner in-
dependence. Customized instruction for struggling readers and students with 
LD will lead to learner independence (Padron & Waxman, 1999; Proctor, Dal-
ton, & Grisham, 2007). As the importance of vocabulary acquisition connected 
to reading as a life skill was presented, technological applications have shown to 
be an evidence-based strategy to enable struggling readers and students with LD 
to acquire more skill. The vocabulary acquisition needs of secondary students 
with exceptionalities have shown through research to benefit from the use of 
technological applications as an independent strategy available to today’s teach-
ers. Students can use technological apps independently, both inside and outside 
of the classroom environment to support classroom instruction. These apps al-
low students to customize their learning and engage with new vocabulary words 
multiple times in a variety of contexts, therefore providing a depth of understand-
ing that too often does not occur with classroom instruction alone. Secondary 
students are preparing for their college entrance exams and will require a robust 
vocabulary to achieve success with these standardized assessments. The disse-
mination of this information is needed to provide teachers with the additional evi-
dence-based applications to explore. 
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