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Abstract 

 

 This research studied the effects of using word sorts in combination with iPad spelling 

applications on the spelling acquisition of a third grade student with a Specific Learning 

Disability.  The researcher measured the effects on spelling acquisition using pre- and post-

assessments.  The informal assessments used included a Words their Way Spelling assessment, a 

Nonsense word assessment from Teaching Phonics and Word Study in Intermediate Grades, and 

a questionnaire.  The student engaged in word sorts prior to completing a spelling application on 

the iPad.  The strategies implemented with gains in spelling skills and had a positive effect on the 

student’s attitude towards spelling.  The research also showed positive effects in the student’s 

reading of nonsense words.  More research applying these techniques to students with and 

without disabilities should be conducted to further explore these approaches.   
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CHAPTER ONE: Introduction 

 

Statement of the Problem 

Research in literacy has long shown that spelling, decoding, written language, and 

reading abilities have been linked together (Wiseman, 1980).  Spelling can be described as 

identifying or reproducing an accurate progression of letters in either oral or written form 

(Santoro, Coyne, & Simmons, 2006).  Spelling is a complex skill, one in which students are 

required to cognitively juggle multiple mental processes in order to produce a desired outcome. 

Phonemic awareness can be defined as hearing and manipulating sounds. Morphophonemic 

sounds are the ability to apply sounds to make words. When individuals learn to spell, they are 

required to use their memory skills, phoneme-grapheme awareness, phonemic awareness, and 

morphophonemic sounds. The ability to spell involves the precise combination of the 

phonological and alphabetic ability of beginning to read.  Like beginning reading skills, a 

person’s writing fluency, reading skills, written expression, and perception of writing skills is 

affected by their spelling acquisition.   

An individual learning to spell is affected by a person’s ability to communicate 

effectively through written language, and it affects the individual’s ability to read. In the school 

environment, many children who have reading and writing challenges also have spelling 

challenges.  Researchers similar to Werefl and Schuele (2012), Evmenova, Graff, Jerome, & 

Behrmann, (2010), and Wood, Jackson, Hart, Plester, and Wilde (2011) have completed research 

to support students with spelling challenges in order to improve writing.    

Throughout my five years of teaching experience, I have used a variety of different 

techniques to teach spelling to elementary students.  As a special education teacher, I have 

worked with a variety of teachers in how to assist students to increase their spelling skills and be 
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successful writers.  In working with various teachers, each one employs a different way to teach 

spelling and spelling strategies.  Some educators teach spelling using phonics and high frequency 

sight words, and other educators used a traditional spelling book method.  In other classrooms, 

other teachers has selected three to five basic sight words that were commonly misspelled in the 

students’ writing and assign those words as their spelling words for the week.  Also, a handful of 

teachers assessed the students’ ability to write two sentences using a pervious spelling word.  

While working with variety of spelling strategies, I felt overwhelmed balancing the different 

expectations, differentiation, and scaffolding for the students’ instructional needs.   

With all of these complex instructional techniques, I found a focus when one teacher 

started to use Words Their Way (Bear, Invernizzi, Templeton, Johnston, 2008) in place of her 

high frequency word lists and sentences during the 2011-2012 school year.  During the 2012-

2013, five out of seven classroom teachers with which I shared students implemented Words 

Their Way as portion of their literacy instruction.  They implemented it with fidelity including 

pre- and post-assessments. In each of the classrooms using Words Their Way, the classroom 

teacher had up to five different spelling lists each week.  Other general education teachers 

throughout the district also implemented Words Their Way.   

Along with using Words Their Way (Bear et.al, 2008) my school district took on the 

philosophy of learning for the 21
st
 Century which includes the effective use of instructional 

technology.  The school district has the goal of preparing the students for college and career 

readiness. After high school, students will be required to use technology independently in a 

variety of forms. Back mapping from that ultimate goal, many of the classrooms have a 

SMARTBOARD, half of the classrooms have iPads, and all of the classrooms have laptops and 
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CD players to listen to stories.  All of the elementary students in the district also have access to 

the use of a laptop two times a week in the library.   

Another major transformation the school district executed during the 2012-13 school year 

was the Math and English Language Arts/Literacy Common Core State Standards (CCSS) 

(National Governors Association Center for Best Practices & Council of Chief State School 

Officers. 2010).  The district worked throughout the last two years to train teachers on the 

Common Core State Standards.  In 2010, forty-five states, including five of the United State 

territories, adopted the Common Core State Standards (National Governors Association Center 

for Best Practices & Council of Chief State School Officers 2010).  The Common Core State 

Standards provide universal benchmarks for students in each grade level, K-12.  Researchers, 

educators, and leading experts have designed the standards.  In the state of Wisconsin, prior to 

the Common Core State Standards (CCSS), the standards were the Wisconsin Model Academic 

Standards (Wisconsin Department of Public Instruction 2013), broken down into three grade 

levels, including fourth, eighth, and twelfth grade.  In contrast, the CCSS are organized by grade 

level at the elementary level. The CCSS assist teachers in ensuring students have the appropriate 

skills and knowledge to be successful in their learning.  Similar to the 21
st
 Century technology 

initiative, the district’s implementation of the new standards is expected to assist students to be 

better prepared for a four-year university, technical college, or go straight to the work force.  

As an educator in the district which has the goal of having students prepared for the 21
st
 

Century technology and using the CCSS, the students on my caseload should be prepared for the 

21
st
 Century technology as well, including students with a variety of learning styles and needs.  

A third grade student who was identified with a Specific Learning Disability in the area of 

reading, writing, and math was selected for this particular research study.  The student was 
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identified at the beginning of December 2011.  The student had modified spelling lists which 

consisted of words at his reading, writing, and spelling levels during his second grade and third 

grade years.  Throughout the week, the student was able spell his weekly words correctly on the 

tests; however, he was not able to use his spelling strategies while writing daily without prompts.  

One of the Reading Anchor Standards in the CCSS is “Phonics and Word Recognition,” 

which requires third graders to identify and apply phonics and word study skills in decoding 

words.  This standard has four subsections which require student to identify and know prefixes 

and suffixes. Third graders are also expected to decode words and multisyllabic words. The 

fourth area in the standards requires third graders to read grade level irregularly spelled words.   

Due to my role as a special education teacher who works with students in third grade, the 

students have been identified to having challenges in learning at the same rate as students 

without special needs; however the students are expected to continue to grow in literacy.  Similar 

to the classroom teachers, I have also implemented Words Their Way strategies, a variety of 

technology, and the CCSS.  I was interested in researching how one of my students with a 

Specific Learning Disability would grow using Words Their Way with iPad spelling applications. 

Therefore, I formulated the research question, what are the effects of using word sorts in 

combination with iPad spelling applications on spelling acquisition of a student with a Specific 

Learning Disability? 
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Key Terms 

 

Applications (Apps): Computer software intended for use on small mobile electronic devices 

such as the iPad, tablets, and iPod. 

 

Blends:  Two or three consonants written together and create a particular sound   

 

Consonant Vowel Consonant (CVC) Words: Words that consists of a consonant followed by a 

vowel then another consonant 

 

iPad or other mobile electric devices:  A small mobile electronic device which allows users to 

access resources without the retrains of a traditional desktop computer 

 

E-Word Wall: Electronic versions of the word wall with words and/or pictures 

 

Handheld Devices: Electronic devices such as iPads, tablets, iPods, and/or mobile phones 

 

iPad: Small mobile electronic device able to complete similar tasks as a computer 

 

Phonological Awareness: Learners’ knowledge of sound structure through listening to an 

isolated sound and verbally producing a target word, and segmenting words presented orally   

 

Pull-out Setting: Alternative setting where a child who has been identified as having a disability 

in school performance can learn strategies and support to complete tasks 

 

Specific Learning Disability: A disability in learning differently than typically developing peers 

in the areas of reading, writing, or math 

 

Spelling: Identifying or reproducing an accurate progression of letters, whether it is in oral or 

written form 

 

Text Messaging (SMS): Sending written communication from one mobile device to another   

 

Word Reading: Reading single words 

 

Word Sort: Sorting words into common themes  
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Chapter TWO: Review of Literature 

Introduction 

The ability to spell affects the ability of an individual to communicate effectively through 

written language, and it can even affect the individual’s ability to read.  Spelling is linked to 

reading, written language, and phonemic awareness.  A person’s ability to spell correctly in a 

formal and informal academic setting is influenced by how a pupil learned to spell.  In the school 

environment, many children who have reading and writing challenges also have spelling 

challenges.  Researchers have completed studies to support students with spelling challenges in 

order for them to be successful in spelling and improve their writing skills.  In order to assist 

students who have literacy difficulties, teachers have been implementing a variety of spelling 

activities in addition to a traditional spelling book for students to learn how to spell and how to 

generalize the principles of spelling.  They are teaching students how to spell using the principles 

of spelling; researchers have been studying and testing their theories of the activities, such as E-

Word Wall, the cover-copy-compare spelling strategy, the error self-correction strategy, and a 

variety of other spelling strategies that will be discussed throughout this chapter.   

The first part of the chapter will examine recent research who conducted several studies 

in the areas of literacy and the effectiveness of a variety of spelling strategies being taught to 

students.  Werfel and Schuele (2012) as well as Santoro, Coyner, Simmons (2006) examined the 

effectiveness and the use of a variety of spelling strategies with students who were and who were 

not identified with a disability.  Werfel and Schuela (2012) examined kindergarteners’ skills 

when segmenting and representing consonant blends.  The purpose of Werfel and Schuela’s 

study was to explore the growth of kindergarteners’ ability to represent and segment consonant 

blends, specifically the initial and final blends in words that were a required first step in learning 
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how to spell.  Santoro, Coyne, and Simmons (2006) examined the relationship between spelling 

and reading in beginning spellers who may be at risk for developing a reading disability.  

Students’ ability to understand phonological awareness and alphabetic understanding was 

directly connected to their ability to spell accurately, understand spoken language, and the 

general principles of the writing (Santoro, Coyne, & Simmons, 2006), which directly linked to 

this study to improve students’ ability to spell who have a learning disability.   

The second part of the chapter will examine the research that examined spelling strategies 

of students with disabilities.  Nies and Beliore (2006), have studied the effects of spelling 

strategies on students with learning disabilities using the cover-copy-compare strategy versus the 

copy-only strategy.  The cover-copy-compare strategy used the following sequence of instruction 

with students.  First, the student stated the word.  Second, the student then pointed to the word 

used as a spelling word.  Third, the student restated the word and then hid the spelling word.  

After that, he/she wrote the word on paper comparing the spelling word to the accurate model.  

Finally, the student edited the spelling word if needed.  The copy-only strategy consisted of the 

student stating the word, then pointing to the spelling word, restating the spelling word, and 

writing the spelling word.   

Additional researchers, such as Viel-Ruma, Houchins, & Fredrick (2007), examined error 

self-correction and the connection to spelling with secondary students with disabilities.  The 

error self-correction model assisted the students in checking for accuracy after each spelling 

word.  Narkon, Wells, and Segal (2011) examined the use of the E-Word Wall with a student 

who had a learning disability and a student with Autism Spectrum Disorder.  E-Word Walls 

assisted students with disabilities, such as learning disabilities and autism, and other researchers, 
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McClanaham, Williams, Kennedy, and Tate (2012) researched the effectiveness of iPads with a 

student with Attention Deficit Hyperactivity Disorder (ADHD) on reading and academics.   

The final section of this review of literature will examine the research related to the use 

of technology associated with an individual’s ability to use spelling strategies effectively.  Wu 

and Zhang (2010) examined the effects of handheld devices with learners.  Handheld devices are 

examples of technology that can be held in the hand, such as the iPod, phone, or iPad.  In 

addition, researchers examined the effects of text messaging with students who were 9- and 10-

years old and who had not possessed a cell phone prior to the study on their spelling skills.  

Currently, researchers are starting to examine the effectiveness of using handheld technological 

devices.  However, the effectiveness of using handheld technology has not been fully explored 

due to the newness of this technology.  Crichton, Pegler, and White (2012) researched how 

personal electronic devices, such as iPods and iPads, work in the school setting and how the 

learning could change for educators as well as students.  Similar to Crichton, Pegler, and White 

(2012), Rossing, Miller, Cecil, and Stamper (2012) examined using technology in education with 

students and its effectiveness.   

The Importance of Developing Spelling Skills with Students without Disabilities 

A recent and highly relevant study by Werfel and Schuela (2012) examined the spelling 

skills of students in kindergarten and their ability to segment and represent consonant blends 

along with which linguistic features manipulated segmenting and symbolization of consonant 

blends.  The researchers examined how spelling skills were influenced by early reading skills in 

kindergarteners.   
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Spelling is developmental and includes the following stages, which are going through 

each stage of spelling that includes pre-communicative spelling, semi-phonetic spelling, phonetic 

spelling, transitional spelling and correct spelling.  The researchers explored kindergarteners’ 

ability to segment and represent each of the 26 different two-phoneme consonant blends.  The 

spelling words that were evaluated consisted of three different word lists.  Each of the word lists 

included one word for every 26 blends /st/, /sm/ and /sk/.  In this study, forty kindergarteners 

with English as their primary language were selected.  A total of 21 males and 19 females were 

part of this experiment, and none of students had received services for speech and language, 

specially designed instruction for articulation and language.  The study’s participants categorized 

themselves as being Caucasian (85%), African American (10%), other ethnic groups (2.5%), and 

Asian (2.5%).  The kindergarteners attended two private schools in Nashville, Tennessee, from a 

number of classrooms.  Twenty-seven students were released from the study because they were 

received speech and language services in the past or were not native English speakers.   

The researchers were two licensed speech and language pathologists and two graduate 

students in the area of speech and language.  Each of the kindergarteners completed three tests at 

school during one individual session and one group session between November and May.  One 

of the assessments was the subtest of Letter Sound from PALS-K; every child was awarded one 

point for each correct answer with the possibility of 26 points.  A scoring guide was established 

to identify the likely sounds the kindergarteners might write down for the 26 blends and to 

develop a standard of scoring procedures.  The students were also asked to read as many words 

as they could in one minute from a list of 100 words.  The students were given 11 cards with a 

signal letter on each card and were asked to create silly words that the administrator presented to 

the kindergarten with the letters EP at the end of the word.  Based on the word reading score, the 
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students were divided into groups to complete the spelling assessment.  Lower case and capital 

letters were printed at the top of the paper, so it would not hinder the students’ ability to recall 

letters.  The words were repeated to the students twice unless they requested the word again.  If 

the examiner was not able to read the letters, the examiner asked the students what the letters 

were written down on their papers.   

The examiners reviewed the items together in order to come to a consensus on the 

kindergarteners’ results.  The kindergarteners were able identify most of the letters and sounds of 

the letters when presented in a consonant vowel consonant (CVC) patterned word.  The students 

showed incremental development throughout the experiment with blends, combination of two or 

more letters together to make a specific sound.  Children were able to complete and be successful 

with nonnasal blends than nasal blends.  Blends were defined as two or three consonants together 

creating a distinct sound.  Based on this study, many of the kindergarteners were capable of 

subdividing and symbolizing consonant blends.  The main findings of the study showed that 

children require a foundation of blends in to understand and apply this to their oral reading.  

While Werfel and Schuela (2012) examined the spelling ability of students in 

kindergarten, Santoro, Coyne, and Simmons (2006) explored the connection between spelling 

and reading, with students who may become at risk for a reading disability.  Spelling can be 

described as identifying or reproducing an accurate progression of letters whether it is in oral or 

written form.  The researchers defined the ability to spell as the significant combination of 

phonological and alphabetic abilities when beginning to read.  Spelling is an instructional tool to 

understanding the alphabetic writing system and its relationship to the spoken language.  

Santoro, Coyne, and Simmons (2006) assessed the effects of spelling interventions within the 

context of a large-scale experimental study with kindergarten students who were identified as 
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being at risk.  Their teachers experienced difficulties with onset recognition, fluency, and letter 

naming.  Being below the 25
th

 percentile in the district assessments, their teachers confirmed that 

these students were at risk for having reading struggles.  At the start of school in the fall, 116 

students from seven elementary schools were identified at risk by their lack of ability to perform 

phonological awareness and letter naming activities.   

Kindergarteners were assessed on their fluency to name letters along with onset 

recognition fluency measures.  When students are able to demonstrate their knowledge of letters 

and onset recognition fluency, they have greater success in reading, written language, and 

spelling.  If the child had extreme visual or hearing difficulties and the school district employees 

determined if the child had limited English ability, the child was disqualified from the study.  In 

order to determine each kindergartener’s baseline level in the area of receptive vocabulary 

knowledge, the student was tested with the Peabody Picture Vocabulary Test-Revised.  Each of 

the seven elementary schools received Title I services along with 32 to 63 percent of the students 

receiving free and reduced lunch.  The enrollment of students in the participating elementary 

schools ranged from 319 to 683 children.  The time allotted for each elementary school, was two 

and half-hours in length.  Most of the students participating were Caucasian (83.93%); two 

individuals were African American; one student did not specify his/her race, and 13.39% of the 

population was Hispanic.  Thirty-two percent of participants were female, and 58% of the 

kindergarteners were male.  The age ranges of the students were from 5 years to 6 years 9 

months.  The students were randomly assigned to one of the three groups in November; one 

group was the comparison group, and there were two groups of experimental groups.  The 

experimental groups’ interventions focused on developing early reading skills.  One of the 

experimental groups received intervention related to spelling.  The second experimental group 
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received lessons centering on building words and reading understanding using read alouds.  The 

third group, the comparison group, received a premade reading program that focused on 

developing early reading skills using sound and letter components.  Every group of students 

experienced 108, 30-minute segments of instructional lessons between the months of November 

to May during their kindergarten year, and each group consisted of no more than five students.  

The students were part of an extended kindergarten program, and the intervention did not disrupt 

the general education classroom instruction.  All three groups had two intervention components 

that lasted for fifteen minutes each.  One component of the intervention was the same for the 

experimental groups and the comparison group.  That intervention highlighted alphabetic 

understanding along with phonological awareness that progressed throughout the lessons.  

Students worked on developing their skills of phonological awareness, learners’ knowledge of 

sound structure through listening to an isolated sound, and verbally producing a target word, 

segmenting words presented orally.  Kindergarteners also worked on alphabetic understanding 

tasks which included word reading, reading single words, which included identifying sounds and 

names of letters. Students were explicitly taught how to read irregular words.  The first 

experimental group emphasized building vocabulary, comprehension, and the read aloud during 

their second component of the intervention.  The second experimental group continued 

alphabetic skills and phonological awareness highlighting writing and spelling.  In this 

experimental group, students were expected to isolate or segment the sounds at the beginning 

and end of words, then physically write the letters from memory.  The second experimental 

group was scaffolded, meaning that specialized instructional supports needed for students at a 

variety of levels were provided and controlled; the students were only required to isolate the 

beginning sounds and were only able to pick from the letter sounds that had been taught to the 
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kindergarteners.  Kindergarteners were given activities to practice identifying and writing the 

first sounds in words.  The students were able to receive feedback immediately because the 

intervention that took place in a small group.   

 The Dynamic Indicators of Basic Early Literacy Skills (DIBELS) test was used to assess 

kindergarteners’ knowledge prior to and after the intervention, using the DIBELS initial sound 

fluency and letter name fluency assessment.  DIBELS is an assessment that allows educators to 

gather information about children’s literacy skills.  The other two assessments that were used 

were a pre- and post-test with the Berninger letter writing dictation and an adapted edition of the 

Tangel and Blachman’s spelling measure.  Students were assessed at the beginning of the study 

to develop a baseline of their receptive language skills.  Other post assessments used to gather 

information from the study participants were nonsense word reading fluency, Woodcock 

Reading Mastery Test-Revised using the subtests of word attack and word identification, and 

phonemic segmentation.   

The experimental group that received instruction for early reading skills and spelling, 

preformed better than the other two groups in the areas of spelling and letter dictation.  The 

results may be higher for the students in the early reading skill/spelling intervention because they 

received supplementary practice in reviewing letters; there was emphasis on letter names as the 

kindergarteners wrote the letters and spelling words.  Students may have also had more 

opportunity as they practiced handwriting while spelling words.  Kindergarteners in the spelling 

intervention group demonstrated higher performance on word attack reading tasks and nonsense 

and/or fake word reading assessments.  The students in the early reading/spelling intervention 

also performed better in the real word readings.  When compared to the other experimental group 

and the compared group, the early reading/spelling intervention group performed better on 
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reading and decoding word without assistance.  Spelling instruction assisted beginning readers’ 

abilities to learn early reading skills and spelling skills.   

The Importance of Developing Spelling Skills with Students with Disabilities 

Developing spelling skills with students with disabilities is just as important as 

developing and establishing students’ skills in the area of spelling for those who have been 

identified without a disability. Nies and Belfiore (2006) have studied spelling skills with students 

with learning disabilities and the enhancement of their spelling skills.  The authors wanted to 

study the effectiveness of cover-copy-compare strategy versus copy-only intervention on the 

achievement and maintenance of spelling words for two individuals in third grade who were 

identified with a learning disability.   

The researchers picked two individuals, one boy and one girl, in the third grade.  Each 

participant chosen also received service for special education in a pullout setting.  A pullout 

setting is an alternative site where a child who has been identified as having a disability can learn 

strategies and supports to complete tasks.  The children were identified as having learning 

disabilities in the area of language arts.  Both children had a discrepancy between their 

achievement score and IQ; however, both of the participants in the study also received education 

in the general education classroom for classes, including music, art, physical education, social 

studies, and science.  Their class size in the general education classroom was 11 students.  While 

in the special education classroom, the two individuals received instruction in language arts and 

math for a total of two hours per school day.   

The words selected for the spelling intervention came from a fourth grade series 

developed by Trophies Harcourt Spelling.  The students were given a weekly spelling list that 
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contained 12 spelling words; the list was randomly selected to be divided into half with six 

words in each group.  During the intervention, the students received one group of six words to 

learn using the copy-only spelling strategy.  The copy-only strategy asked the student to state the 

word, to point to the spelling word, to restate the spelling word, and then to write the spelling 

word again.  The second set of six words was assigned to the students to complete using the 

cover-copy-compare spelling strategy.  The cover-copy-compare (CCC) strategy required that 

the students state the word, point to spelling word, restate the word, then cover the spelling word, 

write the spelling word, compare the spelling word to the model, and finally correct the spelling 

if needed.  The two students received the same list of spelling words.  The third graders worked 

on learning “ar,” “or,” and “er” words.  Each of the pupils was given the 12 words on the 

assessment with the adaptive alternative design.   

Each of the individuals was assessed and instructed for 20 minutes during the morning 

language arts block.  The language arts block consisted of instruction in reading and writing 

academic tasks.  Daily, the students received a spelling assessment with the 12 weekly words, 

and then they would have instruction using the copy-only and CCC lessons.  The two individuals 

took a spelling assessment Monday through Friday with instruction in both strategies Monday 

through Thursday; the students did not receive instruction after the assessment on Friday.  When 

the students were presented with the spelling assessment, the teacher stated the word orally, used 

the word in a sentence, and repeated the spelling word.  On Mondays, the students were assessed 

with the pervious weeks’ words.   

Before the students took their first assessment, they were given half of the first list and 

asked to use the CCC strategy, and the other half of the list was given to the students using the 

copy-only strategy.  The educator orally presented the words until each of the words were 
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presented once per class period.  The teacher stated every word as the pupils pointed to each 

word on their sheets of paper.  Next, the teacher stated the word, and the students pointed to the 

spelling word and repeated the word.  Then the teacher stated the spelling word again, and the 

third graders pointed to the word, stated the word, covered the word, wrote the word, and 

checked their work.  The next step of CCC was for the teacher to state the word, and the students 

pointed to the word, stated the word, and spelled the word.  During the copy-only activity, the 

teacher stated the spelling word while the students pointed to the word.  Then the educator stated 

the word while the students pointed to the word and stated the spelling word.  The third step of 

the copy-only strategy consisted of the educator stating the spelling word as the students pointed 

to the spelling word, stated the word, and then wrote the word.  The final step of copy-only 

strategy was that the teacher stated the word, and the students pointed to the word, stated the 

word, and then spelled the word.  The first, second, and fourth steps of both interventions were 

the same.  The students completed a survey on the last day of the intervention that asked them 

about their satisfaction about using the intervention.  The classroom educator and an independent 

spectator in the selected classroom scored the assessments.  The second individual in the 

classroom was an author or the para-educator in the selected classroom where the intervention 

was administered.   

The female, receiving the CCC intervention, learned 13 new spelling words during the 

three-week intervention which was 4.3 words per week on average, and she only learned five 

new spelling words using the copy-only intervention which was 1.7 spelling words on average 

each week.  The male receiving the intervention strategies learned more words with the CCC 

intervention, nine new spelling words than with the copy-only strategy while he learned six new 

spelling words in the three-week intervention.  Together the two third graders learned 22 new 
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words during the three-week intervention using the CCC strategy and 11 new words with the 

copy-only strategy.  The following Monday after the conclusion of the intervention, the students 

took another assessment to monitor what they had learned over the last three weeks.  The female 

was able to retain 100% of the words learned during the CCC strategy, and she was able to retain 

80% of the words she learned using the copy-only intervention.  The male participant was able to 

retain eight out of nine words learned using the CCC strategy and half of the words he learned 

using the copy-only strategy.  Nies and Beliore (2006) studied how to enhance spelling skills 

with students with disabilities using the CCC strategy and found it was effective.   

Similar to Nies and Beliore (2006), a study was conducted by Viel-Ruma, Houchins, & 

Fredrick (2007) that examined the error self-correction and spelling and how to improve 

students’ spelling skills with students with disabilities.  A requirement to be a successful student 

is to be able to write using a paper and pencil.  The ability to spell words precisely is an essential 

part of becoming a good writer.  There is relationship between spelling words correctly and 

writing performance due to its language and literacy basis (Viel-Ruma, Houchins, & Fredrick, 

2006), which means improving students’ ability to spell should improve their skills in writing.  A 

person with a lack of organization, spelling ability, and ability to generate ideas in writing will 

have a lower rating from educators on the individual’s writing samples.  An individual who may 

struggle with spelling, such as a student with learning disabilities (LD), may stay away from 

writing situations and hinder his or her writing skills for the future (Viel-Ruma, Houchins, & 

Fredrick, 2006).   

Many children with learning disabilities (LD) have greater difficulties with the ability to 

spell.  When compared to peers without LD, students with LD spell a significantly fewer words 

correctly, and when students with LD use spelling strategies, they are using strategies the 
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incorrect way resulting in reduced writing sample (Viel-Ruma, Houchins, & Fredrick, 2006).  

Children with LD need to learn to use an effective spelling strategy that means they require 

explicit instruction in the use of spelling strategies.  Research indicates that students with and 

without LD go through the identical phases of spelling development; however, students with LD 

go through the phases at a much slower rate.   

Three individuals were asked to participate in this study.  The individuals included one 

18-year-old individual who was in twelfth grade along with two 16-year-old individuals who 

were in the tenth grade.  Each of the students needed to qualify for special education services in 

order to be selected for this study.  All three individuals were identified as having a learning 

disability and received services in the special education setting.  Participants in the study had an 

IQ in the average range but showed a discrepancy between their achievement and IQ, and they 

had writing skills three or more years below their grade level.   

 One method of learning how to spell words correctly is called error self-correction, which 

is showing the student the misspelled word along with the correctly spelled word and having the 

student spell the word correctly.  The error self-correction method is different from the 

traditional method that consists of writing the words from a spelling list in alphabetical order and 

then copying the word from an example.  The researchers studied the results of error self-

correction with students who had a writing disability and discrepancy in spelling.  The teacher in 

this study was a certified special education teacher.  The study took place in a suburban area, and 

the students had not had guidance in error self-correction instructional strategy before this study.  

The students received the intervention daily in the special education classroom.  The spelling 

words centered on words from the students’ textbooks used in their classroom, the Grammar and 

Composition Handbook, High School.  The students were not given a formal assessment; 
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however, students were required to memorize the correctly spelled words.  The students 

practiced using the vocabulary words in cloze sentence activities along with writing the 

vocabulary words in sentences independently.   

 The researchers created an alternating design that allowed them to compare two spelling 

methods.  Each week, the students were provide with 16 new vocabulary words, and the students 

used the traditional practice of spelling with eight vocabulary words and the error self-strategy 

with the other eight vocabulary words.  The different spelling methods were implemented first.  

The error self-correction intervention was implemented first during the first week of the 

intervention.  The students were pre-tested to determine the 16 words from the composition 

book, Grammar and Composition Handbook, High School (2000), used in the special education 

classroom; the words were chosen from terms that the individuals would be learning normally 

during that semester.  If all three students spelled the words incorrectly, those vocabulary words 

were chosen for the word master list of 64 spelling words.  The words were separated into eight 

lists with eight words on every list.  The researchers made sure that the word lists were equal 

including number of syllables and phonetic patterns; then the lists were arbitrarily placed on to 

the error self-correction or the traditional lists.  The students did not receive individualized lists.  

They only used the words in a group instruction setting.  The practice sheet for the error self-

correction practice was separated into four labeled columns with eight blank lines.  There were 

four columns, so the students were able to use to practice every word two times daily.  The 

traditional practice allowed the students to view eight words before attempting to spell the word 

by the student.  The students were given a sheet with printing of the words on each of the paper 

along with three blank spaces next to the words; the students practiced writing the words three 

times with two opportunities to practice the vocabulary words two times during the spelling 
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session.  The error self-correction intervention provided the students with answer keys using 

cardstock.  The students moved a strip of paper over the answer key that allowed them to see 

only one word at a time.  The students took a pre-assessment each Monday along with a post-

assessment on Fridays.  Every student was asked to study the same words using the same 

conditions.  The special education teacher administered the pre and post- tests to the students 

orally in a random word order.  While the special education teacher presented the words to the 

students, the teacher would state the vocabulary word, then pause, state a sentence using the 

word, then pause again, and state the word a final time.   

During the traditional practice, the students took out a piece of paper with the correct 

spelling of the eight words and practiced writing each word three times.  The individuals 

returned it to the teacher for correction and completion and then repeated the same steps on the 

opposite side of the paper.  During the error self-correction method, the students used a cassette 

player, listened to all eight words, and then attempted to spell the words prior to being presented 

with the correctly spelled vocabulary words.  After the pupils attempted to spell the words, they 

checked for the accuracy of their spelling using the answer key.  If the student did not spell the 

word correctly the first time, then the student wrote the word again correctly adjacent to the first 

attempt.  If the student spelled the word correctly the first time, the student placed a star in the 

second column.  When completed with all eight words, the student returned the paper to the 

special education teacher to be checked; then the teacher folded the paper in half and next asked 

the students to repeat the exercise in the third and fourth columns.  The cassettes were audio 

taped by the researcher every week.  On the audiotapes, the researcher stated the vocabulary 

words along with sentences including the eight words.  The teacher was trained in both of the 

spelling procedures using role-playing with the researcher for one hour in a training session.  The 
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special education teacher acted as the student and reversed the role to be the teacher until there 

was 100% accuracy.  Prior to implementing the research, the teacher taught the students how to 

use the practices sheets for the traditional, error self-correction, and the cassette players.  The 

students practiced with activities using familiar words until they were 100% accurate.  Each of 

the tests was assessed for spelling accuracy.   

The researcher asked the teacher to check off the checklist when the students had 

completed a task each day.  The researcher was in the classroom 29% of the time to monitor the 

activities for accuracy and reliability.  The baseline came from each week’s pre-assessment of 

the 16 words that occurred each Monday during the four-week intervention.  The students 

practiced the traditional and error self-correct strategies Tuesdays through Thursdays with the 

post assessment being on Fridays.  Over the four-week intervention, the student practiced and 

studied 64 vocabulary-spelling words.  Following the intervention stage of the study, one of the 

spelling strategies was more effective; the error self-correction strategy was concluded as being 

more beneficial for students.  The students studied the traditional 32 words again in the follow up 

stage by means of the error self-correction.  The follow up stage lasted for only two weeks.  

Students were allowed to practice and learn the words that they had not mastered earlier.  The 

researcher wanted to determine if the students could support the spelling words by having the 

three individuals take an additional assessment four weeks after the intervention and eight weeks 

after the intervention.  The researched picked 32 words randomly from the 64 words learned by 

the students.  The first 16 words were assessed four weeks after the intervention and then again 

eight weeks after the intervention.  The students and special education teacher were given a 

questionnaire to complete after the intervention regarding the likelihood of continuing with either 

spelling practice.   
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The researchers found that error self-correction strategy could be used as an effective 

spelling study method for students in high school with a learning disability in the area of written 

language to improve each student’s spelling skills.  Before this study was completed, other 

studies had determined that elementary and middle school aged students with and without 

disabilities were able to expand their knowledge of spelling by using error self-correction 

strategy.  These researchers implemented error self-correction along with alternating activities 

with traditional spelling strategies.  Every individual with a learning disability enhanced his or 

her performance using error self-correction strategy when compared to the traditional method of 

learning spelling.  The students were able to spell more words correctly using the error self-

correction strategy than the traditional method.  One student’s mean score using the traditional 

repeated strategy was 10%; however, with the error-self correction method, the mean score was 

28%.  Another student’s mean score for traditional repeated strategy was 72%; the student’s 

error self-correction mean score was 82%.  The third student’s mean score for the traditional 

repeated strategy was 44%, and the error self-correction mean score was 82%.  The maintenance 

phase was conducted four weeks after the end of the study, and the researchers followed up with 

the students.  The three high school students showed improvement compared to baseline 

performance; however, one student did not meet the 70% criteria, but he did improve to 63%.   

Viel-Ruma, Houchins, and Fredrick (2006) found that the error self-correction strategy 

was more effective for students with disabilities compared to the traditional method of teaching 

spelling.  Narkon, Wells, and Segal (2011) approached spelling in another study using an 

interactive activity via the E-Word Wall.  Individuals identified with learning disabilities (LD) 

tend to have fewer vocabulary words at their disposal.  Often times, students with LD find it 

challenging to secure words from reading without structured instruction.  Students with LD 
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require additional experience to expand their skills in reading.  A way to increase experiences 

with words is by using a word wall.  A word wall is a tool used for literacy that allows students 

to increase their knowledge of high frequency words.   

Students interact with word walls during their literacy and writing blocks in school.  The 

words are high frequency words that are written in large print for students to read from their 

desks.  Many times elementary school teachers use word walls to introduce words or provide an 

interactive display of words in the classrooms.  The traditional word wall is not interactive, but 

using the E-Word Wall is an interactive way to learn to spell.  It provides students with 

opportunities to engage in manageable and multisensory study of words.  The special education 

teacher instructed her students daily in reading and written language including vocabulary.  Prior 

to reading, the special education teacher would review new vocabulary word that in the reading 

passage.   

An E-Word Wall is new model of the classic word wall which allowed students to 

interact with word a new away with technology.  It is used digitally, independently, and as an 

engaging tool for students to study words with students with special needs.  At school, the 

teacher can easily create the E-Word Wall using power point program.  The study completed by 

Narkon, Wells, and Segal (2011) looked at using the E-Word Wall with two children with 

special needs.  One of the children was identified with a learning disability.  The other 

participant was identified with autism spectrum disorder.  Each of the children required addition 

exposure to words.  The words found on both a standard word wall and an E-Word Wall were in 

alphabetical order when presented to students.  E-Word Walls can be auditory; a word can be 

paired with a picture; a word can be used in a sentence and viewed alphabetically on the 

computer.  The pictures in the E-Word Wall can be meaningful and changed for each student.   
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The first step to creating an E-Word Wall is to create a power point slide that develops 

the word wall.  A page needs to be created for each letter on the E-Word Wall.  Then links 

should be added to the slides and chosen vocabulary should be added to the slides.  By creating 

and adding words to E-Word Walls during the students’ instruction, the E-Word Wall can 

enhance children’s ability in spelling.  The E-Word Wall provides students with disabilities 

multiple opportunities for reinforcement of vocabulary.  The examiner realized that students with 

disabilities in the areas of learning and autism were more actively engaged in their own learning.  

The examiner allowed the students to actively add words to their word walls.  The researchers, 

Narkon, Wells, and Segal (2011) found that the E-Word Wall was a stimulating learning activity, 

and the students were actively involved in the task.  The students were active in the activities, 

such as practicing the sounds and words.  The students were allowed to add their own words to 

their E-Word Wall and add their own pictures and sentences.   

E-Word Walls assisted students with disabilities, such as learning disabilities and autism.  

Other researchers such as McClanaham, Williams, Kennedy, and Tate (2012) researched the 

effectiveness of iPads with a student with Attention Deficit Hyperactivity Disorder (ADHD) on 

reading and academics.  McClanahan, Williams, Kennedy, and Tate (2012) examined how iPads 

could facilitate reading improvement for a child with Attention Deficit Hyperactive Disability 

(ADHD).  The student was in fifth grade; however, his reading ability was at a second grade 

level, and the individual had attended the same school the entire time he has been in school.  The 

student attended a small rural school district in southeast Oklahoma, and it was located in one of 

the most depressed rural areas in the country with very little technology available for students to 

use.  The child had received pullout services for students who had been identified and qualified 

for specialized educational services and had an Individual Education Plan (IEP) with 
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accommodations and modifications.  The individual who participated in this intervention had 

accommodations and modifications, such as shortened assignments, extra time, breaking work 

into smaller pieces, oral administration of tests, and giving consistent reminders.  The child’s 

parents made the choice not to use medication for his ADHD.  The individual was identified with 

ADHD at the age of nine.   

Based on an assessment, the STAR reading assessment, administered to the individual in 

second grade, the student made one year’s growth.  At the start of his second grade year, the 

student went from the end of kindergarten to the end of first grade by the end of his second grade 

year.  Other years were not available for the researchers.  On statewide assessments, the student 

showed very little growth during his third and fourth grade years.  Modifications and 

accommodations were implemented during his fourth grade year.   

One of the researchers determined the student’s instructional level after the examiner 

reviewed and analyzed the child’s data from the Informal Reading Inventory (IRI).  On the 

baseline data, the student scored 96% word accuracy and answered 75% of the comprehension 

questions correctly on a second grade passage.  The passage was at his instructional level.  On 

the third grade passage, the student had 88% word accuracy and answered 90% comprehension 

questions correctly which was his frustration level.  While reading, the child would read with 

very little phrasing and did not pay attention to punctuation.  The student also paid attention to 

the first part of words; however, he would guess the rest of the word.  When an asked 

comprehension question, the child overlooked details and was not able to sequence details from 

the passage.  After the analysis of the IRI, the examiner developed a plan that consisted of word 

recognition strategies for decoding along with recognizing compound words.  The examiner also 

added strategies to the plan to assist the student with miscues and focused on sequencing to 
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enhance comprehension skills.  The examiner found applications for the iPad that the research 

team thought would be beneficial for the student to use to enhance his skills in reading, such as 

the use of graphic organizers.   

The instructional time was divided into two sessions based on the advice of the 

individual’s teacher.  The first session was divided in half, and a traditional approach was taken 

with the individual that consisted of the use of sentence strips to assist with context clues; 

however, this was unsuccessful.  At the end of the first session, the student was allowed to use 

the iPad application with which the child was familiar, and the student sat perfectly still for 10 

minutes and stayed focused on the activity.  The second half of the lesson, two days later, 

focused on context clues, and the student used an activity on the iPad that the examiner had 

downloaded to the device.  The examiner noted the student was more responsive when using the 

new method.  Another activity used on the iPad was an eBook, a book at his reading level.  The 

eBook allowed the student to read the book aloud, and he could replay the reading and listen for 

the errors.  After hearing the repeated reading, the student realized that he needed to slow down, 

and he needed to make the story make sense.  When he read it a second time, the individual 

slowed down and pronounced the words clearly.  The individual had developed a new 

comprehension for reading.   

For the next five weeks, one of the examiners and the student worked together for at least 

twice a week for twenty-minute sessions.  The iPad was used primarily as a tool to present the 

information to the student.  At times, the student led the lessons.  For example, when the 

examiner and fifth grader were going to work on compound words, the individual stated that it 

was hard for him to read words when there were two words together.  The examiner found an 

application quickly called FlashCards+ and quickly created flash cards to assist the student.  The 
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student learned how compound words were formed, and then he played a game on the iPad to 

develop his skills with compound words.  During another lesson, the student was asked to read 

another passage at his reading level and record it on the iPad.  The student took his time; the 

examiner thought it was because the student understood he would hear it back; the fifth grader 

made significantly fewer errors when compared to the first session.  After reading, the student 

listened to himself and listened to the examiner read the book; however, he had a difficult time 

following along.   

The student also worked on comprehension with the examiner using the iPad.  Some 

activities to improve comprehension were sorting main ideas from details, sequencing, and 

making conclusions.  To address the paper- and- pencil tasks, the examiner taught the student to 

use a stylus to assist the individual in making marks similar to the iPad.  After the introduction of 

the stylus, the individual was able to use it independently after the fourth session with the 

examiner.   

 The assessment completed at the end of the intervention showed that the student was able 

to read at an independent level through fourth grade.  The first and second grade reading 

assessments showed that the student was able to recognize 100% of the words correctly.  The 

student’s comprehension skills were at 75% and 100% on the first and second grade assessment.  

This showed that the student’s new independent reading level was second grade.  The student 

was able to read a third grade passage with 98% word accuracy and 85% comprehension, and the 

third grade passage became the individual’s new instructional level.  When the student read the 

fourth grade passage, four lines were passed over, and the word accuracy score dropped to 85%.  

The comprehension score was 60%, and it showed that it was at his frustration level.  The 
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individual improved greatly within six weeks when provided with one-on-one intervention and 

tools and strategies that kept the individual’s attention.   

Similar to McClanaham, Williams, Kennedy, and Tate (2012) who researched the 

effectiveness of iPads with a student with Attention Deficit Hyperactivity Disorder (ADHD) on 

reading and academics, Evmenova, Graff, Jerome, and Behrmann (2010) researched phonetic 

spelling support and journal writing for student with difficulties in writing.  The researchers 

examined word predication using software programs that supported inventive spelling with 

students with poor and severe writing and spelling difficulties.  The purpose of the research was 

to examine the effectiveness of a word prediction software program that would support students’ 

skills in phonetic spelling.   

The participants in the study were between third grade and sixth grade and were attending 

a four-week summer writing camp that was technology based located at a northeast university.  

The parents of these students indentified them as having difficulties with writing skills.  Many of 

the students were identified as having learning disabilities.  Prior to going to the camp, the 

parents were required to fill out a parent questionnaire to determine the students’ familiarity with 

the keyboard and Word Processing System.  Word Processing System is software that assists 

individuals in creating documents, such as letters, reports, papers, and stories.  On the 

questionnaire, the parents also reported the following information about their children: special 

education services, age, ethnicity, disability category, and level of their writing skills.  Many of 

the parents reported their children as being the middle class and Caucasian.  Throughout the 

camp, the students were able to practice their word processing skills.  The students’ keyboarding 

skills was determined using TypetoLearn 3 software that reported the students’ words per 

minute, accuracy, and errors while they were practicing.  To develop a baseline, each participate 
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used Microsoft Word for journal writing.  Each of the participants was not allowed to use 

grammar or spell check.   

Baseline information was collected during the first week of camp using a minimum of 

three data points.  The students were randomly assigned to the word predication programs that 

allowed all of the students to try all three programs before the end of the session.  The students 

would rotate through the programs during the week, so they did find a way to master the 

program.  The students were not allowed to use spell check while the information was being 

collected.  Based on the students’ skills with the computer, they may or may not have received 

instruction on how to use the computer.  A requirement to participate in the study was the ability 

to type at least six words per minute and pass the Young/Easily frustrated level that measured 

words per minute.  The students also received instruction on how to use the word prediction 

programs via a PowerPoint seminar.  The participants were randomly assigned the predication 

programs; however, they were given an additional instruction during the week they were 

working on that particular program.   

All of the students were required to write for 20 minutes in their journals, and many were 

able to write for 15 to 20 minutes; however, a few of the students were only able to write for 10 

minutes.  Next, other students would write for 25 minutes or more.  The students were given a 

journal prompt.  The students used the following word predication programs: Co-Writer, WordQ, 

and WriteAssist.  As the student typed, the programs started to predict the word, and when the 

word appeared, the student was able to click on it.  Then it was entered into their writing.  Each 

of the programs provided verbal feedback to the students.  The spell check was disabled on the 

programs.  Co-Writer SOLO Edition was the most recent when the research was conducted and 

picked words based on phonetic and inventive spelling.  WordQ used a standard word processor 
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and was based on the students’ creative writing.  The WordQ program offered words that were 

typically misspelled.  WriteAssist was a program that was a word-predicator for dyslexia.  The 

students were offered words without the individual typing a letter because of the context-

dependent prediction ability.  Later in the day, students would write once again; however, the 

students would engage in brainstorming activities, drafting, editing, and production.  If the 

students only wrote three sentences or less, the researchers asked them to elaborate on their 

writing.  Each of the students was also asked to pick a word from a prediction list and spell it 

without assistance.   

The students’ number of words spelled correctly, total number of words, and composition 

rate were collected throughout the study.  Students were able to perform better using the word 

prediction program better than just word processing alone.  The students were able to increase 

the total number of words from 21 to 36 across every pupil and the word predication software.  

Five students were able to double their word production using word predication skills with at 

least one software program; however, one of the students was able to double his word skills with 

all three programs.  The average spelling accuracy went from 58% to 96% across all of the 

software programs.  The students were able to improve their rate of words per minute on all three 

programs.  Students were able to improve their spelling skills by using the predication programs 

compared to the word processing.  Based on the student feedback, the students enjoyed the word 

predication programs and stated that using the programs made writing much easier.   
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The Importance of Developing Spelling Skills using Technology with Students with and 

without Disabilities 

Many researchers have examined spelling with students with and without disabilities; 

however, recently a few researchers have examined how technology has affected children’s 

ability to spell accurately.  Wu and Zhang (2010) examined the effects on spelling using 

handheld technology.  Schools have increased their handheld technology devices over the recent 

years.  A handheld technology device is a small computer that can fit in the hands of the 

students.  Educators are using handheld devices to assist in educating, learning, and assessing 

students; many children show more interest in academics when allowed to use or are taught to 

use a handheld device.  Researchers, such as Wu and Zhang, have shown interested in the 

relationship between educating and learning using handheld technology.  According to Wu and 

Zhang, teachers are starting to give students pre-assessments via the use of handheld devices that 

provide students with quick grading and feedback.  The devices also provide the students with 

real-time scoring and security.  Other teachers are using the devices with students with special 

needs to perform spelling tasks.   

Researchers Wu and Zhang (2010) studied whether the handheld technology was 

increasing students’ achievement in the area of spelling and raising test aptitude in area of 

mathematics.  The first experiment completed by Wu and Zhang examined the achievement of 

English vocabulary by a set of pupils.  The students used handheld computers and a grouping of 

pupils who learned English vocabulary through a conventional method.  The group of students 

for the first experiment consisted of 47 fourth grade students that attended a mid-southwestern 

public school in the United States.  Every child that participated in this study was a native 

English speaker.  A group of 22 students learned English vocabulary using a handheld 
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technology device.  The other 25 fourth graders learned English vocabulary without using a 

computer or handheld device.  The teacher who created and planned the assessments taught all of 

the students.  Each of the groups was given a 20-word test with every word valued at a five 

points each.   

In order to be consistent with both groups of students, the same educator taught the 

groups the same vocabulary words; each group was given the same amount of time.  The group 

with the handheld device used NotePad to learn the spelling words with a partner.  The 

procedure used with the group with the computer devices was that one student would call out the 

word, and the partner would spell the same word.  The partner would send out the word to the 

other partner, and the other partner would check to see if the word was spelled correctly.  After 

the first partner was able to demonstrate spelling the words, the partners would switch activities.  

The students practiced the words for two class periods.  The results of the test (Independent-

Sample T) pointed out that the results from the students who used the handheld devices showed 

significantly high results when compared to the students that did not use a hand held device.   

Wu and Zhang (2010) also studied the difference between a paper-and-pencil task test 

and a test using a handheld device in the area of mathematics.  The researchers believed there 

would not be a difference between the two different groups.  The group of students for the 

second experiment consisted of 97 fifth grade students.  A group of 39 students used the 

handheld device.  The other 58 fifth graders took the same test using the paper-and-pencil 

technique.  The same educator created the mathematics test for the experimental group as for the 

control group.  The test consisted of eight fraction problems.  Every student was asked to divide 

the fraction and reduce it into the lowest form.  Students were able to receive a total of 100 

points.  The same teacher with the same lessons taught the students.  The students received the 
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same amount of instruction time prior to the assessment.  Every child took the same test; 

however, 58 students took the test using paper-and-pencil, and the other 39 students took the 

assessment using a handheld device.  The individuals who used the handheld technological 

device scored significantly higher on the assessment compared to the students who took the test 

using paper and pencil.  The results also showed the positive possibility of using technology in 

different elementary academics especially mathematics and language arts.   

Wu and Zhang (2010) found that students were more successful in spelling using 

handheld technology with students without disabilities.  Wood, Jackson, Hart, Plester, and Wilde 

(2011) completed another study that focused on evaluating the effects of text messaging on 

children’s ability to spelling, read, and phonologically process.  Recently, children have been 

exposed to technology more than ever before.  A large number of children in the age range of 8 

to 15 obtain their first cell phone as young as five years old.  Wood et al. (2011) investigated the 

effects of young children’s spelling and phonological processing using cell phones and texting.  

The study examined 114 students in the specific age range of 9- and 10-year-olds.  None of the 

students who were part of the Wood, Jackson, Hart, Plester, and Wilde study had obtained their 

own cell phones prior to the study.  The 114 students were from twelve schools in the United 

Kingdom from the Midland area.  The researchers obtained written permission from the parents 

and/or guardians of the students before starting the study.  After the permission was granted, the 

group of 114 children was divided into two smaller groups: an intervention group and a control 

group.  The intervention group was the group with the cell phones.  The control group did not 

have cell phones.  The groups were uneven; the intervention group had 56 students, and the 

control group had 58 children who participated.   
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Each of the children was assessed using the short version of the Wechsler Abbreviated 

Scale of Intelligence to establish every child’s IQ score and a reading test to establish the child’s 

reading ability using the British Ability Scale II Word Reading Subtest.  Students were also 

assessed using certain subtests of the Phonological Assessment Battery that assessed each child’s 

knowledge of phonological awareness.  Permission was granted from parents of the students that 

have not had their individual cell phones prior to the study.  Each child was asked to participate 

in the research, knowing that he or she may or may not receive a cell phone to use during the 

experiment.  Every child was randomly selected to be part of the experimental and control group.  

Once the assessments were completed, the students who received the cell phones were taught 

how to use them on a Friday afternoon.  The children with the cell phones were asked to send 

and receive text messages; they were given the cell phones during the weekends and during the 

week break for a total of ten weeks.  Every child in the cell phone group received a cell phone 

after school on Fridays and handed the cell phones back before school on Mondays.  Credit was 

put onto the cell phones prior to the children receiving the phones, and additional credit for 

texting was added during break from school.  Children participating in the experiment with the 

cell phones were provided with phone numbers of the other students; however, many of the 

individuals had friends with cell phones.  After the students with cell phones returned them in, 

the text messages were transcribed by hand from the cell phones along with the number of 

messages received and sent from each phone.  Each child of both groups was tested in reading 

and spelling once per week to monitor the negative effects on individuals with the cell phones.  

When the ten weeks were finished, each of the students was tested once again using the 

phonological awareness and reading tests.   
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Both of groups of research participants in the experimental group with access to text 

messaging and the control group did not have differences in their literacy development.  At the 

beginning of the experiment, the texting group of students sent an average of 45 texts per week; 

however, it dropped suddenly by the end of the study to an average of six text messages.  The 

researchers also stated that the intervention was not long enough to show the benefits of using 

technology and text messaging.  At the end of the study, students showed some improvement 

with phonological awareness compared to the group that was texting.  The group of students with 

technology had fewer text messages sent and received; however, the authors believed this was 

due to student inexperienced using texting prior to the study.    

Similar to Wood, Jackson, Hart, Plester, and Wilde (2011), Powell and Dixon (2011) 

examined the effects of adults’ knowledge of spelling using a short message system while 

texting.  In recent years, educators reported that students have been handing in work with text 

messaging or short messaging system (SMS).  .The short-messaging system (SMS) is a method 

of sending messages using a mobile device.  Some researchers stated that texting enables 

students to write with easy communication with peers; however, it does not provide a learning 

opportunity for formal writing.  Other researchers stated that it is difficult to communicate within 

160 characters.  However, for students to be able to read and write text messages, they must 

possess some knowledge of phonological awareness and understanding of language.  The 

researchers examined the effects of commonly used words during text messaging on adults’ 

ability to spell.  Recently, students have had more opportunities to use technology in the 

classroom and in the everyday life.  Text messaging is a form of writing using technology; 

however, it had the possibility to hinder one’s ability to spell accurately, and it did not.  
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Throughout the research of technology applications, it could have a positive effect on spelling as 

well.   

The individuals in this study were undergraduate students, 94 students including 23 males 

and 71 females, who were enrolled a university located in London.  The participants of this study 

were average age of the population for the study was 24.4 years old.  The individuals were 

randomly assigned to different groups.  Prior to assigning individuals to a group, the 

undergraduates were given a 20 word-spelling test using the Schonell Standardized Assessment.  

In the experiment, students were tested twice, prior to and after the exposure phase, with the 

same 30 word spelling text.  Every participant in the study read the same words during two 

sessions.  Half of the group was given the words in text form, and the other half of the group 

shaped a baseline using standard form of spelling.  The texting groups decided whether 

participates saw fifteen exam items as misspelling or as texting words during the exposure phase.    

Words were selected for the 30-word list, based on a word being commonly misspelled 

and phonetically misspelled along with a short version for texting.  Students were given the list 

prior to and after the exposure phase.  A test of 20 words called, the Schonell Standardized Word 

List, was used as the pre-exposure word list.  During the first session (the pre-exposure stage), 

the undergrads took a dictated spelling test that consisted of 20 words from the Schonell 

assessment along with the 30 words assigned from the researchers.  The spelling test consisted of 

stating the word, using the word in a sentence, and repeating the word.  A second assessment was 

given to the undergrads in a small group consisting of five to ten individuals.  During the second 

meeting, the individuals completed the exposure phase and the second spelling assessment.  The 

exposure phase of the study consisted of viewing half of the misspelled words or the texting 

version of the spelling word on a computer.  When presenting the misspelled words, the words 
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were presented in lower case letters, and when the texting version of the words was presented, 

they were presented in lower case and upper case letters including numbers.  After the exposure 

phase, the undergrads completed the second spelling assessment presented in the same fashion as 

the pre-assessment.  The group who was exposed to misspelled vocabulary words decreased; 

however, their performance increased after the exposure of properly spelled words and texting 

version of words.  The texting version of the words had a positive impact of the undergrads’ 

spelling ability.   

While Powell and Dixon (2011) examined the effects of adults’ knowledge of spelling 

using a short message system while texting, Crichton, Pegler, and White (2012) researched how 

personal electronic devices, such as iPods and iPads, work in the school setting and how the 

learning derived from the use of such electronic devices could change for educators and with 

students.  Conducted in an urban Canadian school district, all fulltime educators received a 

laptop computer and professional development opportunities that focused on using the internet.  

The district’s initiative had been demonstrated to other districts across Canada.   

Collaborating with the local university to develop graduate course assisting with their 

professional development, the district’s initiative was modeled and demonstrated to other 

Canadian school districts.  Many of the classrooms had SMART Boards or interactive 

whiteboards in the classroom.  In addition to the interactive whiteboards, the students and teacher 

had access to wireless internet if they brought their personal devices to school when using their 

personal technological devices at school.  Five classrooms were chosen from the school district.   

Participation in this research study was based on the willingness of the educational staff, 

parents, and students.  Students were chosen from a diversified selection of grade levels and 
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socioeconomic backgrounds.  Each student received an iPod during the first phase of the 

research, and the teacher received a laptop for the classroom, a syncing cart, and a document 

camera.  An iPod is a portable device that plays music and allows individuals to browsing the 

internet and use applications.  A laptop is a portable computer.  A syncing cart is a cabinet that 

allows individuals to plug in their electronic devices, such as iPods, to synchronize them 

together.  A document camera is an electronic camera that displays items on the SMART Board 

or on the wall of a classroom to visualize it by a large group.  Every teacher was assigned an 

iPod and asked to become familiar with it.  Two months prior to the students receiving their 

iPods, the students received their devices; the teachers spent a day exploring the iPods as 

learners.  The teachers with the iPods met monthly to reflect and share their experiences.  At the 

meetings, the researchers addressed concerns and provided support.   

Phase 2 consisted of three classrooms receiving 61 iPads.  The teachers were required to 

participate in professional development.  Like Phase 1, the teachers became learners of the iPad 

to become familiar with the device.  The Phase 2 group had to apply to the Information and 

Communication Technology group to be part of the research and state their knowledge of the 

device.  The researchers worked with the Phase 1 and Phase 2 groups at the same time.   

The Phase 1 members completed a survey on the devices.  The students, educators, and 

Information Technology (IT) participants preferred different technology devices for different 

tasks.  Students, educators, and IT participants in Phase 1 thought the iPod was effective for 

recording voices, listening to podcasts, and playing games. Many of the individuals believed the 

laptops were effective for the internet use, creating different medias, and checking email.  The 

individuals in the Phase 1 also thought that paper/pencil tasks were best used for drawing and 
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reading.  Phase 1 teachers needed to become more knowledgeable about synchronizing the 

devices and charging them for the next usage.   

The Phase 2 members completed a survey also.  Phase 2 participants had similar results 

as did Phase 1 in believing that each technology device was useful for a different purpose; 

however, the elementary and junior high students demonstrated great interest towards iPods.  

The younger-aged students liked that iPods had games and art activities.  The high school-aged 

students enjoyed that they could access their textbooks on the iPads; however, the second social 

studies class that was not able to access their textbooks on the iPods completed other tasks on the 

iPods.  They viewed the iPod course work as not real work.   

Technology continues to change over time, and education facilities continue to 

incorporate technology into the school setting to prepare students for the real world.  Comparable 

to Crichton, Pegler, and White (2012), Rossing, Miller, Cecil, and Stamper (2012) examined 

using the effectiveness of technology in education with students.  Rossing, Miller, Cecil, and 

Stamper (2012) researched students’ awareness of learning with iPads.  Completed at Indiana 

University located in Indianapolis, Indiana, sixty faculty members applied for this study; 

however, only eight were selected as participants.  Each of the participants met twice a week 

during the fall semester of 2010-2011 school year.  The following semester the faculty members 

shared their observations and reflected on their experiences with the handheld devices, the iPads; 

then they designed the study.  Two hundred nine students were chosen to participate voluntarily 

and anonymously in the study from the university based on the instructors that were also 

participants of the study.  The participants’ ages ranged from 18 to 44.  The students’ course 

grade had no bearing based on the being a participant in the study.  Before starting with the 

iPads, the faculty members requested particular applications (apps) to promote learning.  
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Individually, or in small groups, students were loaned an iPad prior to starting an activity.  After 

completing the activity, the students were expected to share their work via email or through 

Dropbox applications.  Depending on the course, students were able to access the iPads up to 

seven times.   

In the Rossing, Miller, Cecil, and Stamper (2012) research, the participants completed a 

survey using the Likert Scale and an open-ended response at the completion of the class.  The 

collection of data was qualitative and quantitative.  The open-ended questions asked the 

participants what assisted them in their learning the content, what they liked the best, what they 

liked the least, and suggestions for other usages of the iPad.  The Likert-Scale Survey asked the 

participants to rate the activities they completed on the iPad using a five- point scale from 

strongly disagree to strongly agree.  Five consistent themes emerged from the Likert-Scale 

survey administered to the study participants: access of information, collaboration, novelty, 

learning styles, and conveniences.  The participants were required to use the internet browser 

through the university.  That was seen as a positive and a negative by the students.  The students 

liked that they were able to find information and share with each other quickly, and others liked 

that they were not limited to the textbook.  The negatives to the iPad use were that individuals 

were checking social networks and emails.  Another area the participants commented on was the 

collaboration that allowed the students to share items quickly and effectively; however, it was 

difficult to look at one screen with multiple people.  Novelty of iPad use was another area that 

the participants commented on during the survey.  The students believed that, at first, it was a 

little confusing determining on the role of the iPad in their learning; however, it was a different 

take on learning when they became proficient at the tasks.  Learning style was another theme that 

emerged from the survey results.  The students believed the learning style gave participants gave 
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an alternative method of learning and participating in a lecture or group activity.  The emergent 

theme of the survey was convenience.  The students quickly learned how the easy use of the iPad 

allowed them to find information for the class.   

Conclusion 

A person’s ability to spell accurately is affected by an individual’s ability in reading and 

written language.  Reading, writing, and phonemic awareness are linked to spelling and one’s 

ability to spell.  Researchers Santoro, Coyne, and Simmons (2006) have proven if a child is 

lacking in reading and written language, the student will be lacking or be challenged in spelling 

correctly.  A variety of researchers, such as Werfel and Schuela (2012), had researched 

kindergarteners’ ability to segment and represent consonant blends.  Santoro, Coyne, & 

Simmons (2005) have examined the connection between spelling and reading with children who 

were at risk for developing reading disabilities.   

Other researchers have examined spelling strategies with students identified with a 

variety of disabilities.  One research study completed by Nies and Belfiore (2006) examined the 

spelling strategy of cover-copy-compare with students in the third grade students with 

disabilities.  Viel-Ruma, Houchins, & Fredrick (2007) conducted a study focusing on the use of 

the error self-correction spelling method and improving students with disabilities’ spelling skills.  

Another study by Narkon, Wells, & Segal (2011) examined students with Learning Disabilities 

and Autism Spectrum Disorder and the effectiveness of using E-Word Walls for learning how to 

spell and the development of their spelling skills.  E-Word Walls assisted students with 

disabilities, such as learning disabilities and autism, and other researchers, McClanaham, 
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Williams, Kennedy, and Tate (2012), researched the effectiveness of iPads with a student with 

Attention Deficit Hyperactivity Disorder (ADHD) related to reading and academics.   

Researchers have also studied the relationship between student use of technology and its 

effect on spelling.  Two researchers who examined technology and its effect on learning how to 

spell were Wu and Zhang (2010), who examined the effects on spelling.  Wu and Zhang found 

that spelling improved with the use of handheld devices.  Wood, Jackson, Hart, Plester, & Wilde 

(2011) examined the effects of text messaging on nine and ten year olds’ spelling skill 

development.  They found that texting does not adversely affect their spelling skills or students’ 

spelling skill development.  Powell and Dixon (2011) also examined the effect of text messaging 

on adults’ spelling.  The researchers found text messaging had a positive effect on spelling unlike 

misspelling that did not have a positive effect on spelling skills.  Crichton, Pegler, and White 

(2012) researched how personal electronic devices, such as iPods and iPads, work in the school 

setting, how learning could change for educators along with students, and how the learning 

derived from the use of these electronic devices could change educators and students.  Similar to 

Crichton, Pegler, and White (2012), Rossing, Miller, Cecil, and Stamper (2012) examined the 

use technology in education with students and its effectiveness.   

The research question that emerged was based on the reviewed literature and 

encompassed technology, spelling, and students with Learning Disabilities.  What are the effects 

of using word sorts in combination with iPad spelling applications on spelling acquisition of a 

student with a Specific Learning Disability? 
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CHAPTER THREE: Implementation 

Introduction 

 Spelling has been linked to reading skills and written language.  A child who struggles 

with reading and writing typically struggles with spelling acquisition.  In order to enhance a 

child’s spelling skills, educators have introduced students to spelling strategies in a variety of 

ways in schools over many years.  Teachers have taught spelling using traditional spelling books, 

word sorts, students’ writing prompts, and a variety of spelling strategies.  Many elementary 

educators have changed their instruction of spelling from the traditional spelling book approach, 

where the students are introduced to twenty spelling words and a few challenge words on the 

first day of the week and required to memorize the words by the end of the week.  Finding the 

most effective way to teach a child spelling has been challenging for many educators.  Using the 

traditional method of spelling, many educators have not link spelling and literacy; however 

Wefel and Schuele (2012) and Santoro, Coyne, and Simmons (2006) examined how reading, 

written language, and spelling skills intersect.  

 As Wefel and Schuele (2012) and Santoro, Coyne, and Simmons (2006) examined how 

spelling is linked to literacy.  Finding the appropriate strategy to assist students with special 

needs in developing their spelling skills can be challenging.  Many researchers have explored the 

effects of a variety of spelling strategies on students with special needs, such as Viel-Ruma, 

Houchins, and Fredrick (2007) who examined written expression with secondary students with 

special needs.  Nies and Belfiore (2006) explored spelling performance with students with 

learning disabilities using cover, copy, compare and copy only versus cover, copy, compare 

strategies.  The researchers found the cover, copy, compare, and copy method was more effective 

due to more exposure to the spelling word.  The examiners found by exposing to correct spelling 
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multiple time has been beneficial to students with special needs.  Other researchers, Narkon, 

Wells, and Segal (2011) examined and found that interactive word walls with students with 

learning disabilities and autism were more engaging and allowed students to develop a 

personalized word wall.  Having the student interact with the words made it  more concrete for 

the student.   

 Along with finding the appropriate way to introduce and teach students spelling 

strategies, educators also implemented the strategies to introduce and use technology in their 

classrooms.  Recently, many classrooms have implemented SMARTBoards, computers, laptops, 

iPads, and other technology devices.  Teachers have used the technology devices to introduce 

lessons, to reinforce materials, and to expand lessons.  Teachers have used applications and 

technological devices to enhance students’ learning in variety of areas and topics in education.  

Handheld devices have enhanced reading skills and writing skills (Wu and Zhang, 2010).  Wu, 

Zhang (2010); Powell, Dixon (2011), and Rossing, Miller, Cecil, and Stamper (2012) are a few 

researchers who have examined how technology impacts a learner’s ability to acquire knowledge 

using technology devices, such as iPads, iPods, and phones.  Researching a variety of spelling 

strategies and technology studies led the examiner to study the use of word sorts and iPad 

applications on a student with a specific learning disability.  

 After reflection, it seemed promising to look at a modern and appealing activity to 

increase the spelling skills of a student with a learning disability using iPad applications and 

word sorts.  The research showed that students with a specific learning disability benefit from 

being exposed to spelling words multiple times in a variety of ways to influence reading skills, 

and they are more engaged by technology.  
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Participant 

 The participant in the study was third grade Caucasian male.  The student was enrolled in 

a public elementary school located in a small city in Midwestern United States.  The student’s 

age during the study was eight years, ten months old.  The individual received special education 

services in the areas of reading, written language, and mathematics.  The student was identified 

with a Specific Learning Disability a year prior to the start of this study when he was in second 

grade.  At the time of the study, the student was approximately one year behind in his reading, 

writing, and mathematic skills, as measured by the curriculum-based assessments.  On the 

Wisconsin Knowledge and Concepts Examination, which was taken in the fall prior to the 

intervention, the participant was in the minimal performance range with a score of 270, and in 

the first percentile in the state of Wisconsin.  At the beginning and in the middle of the student’s 

third grade year, the participant was not able to score, using a Lexile scoring scale, on the 

Scholastic Reading Inventory.  The Scholastic Reading Inventory, an assessment the district has 

chosen to give as one of the reading assessment to gauge the students’ reading ability in the 

school district.  A typical third grade student generally scored between levels 550 to 700 at any 

point during the school year.  A few of his accommodations outlined in his Individual Education 

Plan included modified spelling lists and tests, oral reading of assessments in a small group 

outside of the general education classroom, and speech and language services.  The participant 

received 45 minutes of reading, written language, and mathematics special education services 

each school day in the special education classroom within a small group setting.  The research 

was completed on an individual basis.  The child also received a modified spelling list from his 

special education teacher; his spelling list included ten words with similar spelling chunks or 

spelling patterns when his classmates received twenty words with up to four word chunks.  The 
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student had permission from his parent/guardian to participate in the study (see Appendix PP).  

He had good attendance and participation in the activities implemented,  only missing four days 

from the start of year school through the end of the study.  

 The student, who was a part of the study, completed the tasks while in the special 

education classroom, three times a week for six weeks.  The student participated in the word 

sorts and iPad spelling application activities for 20 minutes per day.  The timeframe of the study 

was built around the time period the child had open in his schedule after specials such as art, 

music, and physical education and the time period he would be in the special education 

classroom.   

 All activities implemented were developed around the strengths and weaknesses of the 

student’s pre-assessment.  The researcher selected the spelling word sorts from Words Their Way 

(Bear et al., 2008) based on how the student improved or required more assistance throughout 

the week and based on the pre-assessment completed using Words Their Way spelling inventory.  

If the student was able to decrease the time to complete the word sorts, the student received more 

challenging words to sort.  The student had each of the word sorts for three days a week to 

categorize.  After each week, the student received a new set of words.   

Data Collection 

The first point of data collected in this study was the pre-assessment using the Words 

Their Way spelling assessment; the directions for the assessment can be seen on Appendix A.  

The word list for the Words Their Way spelling assessment consisted of 26 words (see Appendix 

B).  The Words Their Way spelling assessment information provided the researcher with 

information on the student’s particular skills, such as short vowels, long vowels, blends, and 

diagraphs.  For the pre- and post-assessments, the researcher stated the word, used the word in a 
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sentence, and restated the spelling word.  The student wrote the spelling word on his paper (see 

Appendix B).  The Words Their Way spelling assessment divided each word into spelling skills.  

Examples of spelling skills were short vowel sounds, long vowel sounds, blends, and diagraphs 

(see Appendix D).  The examiner completed the Spelling Inventory Feature page after the pre-

assessment was completed which is located in Words Their Way (see Appendix D).  The student 

received points for the assessment based on both writing parts of the word correctly and writing 

the entire word correctly (see Appendix D).  The Spelling Inventory Feature page allows 

educators to determine the strengths and weakness of a person’s spelling skills.  The student was 

asked to spell 17 spelling words on the pre-assessment (see Appendix C) and 24 spelling words 

on the post-assessment (see Appendix E).  He was tested on more words during the post-

assessment because he was able to write more of the words correctly.  The words came from the 

Words Their Way spelling list (see Appendix B).  The second data point of the pre-assessment 

consisted of a Nonsense Word assessment, which is from Teaching Phonics & Word Study in the 

Intermediate Grades (Blevins, 2001) (see Appendix G).  The student was given a Nonsense 

Word list and asked to read the fake words aloud to gauge the student’s knowledge how to apply 

phonic skills to literacy which is linked to spelling (see Appendix H).  The researcher recorded in 

writing his oral responses and collected how many fake words were read correctly for the pre-

assessment (see Appendix I).  The purpose of the Nonsense Word list was to see how the 

intervention with word sorts and spelling applications on the iPad improved the child’s spelling 

acquisition and reading skills.  The third data point of the pre-assessment and post-assessment 

consisted of the student completing a questionnaire asking him how he felt toward his acquisition 

of spelling strategies (see Appendix K).  The researcher/examiner created the spelling 

questionnaire survey which consisted of six questions.  The purpose of the pre-assessment and 
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post-assessment spelling questionnaire survey was to gauge the student’s personal thoughts 

about spelling and his feelings regarding spelling.  The student answered the questions verbally, 

and researcher wrote his responses on the student survey questionnaire (see Appendix K).  The 

pre-assessments took approximately 45 minutes to complete.    

 The post-assessment was completed in the same fashion as the pre-assessment.  Each of 

the pre- and post-assessments took 45 minutes to complete.  The student completed the pre- and 

post- assessments, Words Their Way spelling assessment (see Appendix E), an informal 

Nonsense Word assessment, and a spelling questionnaire survey created by the examiner.  The 

Spelling Inventory Feature page was completed by the examiner after the post-assessment was 

completed (see Appendix F).  He was given a word orally; the word was used in a sentence 

verbally, and the word was restated orally (see Appendix B).  The Words Their Way spelling 

assessment assisted the examiner in determining the strengths and the weaknesses of the 

student’s spelling skills (see Appendix E). After the spelling assessment, the student read words 

from the Nonsense Word list; the researcher wrote down his responses (see Appendix J).  The 

Nonsense Word list was used as an assessment to determine how the student connects spelling 

strategies to literacy.  The student also answered questions from the researcher-developed 

spelling survey questionnaire. His responses were recorded (see Appendix L).  The spelling 

survey questionnaire was used to determine the perception of the student towards spelling.  The 

examiner explored other surveys related to spelling to develop the spelling survey questionnaire 

developed for this study.   

Along with the assessments, the researcher collected data based on how the student 

preformed during the intervention to monitor the student’s growth in spelling acquisition (see 

Appendix M for example of examiner’s notes).  The researcher timed how long it took the 
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student to sort the words each day along with the amount of time the student was able to use the 

iPad spelling application in order to examine the student’s growth.  The researcher recorded the 

number of words the student created on the iPad.  Appendix G is a sample of the examiner’s 

notes from the word sort and iPad application activities.  The purpose of timing the word sorts 

and how long the student had access the iPad was to see if there was measured improvement 

with the word sorts throughout the week.  Timing the intervention also allowed the examiner to 

monitor the time the student was participating in the intervention each day of the study in order 

to gauge engagement.  

Procedures 

 The study took place during the student’s specialized instruction in reading, writing, and 

spelling while the student was in the special education classroom.  The duration of the 

intervention was six weeks.  Because the individual met with examiner each day, the student 

worked on the word sort three of five days a week for 20 minutes each day.  The spelling word 

sorts that the individual used each week were chosen based on his missing skills from the Words 

Their Way spelling assessment that was completed at the beginning of the intervention during the 

pre-assessment.  The words given for each week to the student were chosen based on the skill 

gaps revealed by the pre-assessment.  The researcher also took notes regarding the student’s 

ability to read and place the words in the sorts correctly or if the student needed assistance in 

order monitor for growth of the student’s skills.  Including the words sorts activity, the examiner 

also took notes on the student’s ability to perform on the iPad, such as his ability to create words, 

if the student made errors or self-corrected while creating words on the iPad, and if the student 

had any comments while completing the study. The notes taken during the intervention were 

meant to assist the examiner in monitoring the student’s growth while sorting words and creating 
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word on the iPad. By jotting notes, it allowed the researcher to notice if there was patterns of 

strengths and weaknesses.  

The first week consisted of Days One, Two, and Three.  During the first week, the 

student was given his picture word sorts and asked to state each word of the picture words while 

he glued them own under the correct short vowel sound in a notebook.  The student was given 17 

picture words during the first week; five word pictures were short /a/; five word pictures were 

short /i/, and seven word pictures were short /u/.  The words the examiner gave the student to sort 

during the first week were the following: cat, pig, sun, mud, flip, cap, bat, crib, run, jump, ship, 

plant, tack, zipper, stump, van, sink, glass, cup, and skull.  The three short vowel sounds that 

were chosen were the short /a/, short /i/ and short /u/ sounds.  The student missed the short /u/ 

sound on the pre-assessment, and the student had correctly spelled the short /a/ and short /i/ 

words on the pre-assessment.  The sample of participant’s word sort for Day One can be seen 

Appendix N.  See Appendix O for notes regarding student’s response for the paper word sorts.  

Notes were taken by the examiner while the student was completing the word sort for Day One 

(see Appendix P).  After the student completed the word sort activity, he was asked to create 

words on the iPad using the application Spelling Magic 2 to incorporate technology to the study.  

The student was given the iPad with instructions on how to use the application using a moveable 

alphabet with the letter sound feature turned on.  He was asked to create short /u/ words on the 

iPad.  The student would hit the picture every time he needed to hear the sounds in the word.  

Notes  taken by examiner regarding the words the student created using the iPad for Day One are 

found the appendix (see Appendix P).  During Day Two, the student created words using the 

short /u/ sound along with the short /i/ and short /a/ sounds.  The student glued his words into his 

notebook (see Appendix Q).  Notes were taken while the student was completing the word sort 
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by the examiner to monitor the student’s growth with the word sort activity (see Appendix R).  

The examiner documented the words created by the participant while using Spelling Magic 2 on 

the iPad (see Appendix S).  During Day Three, the individual completed five short sound 

categories on the iPad.  The student glued the words in his journal (see Appendix T).  The 

examiner took notes while the student was completing the word sort activity to monitor the 

student’s growth with the word sort activities (see Appendix U).  He created words with the short 

/u/ first, then moved to short /a/, short /i/, short /e/, and finally to short /o/.  Notes were taken by 

the examiner while the participant was creating words (see Appendix V).  During Week One, the 

letter hint feature, letter sound, and double letter helper was turned on.  When the research was 

planned, the researcher did not intend to have different features turned off or on when using the 

iPad application; however, using the Spelling Magic 2 application allowed the examiner to 

increase or decrease the level of skills for the student. The letter hint feature allowed the student 

to hit the letter box and hear the sound that goes in the word.  The letter sound feature allowed 

the student to hit letters in the moveable alphabet and hear the sound that particular letter makes.  

The double letter feature automatically would fill in the second consonant if it were the same as 

the previous letter.  

 During Week Two, the student was given word sort words with the –sh and –ch as the 

ending sounds.  Week Two consisted of Day Four, Day Five, and Day Six.  He was given ten 

words with digraph –sh and eight words with the digraph –ch.  The sounds were chosen because 

the student did not have a clear understanding of one of the digraphs. The words the student was 

given were the following words: smash, fresh, such, rich, much, rush, trash, speech, dish, which, 

dash, each, flush, bleach, blush, coach, wish, and fish.  The student glued the words into his 

journal after sorting the words (see Appendix W).  The student used the words in an oral 



WORD SORTS AND IPAD WITH A STUDENT WITH SLD 60 
 

 

sentence after reading the words and while he was gluing them into his notebook.  The examiner 

took notes regarding the student’s responses (see Appendix X).  After the student completed the 

word sort, he was given the iPad and asked to create words using Spelling Magic.  He created 

words on the iPad in the following categories on with the application: people, animals, actions, 

and outdoors.  The student was able to select his own categories on the iPad. While the student 

was working on the iPad, the examiner was taking notes on how the student created the words on 

the iPad to monitor growth of the student (see Appendix Y).  On Day Four, the student created 

words in the following categories: people, animals, actions, and outdoors with consonant blends.  

The student was able to select the categories on the iPad.  Prior to attempting the word, the 

student would hit the picture to hear the word, and then he would bring down the letters from 

moveable alphabet.  When unsure of the correct letter, the student would hit the letter box in the 

word to hear the sound prior to bringing down the letter from the moveable alphabet.  On Day 

Five, the student completed the word sorts and then received the iPad.  Prior to receiving the 

iPad, the student read the words and sorted each word into the correct word sort.  He used the 

words in a verbal sentence after reading the words.  The student glued his words into his 

notebook after sorting the words (see Appendix Z).  Notes were taken by the examiner while the 

student was sorting the words during the word sort activity to monitor growth of the student (see 

Appendix AA).  After the word sort activity, the student used the iPad application.  The student 

created words on the iPad in the following categories: animals, work, actions, and items.  While 

the student was using the iPad, the examiner was taking notes about his participation with the 

iPad in the examiner’s notebook (see Appendix BB).  On Day Six, the student sorted the words 

for the third time.  He glued the words in his notebook (see Appendix CC).  The examiner took 

notes about the student’s response while he completed the word sort (see Appendix DD).  On 
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Day Six, the student created words on the iPad application, Spelling Magic 2 which were in the 

categories: animals, work, items, and actions.  Each of the words was at least four letters to five 

letters in length.  After completing the word sort, the student completed three different categories 

on the iPad application, Spelling Magic 2.  The student completed consonant blends with the 

categories of outdoors and work.  He also completed words with double blends on the iPad.  

During Week Two, the letter hint feature, letter sound, and double letter helper were turned on.  

The letter hint feature allowed the student to hit the letter box and hear the sound that went into 

the word.  The letter sound feature allowed the student to hit letters in the moveable alphabet and 

hear the sounds that a particular letter made.  The double letter feature automatically would fill in 

the second consonant if it were the same as the previous letter.  The examiner took notes 

regarding the student’s activity on the iPad to monitor growth of the student (see Appendix EE).   

 During Week Three of the intervention, the student used /sh/ and /th/ digraph words with 

his word sorts.  The student was missing one of the digraphs, which was present on the pre-

assessment.  Week Three consisted of Day Seven, Day Eight, and Day Nine.  The student was 

given the following words to sort during Week Three: ship, thick, this, than, shack, shall, shell, 

shed, then, that, thin, and them.  On Day Seven, the student sorted the words and used the words 

in an oral sentence.  He glued the words into his notebook after sorting (see Appendix FF).  The 

examiner noted his responses (see Appendix GG).  After he completed the word sorts, on Day 

Seven, the student completed three categories, work, action, and home. When completing the 

iPad Spelling Magic 2 activity, the student was able to pick the categories on the application, 

which allowed the student to have control of the activity and his own learning.  Notes were taken 

by the examiner while the student completed the iPad portion of the intervention (see Appendix 

HH).  On Day Eight, the student completed the word sort for the second time.  He was used the 
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words in a sentence and sorted the words.  After sorting the words, the student glued them into 

his notebook (see Appendix II).  The examiner took notes while the student was completing the 

word sort (see Appendix JJ).  On Day Eight, the student created words in three categories: 

people, animals, and triple blends.  Notes were taken while the student was completing the iPad 

activities by the examiner (see Appendix KK).  On Day Nine, the student read the words, sorted 

the words, and used the words in a sentence.  After sorting the words, the student glued them into 

his notebook (see Appendix LL).  While the student was completing the word sort activity, the 

examiner was taking notes based on the word sort activity to monitor the student’s growth (see 

Appendix MM).  After the word sort activity on Day Nine, the student completed four 

categories: double blends, animals, triple blends, and items.  Notes were taken by the examiner 

based on the student’s responses on the iPad (see Appendix NN).  Prior to the student receiving 

the iPad, application features were turned off since the student showed growth with the 

application.  By turning off some features, the student was required to show more of his 

knowledge and skills.  This was not a part of the original design; however, the researcher felt the 

need to adjust based on the student’s performance.  These changes will be discussed more in 

Chapter Four.  

Throughout the fourth week of the intervention, which consisted of Day Ten, Day 

Eleven, and Day Twelve, the student received vowel-consonant-vowel words using a-e words 

and vowel, vowel words using ai- words.  Based on the Words Their Way spelling inventory pre-

assessment, the student was not able to spell ai- words correctly.  The student had five a-e words, 

and he had seven ai- words.  The words the student was given on the word sort activity during 

Week Four were the following: wade, brain, paint, mail, tail, blame, shake, male, trade, wait, 

chain, and said.  While reading each word during day ten, the student divided the words into 
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parts and sounded out each syllable.  After the student read the words with the researcher, he 

defined the word or used the word in a sentence.  When the student completed sorting the words, 

he glued them into his notebook (see Appendix OO).  Notes were taken by the examiner while 

the student was completing word sorts (see Appendix PP).  When the word sort was completed, 

the student used the iPad.  On Day Ten, the student created words on the iPad using Spelling 

Magic 2 under the categories: animals, triple blends, and items.  During Day Ten, the letter hint 

feature and letter sound were turned on; however, the double letter helper was turned off.  Notes 

were taken while the student used the iPad by the examiner to monitor the growth of the student 

(see Appendix QQ).  On Day Eleven, the student read the words, sorted the words, used the 

words in a sentence, and glued the words into his notebook (see Appendix RR).  Notes were 

taken by the examiner while the student completed the word sort activity (see Appendix SS).  On 

Day Eleven, the student created words in the following categories on the iPad: outside, home, 

people, triple blend, and double blends.  The student was allowed to select the categories on the 

iPad within the spelling application, Spelling Magic 2.  Notes were taken by the examiner while 

the student was using the iPad (see Appendix TT).  On Day Twelve, the student completed the 

word sort.  The student read and used the words in a sentence, sorted the words, and glued the 

words in his notebook (see Appendix UU).  The examiner took notes regarding the student’s 

response with the word sorts (see Appendix VV).  Then he created words on the iPad in the 

categories of animals, people, triple blends, and work.  The examiner took notes regarding the 

amount of time the student took to complete the word sort activity using the remaining time for 

the iPad activity (see Appendix WW).  

Week Five consisted of Day Thirteen, Day Fourteen, and Day Fifteen.  The student 

worked on vowel, consonant, vowel words using o-e words along with vowel, vowel words 



WORD SORTS AND IPAD WITH A STUDENT WITH SLD 64 
 

 

using oa- words.  The student was assigned five words with oa- words and six o-e words.  The 

words the student was assigned during Week Five were the following: phone, road, tone, move, 

rope, float, oak, loan, roast, toad, dome, and owe.  During Week Five, the letter hint feature, 

letter sound, and double letter helper were turned off on the iPad application.  On day thirteen, 

the student read the words and used the words in an oral sentence.  Then he sorted the words and 

glued them into his notebook (see Appendix XX).  The examiner took notes regarding the 

student’s response with the word sorts (see Appendix YY).  On Day Thirteen, the student created 

words on the iPad in the categories animals, double blends, and people.  Notes were taken by the 

examiner regarding the student’s responses on the iPad application (see Appendix ZZ).  The 

student read the words and used the words orally in a sentence on Day Fourteen.  He sorted the 

words and glued them into his notebook (see Appendix AAA).  Notes were taken while the 

student was completed word sort activity by the examiner (see Appendix BBB).  On Day 

Fourteen, the student created words on the iPad in the categories of animals, items, triple blend, 

and home.  While the student used the iPad, the examiner took notes regarding his participation 

creating words (see Appendix CCC).  On Day Fifteen, the student read the words, used the 

words in a sentence, and sorted the words.  After the sorting the words, the student glued them 

into his notebook (see Appendix DDD).  Notes were taken by the examiner, while the student 

participated in the word sort activity (see Appendix EEE).  During Day Fifteen, the student 

created words in the categories of items, double blends, people, outside, and home.  Notes were 

taken by the examiner while the student completed the iPad application (see Appendix FFF).  

Week Six consisted of day Sixteen, Day Seventeen, and Day Eighteen.  The student 

worked on the vowel, consonant, vowel words using i-e words and vowel, consonant, consonant 

words using the letters –igh words.  The student missed the i-e and –igh words on the pre-
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assesssment.  He was assigned seven i-e words and seven –igh words.  During the sixth week of 

the intervention, the student was assigned the following words for the word sort activity: tide, 

file, bright, sigh, high, might, light, wipe, prize, rice, glide, white, right, and slight.  During Week 

Six, the letter hint feature, letter sound, and double letter helper were turned off.  On Day 

Sixteen, the student read the words, used the words in a sentence, and sorted the words. After 

sorting the words, he glued them into his notebook (see Appendix GGG).  Notes were taken by 

the examiner as the student sorted and read the words (see Appendix HHH).  After the word sort 

on Day Sixteen, the student chose the categories triple blend items and double blend words. A 

few examples of triple blend words are scrub, sprint, and sculpt.  Notes were taken by the 

examiner regarding the participation of the student on the iPad to monitor the student’s growth 

on the iPad application (see Appendix III).  On Day Seventeen, the student read the words for the 

second time this week.  He used the words in a sentence, sorted the words, and glued the words 

into his notebook (see Appendix JJJ).  While the student completed the word sort activity, the 

examiner took notes (see Appendix KKK).  After the word sort activity, the student created 

words in categories items, people, work, animals, and triple blends.  Notes were taken by the 

examiner regarding the student’s participation on the iPad (see Appendix LLL).  On Day 

Eighteen, the participant read the word sort words, used the words in a sentence and sorted the 

words.  After sorting the words, the student glued them into his notebook (see Appendix MMM).  

The examiner took notes regarding the student’s response with the word sort activity (see 

Appendix NNN).  Notes were taken regarding the student’s participation on the iPad application 

by the examiner (see Appendix OOO).  
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Summary 

The review of research conducted prior to this study by McClanaham, Williams, 

Kennedy, and Tate (2012) studied the effectiveness of iPads with a student with ADHD on 

reading.  Additionally, Narkon, Wells, and Segal (2011) examined the use of interactive word 

walls with students with special needs.  Research conducted by McClanaham, Williams, 

Kennedy, and Tate (2012) conducted a study with a child with special needs to acquire spelling 

along with technology.  Based on the recent research in spelling using word sorts and 

technology, the study was designed to foster learning for a child that has difficulties learning 

how to follow the spelling patterns in the English language.  One participant was used in this 

research study.  His growth was measured with short assessments, such as a Nonsense Word 

assessment, Words Their Way spelling inventory, and a questionnaire designed by the researcher 

about how the student felt toward spelling.  The results of the procedures described above and 

the data collected were discussed in the next chapter.   
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CHAPTER FOUR: Results 

This study examined the effects of spelling acquisition while using word sorts and iPad 

applications with a student who had a specific learning disability.  The researcher developed 

word sorts based on the pre-assessment of Words Their Way spelling assessment (Bear, 

Invernizzi, Templeton, Johnston, 2008), Nonsense Word assessment (Blevins 2001), and a 

researcher-created spelling survey questionnaire asking how the child felt towards spelling.  

After the pre-assessment and the six-week intervention were completed, the student participated 

in the post-assessments.  The post-assessments consisted of the Words Their Way Spelling 

assessment, the Nonsense Word assessment, and the student questionnaire on spelling.  While the 

intervention was conducted, the researcher noted the length of time it took the student to 

complete the word sorts and the length of time he was able to work on the iPad application 

Spelling Magic 2.  She also noted the time taken by the student for each individual item. The 

examiner took notes regarding the amount of time the student took to complete the word sort 

activity and the time for the iPad activity.  The researcher also took notes regarding the student’s 

ability to read and sort the words correctly or if the student needed assistance.  Including the 

word sort activity, the examiner also took notes on the student’s ability to perform on the iPad, 

such as his ability to create words, if he made errors or self-corrected when creating words on the 

iPad, and if he had any comments while completing the study.  The researcher selected the 

questions for the spelling survey.  Each of the questions were selected to gauge the student’s 

knowledge of spelling and his feelings towards spelling.   
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Figure 4.1: Words Their Way Primary Spelling Inventory: Pre- and Post- Assessment 

 

 

The first assessment was the Words Their Way Primary Spelling Inventory. In comparing 

the result from the pre and post Words Their Way Primary Spelling Inventory pre- and post-

assessments, as illustrated in Figure 4.1, the participant demonstrated growth in all areas or had 

consistent results where he was not able to earn more points (see Appendix D and F).  The 

student earned seven out of seven points on the consonant initial, consonant final, and short 

vowels portions of the test on the pre-and post assessment.  The student was able to earn six 

points out of seven on the digraphs on the pre-assessment, and he increased his score to seven 

out of seven on the post-assessment.  The student gained three out of seven points on the blends 

on the pre-assessments, and he increased his score on the blends to seven out of seven on the 

post-assessment.  He decreased his skills in the area of long vowel patterns.  On the pre-

assessment, he earned six points out of seven points, and on the post-assessment, he decreased to 
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four out of seven points.  On the other vowel portion of the assessment, he stayed consistent, 

gaining two points out of seven on the pre- and post-assessment.  However, on the inflected 

endings, the student earned one point on the post-assessment compared to not earning any points 

on the pre-assessment.  Overall, the student increased his skills on the Words Their Way Primary 

Spelling Inventory.  When the student took the pre-assessment, he earned 38 points.  On the post-

assessment, the student earned 42 points in all subsections.   

 

Figure 4.2: Feature Points from Words Their Way: Assessments 

 

 

Another aspect of the Words Their Way assessment dissects the test in feature points.  

When the student completed the Words Their Way Spelling Inventory Assessment, the examiner 

was able to fill in the Words Their Way Primary Spelling Inventory Feature Guide for the pre-

assessment (see Appendix D) and post-assessment (see Appendix F).  In order to gather the 

feature points information, the examiner filled in a chart provided by Words Their Way (see 

Appendix D and F). In comparing the result from the pre and post Words Their Way Spelling 

Inventory, with the feature points as illustrated in Figure 4.2, the participant demonstrated growth 
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with words spelled correctly on the assessments.  The feature points allowed the educator and/or 

examiner to understand which areas the individual required instruction.  On the pre-assessment, 

the student was able to earn 31 feature points correctly (see Appendix D).  He was able to earn 

42 feature points correctly on the post-assessment (see Appendix F).   

 

Figure 4.3: Words Spelled Correctly: Words Their Way Pre- and Post- assessments 

 

  

In comparing the results from the pre and post Words Their Way Spelling Inventory, as illustrated 

in Figure 4.3, the participant demonstrated growth with words spelled correctly on the 

assessments.  On the pre-assessment, the student was able to spell seven words correctly (see 

Appendix C).  He was able to spell thirteen words correctly on the post-assessment (see 

Appendix E). 
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Figure 4.4: Spelling Survey Questionnaire 

Questions Pre-Assessments Responses Post-Assessment Responses 

Are you or are you not a good 

speller?  Why do you think so? 

Kind of in the middle because if 

there is words I can’t sound out 

or get messed up about 

something.  

I am a good speller, but 

sometimes if it is a long word, I 

don’t spell it completely right.  

What do you do when you 

don’t know how to spell a 

word? 

Raise my hand- try to ask a 

teacher or sound it out 

I sound out the letters or I try to 

figure out the letters, by myself 

and if I get it wrong it is ok.  

If someone is having trouble 

spelling a word, how could you 

help that person? 

Whisper to them how to spell it 

or help them sound it out.  

Help them sound the word or 

tell them the letters 

What three things help you 

learn to spell a word? 

1. My spelling journal 

2. Someone else- my 

teacher- tells me to 

sound it out 

3. I sound it out 

1. Teachers- tell me words- 

help you find it in the 

dictionary.  

2. My mom and dad- tell me 

new words/ how to spell it 

3. Myself- sounding out the 

words.  

What things have you tried that 

do not help your spelling? 

Getting Distracted- like paying 

attention to others. 

Writing the word over and over 

again.  

I don’t know what doesn’t help 

me.  

Tell me any other comments 

you feel about spelling or 

writing? 

I love to write because it makes 

me actually do something. 

Really great- I’m spelling new 

words and writing. I might see 

my spelling words in a book. 

When I do see my words I can 

sound out the words.   

 

 

After the Words Their Way assessment, the student participated in the spelling survey.  In 

order to compare the student’s perception of his spelling skills from the pre-assessment (see 

Appendix K) and the post-assessment (see Appendix L), the student was asked a series of 

questions about what he felt about spelling using a survey created by the examiner.  The student 

responded to the questions verbally, and the examiner wrote down his responses.  The student 

responses to this spelling questionnaire are illustrated in Figure 4.4.  The first question asked of 

the student was if he felt that he was a good speller or not and requested him to explain his 
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answer.  During the pre-assessment, the student thought he was, “in the middle” because he can 

spell some words; however, it is difficult to sound out words.  After the intervention and on the 

post-assessment, the student stated that he was “a good speller, but it can be difficult to write 

long words correctly.”  He stated, “If it is a long word I don’t spell it completely right.”  The 

second question posed to the student on the pre- and post-assessment as follows; “What do you 

do when you don’t know how to spell a word?”  The student’s response during the pre- and post- 

assessments was that he should “sound it out;” however, on the pre-assessments he thought he 

could ask a teacher as well.  On the post-assessment, the student believed it was all right to make 

a mistake while spelling.  Thirdly, the student was asked the following questions on the pre- and 

post- assessments: “If someone is having trouble spelling a word, how could you help that 

person?”  His answers for both of the assessments were similar; on the pre-assessment survey, 

the student stated, “Whisper to them how to spell it or help them sound it out.”  During the post-

assessment survey, the student stated, “Help them sound out the word or tell them the letters.”  

Then the student was asked the question: “What three things help you learn to spell a word?”  

The student responded similarly on the pre- and post-assessments with one response that he was 

able to sound out the words.  In addition, on the pre-assessment, the student stated his “spelling 

journal” assisted him in spelling.  Another strategy the student stated that a “person, like a 

teacher,” could tell him to sound out the words; however, on the post assessment, a “teacher” 

could help him use a dictionary to find the correct spelling.  On the post-assessment, the student 

also stated he learned how to spell from his parents.  When asked the fifth question, “What 

things have you tried that do not help your spelling?” during the pre-assessment, the student 

stated that he liked to pay attention to other students and that writing the words consistently over 

and over again has not worked for him. On the post-assessment, the student stated he does not 
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know what has worked for him.  The last question the student was able to state any addition 

thoughts about spelling and writing that he was not able to address in the other questions.  The 

question the student was asked was as follows: “Tell me any other comments you feel about 

spelling or writing.”  On the pre-assessment, the student stated that he loved to write because it 

makes him actually do something.  However, during the post-assessment survey, the student 

stated that he felt really great about spelling and writing.  He stated, “I’m spelling new words and 

writing.  I might see my spelling words in a book.  When I do see my words, I can sound out the 

words.”   

 

Figure 4.5: Pre- and Post-Assessments of Nonsense Words 

 

 

After the spelling assessment and spelling survey, the student participated in a nonsense 

word assessment.  The student orally read the Nonsense Word List (see Appendix H) from the 

Nonsense pre-assessment, and the responses were recorded (see Appendix I).  The examiner also 
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recorded the responses of the student for the post-assessment (see Appendix J).  In comparing the 

results from the pre and post Nonsense Word assessment, as illustrated in Figure 4.5, the 

participant demonstrated a growth in five out of six areas.  The student was asked to read ten 

words from five different subtest of the assessment.  The student showed an increased skill in 

short vowel words by three words; he was able to read three fake words, and he increased to 

being able to read six nonsense words correctly.  When asked to read the digraph/blend fake 

words, the student was able to read seven words correctly during the pre-assessment, and he was 

able to read eight nonsense words correctly when assessed with the post-assessment.  The 

student was asked to read long vowel nonsense words during the pre-assessments, and he was 

able to read seven correctly.  During the post-assessment, the student was able to read nine 

correctly.  While reading the nonsense words in the category other vowels, he showed a decrease 

in ability.  When the student read the other vowel section of the pre-assessment fake words, he 

was able to read six words correctly while he was only able to read five nonsense words 

correctly.  The student showed growth while reading multisyllabic words.  He was not able to 

read words correctly with the nonsense multisyllabic words during the pre-assessment; however, 

he was able to read three words correctly during the post assessment.  Overall, during the pre-

assessment, the student was able to read 23 nonsense words out of 50 correctly, which was 46% 

words read correctly.  When the student read the post-assessment nonsense words, he was able to 

read 31 nonsense words out of 50 correctly, which resulted in 62% of the words read correctly.  

He increased his ability to read nonsense words by 16% during the six-week intervention using 

the Nonsense Word Assessment (Blevin, 2001).   
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Figure 4.6: Sort Time During Intervention 

 

Along with comparing the minutes on the iPad activity, a comparison of the time 

involving the word sort activity was necessary. A comparison of the result with the amount of 

time the student required to complete the word sorts is illustrated in Figure 4.6.  Each week the 

student participated in the intervention for three days.  Week one consisted of Day One through 

Day Three.  On Day One, the student was able to complete the word sort in fifteen minutes, and 

he was able to decrease the time spent on the word sort each day of Week One.  On Day Two, 

the student took ten minutes to complete the word sort, and he required five minutes on Day 

Three.  Week Two consisted of Day Four through Day Six.  On Day Four, he took twelve 

minutes to complete the word sort and decreased his time over the week.  On Day Five, he took 

seven minutes on the word sort task, and on Day Six he took five minutes.  Week Three 

consisted of Day Seven through Day Nine.  During this week, the student took seven minutes to 

complete the word sort, and on Day Eight, he took Eight minutes.  There was an increase in time 
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that it took him to complete the iPad tasks during Week Three.  On Day Nine, the student took 

four minutes during the word sort.   

Week Four consisted of Day Ten through Day Twelve.  On Day Ten, the student took ten 

minutes to complete the word sort.  He decreased his time during the Fourth Week.  He 

decreased his word sort time from ten minutes on Day Ten to six minutes on Day Eleven and 

four minutes on Day Twelve.   

Week five consisted of Day Thirteen through Day Fifteen.  On Day Thirteen, he took 

seven minutes to complete the word sort activity.  He decreased his time to five minutes on Day 

Fourteen and decreased to three minutes on Day Fifteen.  

 Week Six consisted of Day Sixteen through Day Eighteen.  On Day Sixteen, the student 

required nine minutes to complete the word sort.  He decreased his time on the word sort activity 

to five minutes on Day Seventeen and on Day Eighteen.  As each week progressed, the student 

was able to increase his amount of time spent on the iPad and decreased the time to complete the 

word sort activities.  The student used a total of 128 minutes to complete the word sort activities 

during the intervention, which was 36% of the total intervention time allotted.   

Additionally, the examiner documented the time it took the student to sort the words.  

The student would read the words, use the words in a sentence, and sort the words.  When he had 

completed the sorting of the words, he glued his words in notebook.  He glued all of his word 

sort words in his notebook (see Appendix N).  The researcher also recorded how the student 

responded to the activities (see Appendix M).  The notes taken during the intervention were 

converted to be readable by outsiders (see Appendix O).  The notes documented the student’s 

ability to read the words in the word sorts, which was another documentation of the student’s 

skills beyond his notebook.  As the student read the words, the examiner made a daily notes if he 
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used the word in the sentence correctly or if used the incorrectly. The examiner wrote the word 

down and the student’s response and placing a check mark by the word when he was correct 

placing a check next to the word or by writing down his response when incorrect.  After reading 

the word, the student would use the word in a sentence, to demonstrate understanding of the 

word. Also, noted by the examiner was the amount of time it took the student to complete the 

word sort activity.  After the student had completed the word sort activity, the student was able 

to access the application on the iPad, Spelling Magic 2 for the remaining time during the 

intervention.  An example of the notes can be seen on Appendix JJ.  When the student had a 

comment about the word sort activity or the iPad application, the examiner detailed his words or 

topic of his thought (see Appendix M).  

 

Firgure 4.7: Practice on the iPad During Intervention 

 

 

After the pre-assessments, while the student participated in intervention, the examiner 

took notes when he was using the iPad application (see Appendix M and O). Comparing the 
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results with the amount of time the student was able to use the iPad is illustrated in Figure 4.7.  

Each week the student participated in the intervention for three days.  Week One consisted of 

Day One through Day Three.  On Day One, the student was able to have the iPad for five 

minutes, and by the Third Day, he was able to use the iPad for fifteen minutes.  Week Two 

consisted of Day Four through Day Six.  On the first day of this week, the student was able to 

use the iPad for eight minutes and increased his time on the iPad to fifteen minutes.  Week Three 

consisted of Day Seven through Day Nine.  During this week, the student began having the iPad 

on the Day Seven with thirteen minutes and decreased the iPad time to twelve minutes on Day 

Eight; however, he increased to sixteen minutes on Day Nine.  Week Four consisted of Day Ten 

through DayTtwelve.  On Day Ten, he used the iPad for ten minutes and increased his time on 

the iPad to sixteen minutes by Day Twelve.  Week Five consisted of Day Thirteen through Day 

Fifteen.  On Day Thirteen, the student used the iPad for thirteen minutes, and by Day Fifteen he 

increased his time to sixteen minutes.  Week Six consisted of Day Sixteen through Day Eighteen.  

On Day Sixteen, the student used the iPad for a total of eleven minutes and on Day Seventeen 

and Eighteen, the participant used the iPad for fifteen mintues, which is an increase by four 

minutes.    

The six-week intervention consisted of six hours or 360 minutes.  The student was able to 

use the iPad for a total of 232 minutes.  He used the iPad 64% of the intervention.  Over the 

course of the weeks, student completed the intervention word sorts with less time and had more 

time on the iPad applications.   
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Figure 4.8: Words on iPad 

 

While the student was using the iPad, the examiner took notes regarding the words he 

created on the iPad application (for an example of iPad notes see Appendix R). In comparing the 

number of words created on the iPad, the student’s results are illustrated in Figure 4.8.  Each 

week the student participated in the intervention for three days.  Week One consists of Day One 

through Day Three.  The student completed fifteen words on the iPad on Day One, created 30 

words on the iPad on Day Two, and created 59 words on Day Three.  Week Two consisted of 

Day Four through Day Six.  On Day Four, the student created 36 words and increased the words 

made on the iPad to 44 on Day Five.  He decreased his word score to 29 during Day Six.  Week 

Three consisted of Day Seven through Day Nine.  During the Third Week, his number of words 

created on the iPad application, Spelling Magic 2 decreased from Day Seven with 36 words 

corrected to 31 words on Day Eight.  However, he increased the words he created on Day Nine 

to 49 words.  Week Four consisted of Day Ten through Day Twelve.  On Day Ten, the student 

created 34 words on the iPad.  Then he increased the number to 50 words on Day Eleven; 

however, he decreased the number to 46 words on Day Twelve.  Week Five consisted of Day 
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Thirteen through Day Fifteen.  On Day Thirteen, the student was able to create 30 words on the 

iPad.  He increased the words created on the iPad on Day Fourteen to 44 words and again 

increased the number on Day Fifteen to 56 words.  Week Six consisted of Day Sixteen through 

Day Eighteen.  On Day Sixteen, the student created 37 words. Then  he increased the number of 

words created on the iPad on Day Seventeen to 56 words and increased again on Day Eighteen to 

70 words.  Over the course of the intervention, the student was able to create more words on the 

iPad using Spelling Magic 2.  

Over the course of the intervention, the student increased his ability to create words on 

the iPad using Spelling Magic 2.  Compared to the first day on the iPad when the student created 

fifteen words, he was able to create 70 words by the last day of the intervention.  Over the course 

of each week, the student created more words on the iPad. Overall, the student was able to 

increase his spelling skills and ability to increase words on the iPad.  The student was able to 

spell more words correctly on the Words Their Way spelling assessment.  He was able to 

increase his ability to read nonsense words on the Nonsense Word assessment overall.  The 

student was able to increase his time throughout the week on the iPad activity and decrease his 

time sorting words each week.  
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CHAPTER FIVE: Conclusion 

 Over the course of the study, the researcher kept going back to the primary research 

question: What are the effects of using word sorts in combination with an iPad spelling 

application on spelling acquisition of a student with a Specific Learning Disability?  Data was 

collected through the use of word sorts and an iPad application, Spelling Magic 2, to build and 

increase spelling skills for a third grade student diagnosed with specific learning disability.  By 

using the iPad and word sorts, the student’s spelling skills and his perception of his spelling 

abilities were positively enhanced.  He reported improvement in his spelling ability; however, 

the student was not able to express the skill in the area of spelling that had impacted his spelling 

proficiency.  The third grade participant made gains in his acquisition of spelling skills using 

word sorts and an iPad application, Spelling Magic 2, thus increasing his ability to strengthen 

phonics skills. 

Connections to State Standards 

In designing this study, the Common Core State Standards (CCSS) were considered due 

to the district requirement to apply the CCSS by the end of the school year.  The Common Core 

State Standards for English and Language Arts (National Governors Association Center for Best 

Practices & Council of Chief State School Officers 2010) replaced the Wisconsin Model 

Academic Standards for English (Wisconsin Department of Public Instruction 2013) in 2013.  

One targeted standard for this research was the use of the Reading Anchor Standard: ELA 

Literacy: RF. 3.3 in the CCSS “Phonics and Word Recognition,” which requires third graders to 

identify and apply phonics and word study skills through decoding words.  This study 

incorporated the phonics skills that influenced the student’s spelling skills to enhance the 

student’s learning in reading and writing.  Another essential component of the study was the 
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researcher’s method of guiding the student during the intervention to use word sorts and to find 

patterns in spelling and writing.  In this study the researcher facilitated the student’s use of the 

application, Spelling Magic 2, on the iPad to create words. 

Connections to Existing Research 

 Prior to the study’s design and implementation, in addition to the Common Core State 

Standards, recent research in the area of spelling instruction and literacy skills was examined.  

Wiseman (1980) noted there is a link between reading, written language, and spelling; however, 

more recently Werfel and Schuele (2012) researched kindergartners’ ability to segment and 

represent consonant blends.  These researchers explored how segmenting and representing 

consonant blends affected kindergartners’ use of beginning and final blends.  Another set of 

researchers, Santoro, Coyne, and Simmons (2006) examined spelling interventions for 

kindergarten students who were at risk for a reading disability.  The students in Santoro, Coyne, 

and Simmons’s research showed more growth if the students participated in the spelling 

intervention by addressing word attack skills and nonsense word measures.  Researchers such as 

Santoro, Coyne, and Simmons (2012) and Werfel and Schuele (2012) demonstrated students 

need to understand the syntax of English and oral development of the English language prior to 

understanding written language. 

 Many researchers have examined spelling interventions.  Researchers Viel-Ruman, 

Houchins, and Fredrick (2007) learned that students with disabilities, such as learning 

disabilities, required more exposure with practice in spelling skills to progress in spelling and 

literacy.  Viel-Ruma, Houchins, and Fredrick (2007) explored spelling performance with 

students with disabilities in high school using the error of self-correction compared to the 

traditional method of spelling.  These researchers found the error of self-correction produced 
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better results for these students as compared to the traditional spelling instructional method.  

Nies and Belfiore (2006) conducted a study with students with special needs.  These researchers 

compared the cover, copy, compare method versus the copy only method.  The cover, copy, 

compare method was more effective for the students noted in Nies and Belfiore’s research.  

Students with specific learning disabilities required a more concrete, repetitive method to 

develop literacy and spelling skills.   

In another study, Narkon, Wells, and Segal (2011), assisted students with special needs in 

learning how to use words effectively with an alternative tool.  The researchers examined how 

word walls could be used on a computer with special needs students as compared to using paper 

and pencil tasks or traditional word walls.  Technology provided a more engaging environment 

for students through providing repetition of spelling skills.  The data in the study showed the 

students were willing to attempt activities that were more challenging for them to learn.  An 

additional set of researchers who examined technology interventions with students with special 

needs was Evmenova, Graff, Jerome, and Behrmann (2010).  These researchers worked with 

students who had difficulties with writing skills and compared writing programs with desktop 

computers.  The writing programs with computer software assisted students in writing more 

efficiently and effectively.  McClanahan, Williams, Kennedy, and Tate (2012) examined how an 

iPad application could be effectively used with a child with ADHD.  During instruction, the 

participant was able to increase his reading skills and show added engagement with the software 

and computer enhancement.  

 While the researchers Williams, Kennedy, and Tate examined the use of technology in 

education, researchers Wu and Zhang (2010) studied whether handheld technology would 

increase students’ achievement in the area of spelling and test aptitude in mathematics.  Wu and 
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Zhang (2010) found that students were more successful in spelling with the use of handheld 

technology devices with regular education students.  Another study conducted by Wood, 

Jackson, Hart, Plester, and Wilde (2011) examined how text messaging influenced 9- to 10- year 

old children and their literacy skills.  The research results showed there was no hindrance to the 

children’s literacy skills by using text messaging.  The improvement of learning through 

technology on a daily basis during academics influenced this study.  Allowing students to have 

more exposure to concepts enhanced students’ skills in literacy strategies.  An additional group 

of researchers, Powell and Dixon (2011), examined text messaging with a group of adults 

resulting in positive effects on academics and spelling skills.  Their study affected this research 

by showing how spelling impacted one’s ability to communicate using written language.  

Crichton, Pegler, and White (2012) researched how personal electronic devices, such as iPods 

and iPads work in the school setting and how learning derived and enhanced education for 

students through the use of electronic devices.  Crichton, Pegler, and White (2012) researched 

the significance of an iPad for a student with a specific learning disability.  An additional set of 

researchers who examined the effects of iPads was Rossing, Miller, Cecil, and Stamper (2012).  

They researched students’ awareness of learning with iPads.  Many of the students enjoyed using 

iPads, finding them effective learning tools.  The students in the study were exposed to a variety 

of academic skills with numerous technology tasks in writing.  The study completed by Rossing, 

Miller, Cecil, and Stamper (2012) influenced this study by demonstrating how technology could 

be used as an instructional tool for many individuals.  

Explanation of Results 

 In the area of spelling acquisition, the participant in this research study made positive 

gains. The pre- and post-assessment, Words Their Way (see Appendixes C, D, E, and F), 
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Nonsense Word List (see Appendices I and J), and spelling questionnaire survey (see Appendices 

K and L) demonstrated that the student’s spelling skills showed growth.  According to the Words 

Their Way assessment, the student was able to write eight words correctly on the pre-assessment 

(see Appendix C) and on the post-assessment he was able to write 14 words correctly (see 

Appendix E).   The student increased his spelling ability by writing six additional words 

correctly.  In addition, the student’s pre- and post-assessment was divided into feature points.  

On the pre-assessment, the student in this research study was able to earn 31 feature points (see 

Appendix D).  On the post-assessment, the student in this research study was able to earn 42 

feature points on the Words Their Way spelling test (see Appendix F).  He raised his feature 

points by 11 points over six weeks.  According to the pre- and post- Nonsense Word assessment, 

the student made growth in this study.  The student increased his ability to correctly read 

nonsense words by thirteen percent, moving from reading 23 to 31 words.  The research showed 

the student was able to apply the phonic skills he learned during the intervention to the spelling 

assessment, resulting in the ability to spell additional words correctly.  The student was able to 

apply phonics skills and letter patterns in his writing despite his inability to spell the entire word 

correctly.  The research suggested the student gained the skills required to move to the next level, 

a beginning third grade placement, in the spelling curriculum.  By the student participating in 

this intervention, the student gained more knowledge in how to use spelling skills to benefit him 

in reading and writing.    

The objective pre- and post-assessment indicated that the student made gains toward 

spelling acquisition and literacy skills.  The student was able to correctly create more words 

throughout the six-week intervention. He also demonstrated his spelling growth by spelling six 

more words correctly on the Words Their Way post-assessment (see Appendix E), when 
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compared to the Words Their Way pre-assessment, spelling seven words correctly (see Appendix 

C).  He was able to correctly spell nearly double the words on the Words Their Way post-

assessment.  The student also showed gains on the points earned on the post assessment, Words 

Their Way.   

In addition to the Words Their Way assessments, the student participated in the Nonsense 

Word list assessment.  The student decreased in the ‘Other Vowels’ subsection of the assessment 

on the Nonsense Word list.  When asked to read the subtest ‘Other Vowels’ on the Nonsense 

Word post-assessment as seen on Appendix J, the student did not orally read the last word 

correctly, compared to the pre-assessment Nonsense Word list seen in Appendix I.  The student 

demonstrated growth on the Nonsense Word assessment in the subtests: Short Vowel, 

Diagraphs/Blends, Long Vowels, and Multisyllabic.  These subtest words were linked to the 

Common Core State Standard: CCSS ELA-Literacy: RF.3.3 required of third graders to be able 

to demonstrate at the end of their grade.  One of the Reading Anchor Standards in the Common 

Core State Standards (CCSS) is “Phonics and Word Recognition,” which requires third grade 

students to identify, apply phonics, word study skills, and in decoding words.  The data from the 

spelling assessment indicated the student was able to apply the phonics skills to spelling words 

correctly.  The student was placed at the second grade level in spelling, having holes within 

Letter Name-Alphabetic and Within Word Pattern.  After the intervention the student had a 

proficient understanding of Letter Name-Alphabetic and Within Word Pattern moving to the 

beginning of third grade placement in spelling.  

In addition to the Words Their Way and Nonsense Word assessments, the student 

participated in a spelling questionnaire which demonstrated the student’s perception of his 

spelling skills at the end of the study.  His ability to describe strategies that were effective or 
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ineffective was challenging for the student at the beginning of the study.  Upon reflection, the 

researcher realized that greater instructional attention regarding the type of skills used with the 

iPad application should have been given to the student during the interventions.  The researcher 

also could have shown the student how to use the iPad prior to the intervention. The student 

viewed his skills as being a better speller when asked the questions, “Are you or are you not a 

good speller?  Why do you think so?”  The student’s response for the pre-assessment (see 

Appendix K) was, “Kind of in the middle because if there is a word I can’t sound out or get 

messed up about something,” suggesting the student believes he is not a good speller.   The post-

assessment of the spelling survey as seen on Appendix L stated, “I am a good speller but 

sometimes if it is a long word I don’t spell it completely right.”  The quotes suggest to this 

researcher that the student had become more confident in his spelling skills and had increased his 

willingness to try words that were more challenging.  As the intervention continued, the 

examiner watched the student attempt to use more difficult words in his daily writing.  The 

examiner also noticed that the student used words in his daily reading which he saw in the daily 

word sorts.  The observed behaviors suggested the student’s willingness to use more complex 

words and word patterns in this daily writing.   

 The Words Their Way spelling assessment and Nonsense Word list demostrated 

additional growth in spelling knowledge as compared to the spelling survey questionnaire. The 

student was able to communicate new or added knowledge of spelling on the post-survey 

questionnaire compared to the pre- survey questionnaire. The student was able to state three 

different methods that helped him spell words correctly. More importantly, the student was more 

comfortable with his spelling acquisition skills.  During the pre-assessment, the student believed 

he was “kind of in the middle of being a good speller and not so good speller.”  When the post-
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assessment data was collected, the student felt he was a good speller, based on his response from 

the spelling survey. At the beginning of the intervention, the student believed if he did not know 

how to spell a word he would ask a teacher how to spell the word. The student could be observed 

asking a teacher before trying to spell a word himself during the intervention. When an 

individual attempts to spell words on their own it demonstrates their understanding of phonics 

and spelling skills.  The student continued to believe it was acceptable to assist others when he 

was unsure how to spell a word after the intervention.  Asking for assistance to spell a word 

correctly is acceptable; however, asking for assistance consistently and not attempting to spell 

demonstrates to this examiner that the student did not have the skills to spell words.  A highly 

important item the student learned through the intervention was to recognize and apply words he 

was learning to spell in his daily reading and writing.  The student was connecting the word sort 

and iPad application activities to his daily work.   

 Over the course of the six-week intervention, the student developed the ability to read 

and sort words, increasing his time on the iPad during the word sort portion of the intervention.  

While accuracy of spelling skills was a critical indicator of the success of the intervention, time 

spent on the word sorts and on the iPad application were also key elements in the research.  

During the first day of the intervention, the student took 15 minutes to complete words sorts.  

The student took 5 minutes to complete the last word sort during the intervention.    This 

suggested that the student improved his ability with the use of the iPad throughout the weeks of 

intervention with each word sort.  The student took less time each time he was exposed to the 

word sorts which demonstrated the student was able to improve his ability to notice and 

understand spelling patterns within different words.  Out of six different word sorts throughout 

the six-week intervention, the participant was able to decrease the time period completing the 
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word sort activity which required sorting and gluing words in his notebook.  On Day One of the 

intervention, the student completed the first word sort in 15 minutes, and he received the iPad for 

five minutes.  He required more instruction on how to use the device and application during the 

first week of intervention.  Since the word sort only took five minutes on Day Eighteen, the 

student had the iPad to create words for a total of 15 minutes, and he did not require instruction 

on how to use the iPad with the Spelling Magic 2 application.  Due to the student completing the 

word sort activity quickly and efficiently, the student was able to have the iPad for further 

activities beyond the word sort activity.  The student’s time spent on the iPad demonstrated the 

student was able to sort the words more efficiently throughout the week.  The student was able to 

see the spelling patterns swifter over the course of each week with the use of the iPad, and he 

demonstrated growth towards spelling skills.  Over the course of the intervention, the student 

was able to increase the number of words created on the iPad that allowed him to make increased 

progress in the area of spelling skills.  As the student took less time to complete the word sorts, 

he had additional time on the iPad to create additional words and the student showed more 

confidence with his spelling acquisition.  Based on the student decreasing his word sort time and 

increasing iPad application, the student was able to apply spelling skills to the tasks presented to 

him during the intervention.    

Despite the complicated nature of analyzing and interpreting the spelling survey data 

gathered in this study, some conclusions can be drawn comparing the survey results on how the 

child felt about spelling.  McClanahan, Williams, Kennedy, and Tate (2012) researched the 

effects of the iPad on a student’s engagement related to literacy with a student with special 

needs.  In this study, the participant’s engagement in spelling was influenced by using an iPad 

and his confidence increased.  The student asked questions to understand which letters and 
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sounds went together throughout the use of the iPad intervention with word sort activities.  

During the intervention, the student was able to connect the spelling skills learned and he also 

applied his knowledge of phonics to nonsense words.  The findings confirmed the previous 

studies linking spelling with literacy growth through the use of technology.  

Strengths 

 During reflection, the study exposed a number of strengths.  First, the decision to use an 

application on the iPad was a strength of the intervention because it made a connection for the 

student with spelling skills to technology which was highly motivating for the student.  The iPad 

application, Spelling Magic 2, was the method tying technology into the intervention.  The 

student showed engagement while he was completing word sorts, as is evident in the notes taken 

during the intervention by the examiner.  For example, the student sounded out words and asked 

the difference between mail and male as shown in Appendix PP; however, he especially showed 

engagement and willingness to participate in the intervention when the iPad was placed in front 

of him.  These observations demonstrated to the researcher that when providing the student with 

materials that engage him, he is willing to attempt tasks, such as spelling skills that may be more 

challenging. The researcher observed the student’s positive facial expressions when he was able 

to create words on the iPad throughout the intervention.  As predicted, the iPad engaged the 

student in a manner similar to other technology activities addressing spelling instruction.  Thus, 

engagement was a major strength of the study, which has influenced instruction. The researcher 

will continue to use technology to instruct students with tasks that are more challenging, both for 

the student who participated in the research and for future students.  Also, the data collected 

through the use of the spelling survey questionnaire supported the student’s perception of his 

spelling skills through the comments made by the student as seen in Appendix L.  For example 
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the student believed he was, “a good speller,” after the intervention.  The spelling questionnaire 

can be designed to address various academic questions, examining how students feel towards 

topics or materials.  It, in turn, would give educators insights into the students they are working 

with on a particular task. This may also help gauge student’s metacognitive skills.  

An additional strength of the study was its predictability for the student.  Because the 

routine was consistent throughout the study, the student could predict which step would come 

next while going through the intervention.  The researcher was consistent with the procedures 

throughout this study.  The intervention was held three times per week in a one-to-one setting by 

the researcher.  For a struggling reader and writer, and a student with a specific learning 

disability, the routine is especially helpful to develop their spelling skills and instructional 

methodology. By completing this research one-on-one, the student was allowed to ask questions 

freely about the material presented to him.  In the future, the researcher recommends the 

strategies be conducted with the student for further growth in spelling skills and with other 

students with similar challenges in spelling ability.   

Just as engagement and predictability were major strengths of the study, so too was the 

student’s ability to demonstrate his increasing spelling skills to the researcher.  The student was 

in a comfortable setting allowing him the confidence to show his ability and strengths to the 

examiner. As the student became comfortable with showing his knowledge, he was also 

comfortable with asking questions when unaware of the next step in the intervention, as 

supported in the following two observations:  

(1) The student was able to ask questions about a word in the word sort and   

(2) He was also willing to sound out the words in the word sorts.   



WORD SORTS AND IPAD WITH A STUDENT WITH SLD 92 
 

 

The student increased his willingness to work with the researcher because he was familiar with 

the examiner’s instructional plan. The engagement and predictability had a positive impact on 

the student’s growth in spelling skills.  

Limitations 

 While the strengths of this study contributed to the outcomes that showed its 

effectiveness, there were also a number of limitations.  First, the study was conducted at the start 

of the second semester. The student had already been working on spelling skills that did not 

include the iPad; however, the student practiced using words sorts once a week, where the 

intervention called for three times a week. The student had limited exposure to the iPad.  He had 

not been exposed to the iPad regularly prior to the intervention; however, if the student had been 

exposed to the iPad on a regular basis, he may have had a better performance with the 

application, Spelling Magic 2.  He had used the iPad a few times at the start of the intervention 

without using the application Spelling Magic 2.  Upon deeper reflection, it appeared conducting 

the intervention three times a week might have been too few days. If the student was presented 

with the word sort and iPad application, Spelling Magic 2, every day he might have had more 

growth with spelling skills.  In addition, the actual sample of one male Caucasian student with a 

learning disability lacked sufficient diversity to generalize the results to the larger population.  

 Aside from the logistical limitations, there were also a number of instructional issues that 

arose.  For example, it became clear over the course of the study that the student might have 

required deeper leveled scaffolding and explicit instruction during Week 3.  The student may 

have benefited from further modeling, sorting, and reading of the words, because the student 

took more time to sort the words on Day Eight when compared to Day Seven.  In addition, 

during Week Three the words became much harder than the student had previously been exposed 
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to in the first two weeks of the intervention.  Modeling may have given the student a concrete 

awareness of how to read and sort the words and spend time thinking about how to determine to 

sort the words.  In addition to more direct instruction with word sorts, the student would have 

also benefited from more explanation of how to use the iPad application, Spelling Magic 2.  The 

student may have increased his productivity if the researcher would have given more instruction 

on how to navigate the application, Spelling Magic 2.  The individual may have shown more 

awareness of strategies to determine how to decide which letters to use while creating words on 

the application.  

Recommendations for Further Research 

While the results of this study featuring all of the aforementioned strengths and 

limitations seem encouraging, it is suggested that further examination needs to be conducted with 

a larger, more diverse sample which includes students with and without special needs.  A larger 

and more diversified sample would permit the outcome of the study to be generalized to a larger 

population including students with and without special needs, and males and female students.  

This would offer increased reliability.  In addition, implementing this research at various times of 

the school year and making comparisons between time periods would offer data that would 

present more accurate information about the effectiveness of the procedures used.  Implementing 

the strategies for the duration of one semester or one year would allow for more accurate data 

collection.  

A recommendation for this reseacher/examinier would be to continue to work with this 

student using words sorts and applications on the iPad. It is also recommended to use the 

strategies in this study with other students with and without disabilities, because there is a 
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demonstrated connection between the spelling skills and other academics such as reading and 

writing. 

 Along with conducting more studies with participants that are more diverse and for 

longer periods of time, further research might explore the effectiveness of the strategies 

implemented in this study using other age students and answering further questions.  Would 

students with more or less advanced spelling skills and advanced spelling knowledge benefit 

more or less from the combination of these strategies?  Would students without a learning 

disability benefit from the strategies and tools used in this research?  Would students do as well 

with different word sorts?  Would the strategies be as effective in the general education 

classroom or other classroom settings? Would this be effective for English Language Learners? 

 Further research in metacognitive processes would produce essential data.  The student in 

this study appeared to have skewed ideas of spelling skills.  If the student had been more 

knowledgeable of the strategies he was using during instruction, deeper questions may have been 

addressed research.  There has been a significant amount of research completed on 

metacognition.  This researcher would encourage further examination on the instruction between 

metacognition and technology usage.  To what extent must students be aware of their 

metacognition in order to maximize their own learning?  More studies need to be conducted to 

gain answers to these questions.   

 This research study also led to questions regarding the use of the Spelling Magic 2 

application on the iPad.  Further research could study whether other applications on the iPad are 

more effective than the one used in this study.  Are there certain features unique to the Spelling 

Magic 2 application that facilitated learning more effectively than other spelling applications?  

Similarly, would the strategies used in this research have been as effective if they had been 
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conducted in a more traditional manner, such as pencil paper tasks?  More research would need 

to be implemented to determine the specific aspects of Spelling Magic 2 application that may or 

may not make it a more effective instructional tool than other options on the iPad. 

 Finally, further research needs to be conducted to determine the effectiveness of the 

instructional strategies in the study.  The student in this study had common misconceptions of 

how to use the strategies while spelling and reading words.  One main goal of this study was to 

address spelling skills in meaningful ways.  The use of the iPad or handheld technology similar 

to the past research completed by McClanahan, Williams, Kennedy, and Tate (2012) has proven 

to be successful in other areas of reading and written language.  Continued research would need 

to be conducted order to determine in what ways the structure of this study would be effective in 

other academic areas such as reading and written language. 

Summary 

 Overall, the study confirmed that learning how to use word sorts and spelling applications 

on an iPad would develop spelling skills and be an effective method for increasing a student with 

specific learning disabilities’ spelling skills.  Further research would be needed to confirm these 

findings across larger populations, but results are promising to develop spelling skills using 

words sorts and iPad applications.  The interventions were implemented both with the student’s 

spelling acquisition and ability to apply phonics while reading nonsense words.  Additionally, 

the study had noteworthy limitations.  Spelling instruction that incorporates the aforementioned 

instructional strategies has the potential to guide other teachers’ instruction in spelling through 

the effective merging of spelling, technology, and literacy strategies to improve students’ 

knowledge of spelling and literacy skills.     
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Appendix A 

Words Their Way Directions for Assessment 
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Appendix B 

Words Their Way Spelling Inventory Word List 

 

Primary Spelling lnvenror11 (PSI) 
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Appendix C 

Pre-Assessment Words Their Way Spelling Inventory 
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Appendix D 

Words Their Way Primary Spelling Inventory Feature Guide Pre-Assessment  
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Appendix E 

Post-Assessment Words Their Way Spelling Inventory 
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Appendix F 

Words Their Way Primary Spelling Inventory Feature Guide Post- Assessment 
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Appendix G 

Nonsense Word List Directions for Assessment 
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Preparing the Test 

o 1)pe or pdnt the test and make a copy to ree:>nl lite sOJdenrs ttSpOn$¢$. 

Administering the Test 

o M'lllnimr the test to one scudtnt at a ame. 

o Explaln to the student that she is to read eac> word Point out that tl:e 
words are nonsense, or made-up. words. 

d AS the S!Udent read! tilt entire 16"1. put a cbt::k mark on the answtr ~beet 
beside each word slle reads oomctly. (1be wxdls ootree11f the S!Udmt's 
plll!IUlldal!M Is oorect a<XXJlding to oomm011 IOWld--spdling relation!hips.) 

Scoring the Test 

o 'lllm1 the number of words the student read amect~Y. Analyu the !lli$p~ J 
noonud words. looking for patltDlS !llaL mtgju give you tnlormation about r 
the student'$ decodi~g strengths and weaknesses. 

o Focus l'uture lnsaualon on those sound-spelling !dadoll5hip can.goiies 
(s!lon vowels. long vowels. etc.) in v.ilit:h the srudent made three or more 
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Appendix H 

Nonsense Word List of Words 

 

 

 

Tltc Nonsense Word 'lest 

A Short Vowels D. Other Vowels 

I . lot 6. nm I. doll 6. moof 

2. ped 7. hep 2. spoud 7. furs! 

3. sib 8. yot 3. clor 8. porth 

4. mog '9. rud 4. foy 9. stook 

5. vun 10. cog 5. jem 10. niroh 

B. Dlgra~hsl Blends E. Multis:t:Habic Words 

I. sheg 6. bruck I. rigfop 6. moku 

2. chob 7. cllss 2. churbn 7. wolide 

3. stot a. smend 3. nopsote 8. lofom 

f 
4. v.illd 9. thrist 4. reotloid 9. pogbo 

J 
5. thuzz 10. phum 6. foutroy I 0. plizzle 

J C. Long Vowels 
J I . sole : 6. shorn 

I 2. mobe 0 7. drighl 
I 3 . foop ' 8. hupe • 

' 4. weom 9. heest I 
• 5. flay I o. sny J 
f 
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Appendix I 

Nonsense Word List: Pre-Assessment 
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Appendix J 

Nonsense Word List: Post-Assessment 
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Appendix K 

Spelling Survey Questionnaire: Pre-Assessment 

 

 

 

 

S~lllng Survey 

N~: ·------------------ O•te: 1-2q-13 

Pleue r~ad through uch quutlon and a.ns-r every question on how you fe~l 
tov.'Vds spelling •t this t ime. 

2. What do you do when you don' t know how to s~U a word? 

;;:!i;,~:i- .).r!j tn ask « tozc4&= 

3. If someo~ Is ~vtng trouble s~lllng a word. how could you h~lp that 
person? '!!::J:l?ttz:u/l'an lnartn -pelf LT oc hto/z -1-h~ 
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Appendix L 

Spelling Survey Questionnaire: Post-Assessment 

 

Spelling Survoy p~,Asscss~l'l.t 
Due: .?·1 · I ?> Name: _________ _ 

Please read through each question and answer every question on how you feel 
towards spelling at this time. 

1. Are vou or are you not a good speller7 Why do you think so? 

:x: n ry:. <L ~s:\ S?£\\£c. 'c" \- .:!'>c>""~"""'"' < '6= 
\-'. .,., g. lo"'~ 1 !:')?reb A d..<h\>s y\\ \3- Co""o;;:k.h\~ 
r\'&'r· 

3. If someone Is having trouble spelling a word, how could you help that 
person? 

Zili' tt~"~ ~~r'\~,m.g. word- Clt= 

6. Tell me any oth .. r co,mm nts you feel about spelling or writ'n . 
' ~ 

' . 
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Appendix M 

Samples of Examiner’s Notes from Day 11 
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Appendix N 

Student’s Word Sort Day 1 

 

 

------ -

)bel 
\---; - I 

#f ~ ---------, 

' I ------; 
I 

I 
~-

T__ -

\= 
--

-· es WI ~ co---- \ 
OJ 0 

-~ -----· -i 
----< -- . ---- r-

I 

ff7 
I 

' \! 
I --

I 
' 

) 
_r ~--lfftr ·~ . -'1 Q . 
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Appendix O 

Examiner’s Notes from Word Sort Day 1 

 

 

 

(\_(1-t 

f))O 

c~<Yn 
C' O(J 

ha±-
-\2\~o 
f'(\t\ _d 
f tl ~'""'\ 

' ,, 
. r ..... r d<J 
b\n n"t 

<. ~"" ; ,t"} 
' J . \ t . .tn1n 

\)+~ - - ~ -() (l 

:zi.on.(Jr 
<S1Kk 
alas~ 
Ys+umtJ 

,')+o.t.{. ' 
a/" 

v' 
t/ 

v' 
v' 
v' 
v 
~ 
v 
~ 
/ 
v 
v" 

:z\~ 
vY 
/ 
v 

v 
v 
t/ 

p~ 
. . 

v ..?::-.St ill .~. 
h 

v ~ 
t 

s 

V" 

* No~€..S &at~.o\ \)\C2-"tu.re.. ~ VQ.f~~a.be_ol Word 
un-h \ h~ heard +he. s our-d · . 
~~). \}j~Q.~ -t\\-Q... \2)\ ~+tAr-e__ WQS \=P -the... 
5\-Qc\~n+ c:\\0. r\c'r KX\\\lA.J, 
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Appendix P 

Examiner’s Notes from iPad Words Day 1 

 

Day_l_ 
- iPac:J-Wt'mls.------- --

-Sr\nrt 1 tkl 
\ll~lrf'l C_ffY 1/.~ r+ 
h1.h V' 

r\LAJt v 
~an v 
(~j\ At t/ 
0 U.rn v/ 
o~ , \ d fl ,/ 

i.uri' V' 
-~utJ v 

• 
V'""'l A f\ v 
h ~~~.t L // 

YJU) / ' 
{'().h .V 
-tuh v/ 
t\~t v· 
5u._tL v 
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Appendix Q 

Student’s Word Sort Day 2 

 

- -- t '\A . ... •,J (""'\) , , ., 

---tau1- 1-3 \-13 ,J...__ _ _ --, ___..!:<1'!.---.------=::.__ 

sun S ~ pig ~~ cat -~ 

- . ~~~-:-~r~" 
1

. ~= 
=========-· ===! - - -= :-' .. , -~-

- · ~ . CJ1j I ·f!J 
--==---- --- - --. 

=--~ 

~ 
t- r 'J 

WI ~ ~ ~ ~ 

' 
T-

1 - --- - - ··-= 
I~ --==::::::: _ 

,_ 

~ -~ -

~ 
I~ 

I 
-__J 

I 
L.---

~~ 
L-

Iff 
-

I 

D 
.. r---

~?j ~ 1----
I 

I 
_!---, 

L y-.---· - .. --
~ =----

~ 
-= 

~ 
....:. 

-
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Appendix R 

Examiner’s Notes from Word Sort Day 2 

 

 

Day 2-

Word Sort 

onctt/u/ I~ 1\ ,~& r.QoectfeJJ 
5t tn . v 

--· . :.. 

1\J\(\ v 
rrr+ v 
Y\.A.h t/ 
P»-h v 
\\·/ ,') 10 'V' 
c:o~ ,V 

cilh v 
0\ Ql\ t- v 
l 

\ Lt vnn v 
J rnu;-,1 / v 
-P'\In v 
Ql rr. [ l. ,s .;-.., V C-trrYI t'J-rJ.. rrn o!AJr0 
J~f"Y\1.() v 

. DIAS. 
\ v 

~\(\k. t/ 

7\nnPr v-
I \ ·-bat- / 

t£tcJ:_ t/ 
~kuJi v · 

*s~-eo\ wor-d\~ ou__,~ \au6 \oe:~~,~ ~\a..c:~l~;t­
¥- .s\-ohol won::l IY\l,L l-ti ?'~ Ti rn-es uhCI-er brc:at-~ 

--t-o ~-ea.r 0ou0dt~ wh!!J') ~~~o'v:_cL. 
~ c.Dtrl( ct-e~ i-h~ wor 6\ g la00 on ."'Ow" 
k ftQ~ \''duv Q2> wl ·e:xo.r.niA-er a-P-1-e~-- 0-o~npl-etlfb 
-- -fa_s I?- JD f)'li n ;j 
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Appendix S 

Examiner’s Notes from iPad Words Day 2 

 

Day_k_ 
·-iPad-Wor-ds----·---- ·----·---

.Shm+ lui 
' sharrl~t Bhor+/~/ 

flnn / lrn .VV"l / -f-i~ ~ +is .'Jc 
h '..t-U:t v h a;t- / f-ikJ 
bus t/ +an / k,'f-v 

I 

run t/' t'hdo v Sit V' 

r Afb v "T rno v YtP~ 

OUtYl v I v h/'bv-mn 
-¥t.cb / ' v ohav ,./ fltrf. 
htNt- v 0!1rL v 1--- J 

VvL01 Q,/ '"" ~serF v / .... 

C'JA.:t"' v van ,p/ 

h iAC\ / +-ah V ' 

St.A J>! / (!~n v 

lf-~s~~ \)lC-~ ~f'd'ce.. \\\GV\~ Q Lc\t€r 

o~ s~\\\ 0 3 N\~1c 
-'*" 't-aw«l. cr- worcA q-P+fr L6t'Y\pl~ 

a___ w o\v\ . , 
-"' ~c_a_('r-.~ ~o,re.. ~A.\,IcJ: a.3t=· YV\ct..k-t'f\J t-Vorol.s 
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Appendix T 

Student’s Word Sort Day 3 

 

• sun i@ cat 
-

·~ . ~~- .cf{JJ - .' ~ 
= ~~~ · -1 ~ . 

~ ~ 
/~=====-=----=-----
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Appendix U 

Examiner’s Notes from Word Sort Day 3 

 

i) 

Day (} 

Word Sort 

~\f) ll'r -t /1), 
.SUr\ 
tr~+ 
0\(1 

<"' ~i 1 '0 
··~: . I 

·\ \JjY\ 0 
I. I. " Jc(ttf) 

<~ ri.r-· , ~.,. 
" ,,r;: 41i0 , .-J\i \,, 

f\~6 
b~-r-~-t .•.. J 
C r , • ( ere- r:r! ~ 'i' :... ... ( !:. '. ~ 

lr'}i ~ 1\. ~ ... ~ ~ 
(:, t, 

• '.: .. , f, ·'y.,JJ 
·.:.~. h '~ ··~ ~ r 

... . \ 

h\ n n1f" 
s·f r\ !i '- . ',.....,.. 
t1\ ~;0 S'""{. 
j \ . \O.Drr 
c r ~'\')' 
~U.Ov 
~lAmp 

tClC~G.-

_____ 5nvi/\{A.,+es 

I /oJ J d 
/ 
/ 
t/ 
./ 
J 
~ 
./ 
/ 
r/ 

/ 

v/ 
v r 

a/ 
,/ 
,/ 
v 
./ 

-,....,.. 
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Appendix V 

Examiner’s Notes from iPad Words Day 3 

 

Day_2__ 
--iP-ae-Weres•--

i/ 
t/ 
,_/ 

t/ v 
v ..,/' 

v / ' v 
v v v 
v / v 
/ ............ v 

"""/ V'" 

v 
t/ 

*- n<'H eed whLn l1l-- w ~ CJ'he cs+ h!JS. U.J(}n 
s;or,f· vJord~ *' tuou.\lJ. hit- -r\~W"~ \-P- ~l\~ur~ a-~ sourc\.t. 

'*- \}JOU1~ t-CA.p Ot\ ~Cj(''\Q ,...f riQT ~~ ~ 
\e_ ~G\~ ~ .. 

.u. \---.;.-\-. n(cl-uJ-t, +c ~ea..r L0or6 a..._9a.Jr"\ 
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Day_3_ 
- iPad-Words----------

6 8\t\(')rr/o/ 
{no 
milro v 
Y:orf v 
. O'a v 
~ h~t) v/ 
6' rlX v· 
fuy ,/ 
t){)~ 

~· 
<' v . 

htrl- ~ 

'i--i n/1 v" 
tYl~ / ' 

) q~-;~ t// 
... - J 
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Appendix W 

Student’s Word Sort Day 4 

 

smash- t==-~ such-
-

- fresh 

rush much 
--- -

trash ~-------~ speech L.__ __ 

- i 
~ dish I -- - -- . which 

=j dash l , _ __,.,_· each 

flush j bleac6 -l=--- - -
- . _ blus _ dct.f-J __ _ 
- . 

,,_.._____ wish 

fish 
-- /~~- -----<-<H.,o .•.. - <1-E_ .• ffi •. --~4 
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Appendix X 

Examiner’s Notes from Word Sort Day 4 

 

 

 

 

 

 

Day _A_ 
------ - ---- ·----

Word Sort 

er-'0.\ \'0\.0 ~ ·~ 

"-! 

S ffi£AS.h V' 

+r··e~k ,/ 

f-'t )-Ch V' 

Y"-\0~ v' 

\'\\\~C .h ~ 

~~r~·1 / 

t-lA~h v 
tra \~ / 

a\.:---."' /' 

d<A~~ / 
\ l ~\)\ (\ h vt'no\llllht \t lull~ c t cuiieh 
~d.(lh ~ 

f-l.A.r &h ./ 

h\U~h· / 

bt~ac __ h oAGticL ccJt I oJ tka ,tt\cL v/ 
\ .d \ ~ \'"'\ ·~ 

~'~h 
v 

-
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Appendix Y 

Examiner’s Notes from iPad Words Day 4 

 

 

Dayj_ 
- iP.aEI-Wercls-

v humo ~Oir1~ vP~~~~t:a~"· 
/ · C.Yc1b'v rlt~,h k. t/' · 

v J C.lnJ) v 
f··1.·fri\ 

r --
\ ll f"\ r\ -\ h-\ e. d ~ -\-o r '(!l c_ cr<""-~ 'l. ~d.. S ~ tP 

Q<J....t'r\ f) ......... 
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Appendix Z 

Student’s Word Sort Day 5 

 

-5\n_ 

6 \ - b 
-- -
\ush 

, 
- ----

- s mash ~ 

-

wish -
-

rash 
I 

-
- fr 

J .. fish 
esh 

-
-

flush 

· das_h 

dish 

-=· . 

.,-,-

-

- -c~ 
! 

speech 
i 

"·' -~ =~ 

mueh : 
-~ - - -

. - - -

f-' 

such 

which 
-

-

bleach l== 'I 
i each 

- _j 
I 

,_ rich . J~---­
coach ""·.,....----
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Appendix AA 

Examiner’s Notes from Word Sort Day 5 

 

 

Day 5 
Word Sort 

eh flS G-0 H}f~rJs Ish / /ch/ 
~.RJ.P rl htlDJ ,.,y----to (~ Ul\rA ov.d- worci 

\ ·· -

rht.A (';lv {.../"" 

bil L~~ 
,___. 

Sma.sh ~ 

/JJ{ .~h ~ 

2'JV\ Ch .....--

tr-ct\·h -----
\A; hiGh -ltto!J~hk ;f- wa~ Wifd l / UJf-sh_ v 

- . 

:-·r t .<)fh 1-Pmsfl-~ 0JrfY'.R rrui- / 

t-,sh ~ 

b feetcJ~ ~ 

ea t .:i"- --
'>.. . ---J-ll'';.' h ,i . I ~ , . . . 

v-1 eh ~fu A J ' I 2 I ~,) ife, ~ 'f · X 
v 

aa.'\h ,__..-

rktsh __.-· 

foal>h (l_a.Ph 
rLtSh ~ 

* 'r t -v·, e...w-c.J_ c .h_unks 
~ r-eu'' e__w~_of..._ w o 'f' ~ a .;t -e .... ,...oL 
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Appendix BB 

Examiner’s Notes from iPad Words Day 5 

 

Day_Q_ 
- iPad-WeFds:- - -----

fK C'.~Q,Off &> 
lY t ls 

v ' 
D/ ./ 

I/ 

v 
v 

un,~· 
QYCtb v 
~")ld 1/ 
f \oss ,_/ 

SvntH L/ 
V' 
z./ 
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Appendix CC 

Student’s Word Sort Day 6 

 

 

-sh. 
tt flush 

I 

J -

-ch 

each 

~ rush . -~-~~ 

r . blush }! rich 

W-hicM 

I -.-..:~-

-i dish 
_ ! bleach .---
_ ; 

i trash ,____,, much 

fish 
- . 

1:-- ·_ J -~, _' __ 
t.:..___--. coach 

fresh _L-,-.-_( sucn 

smash 

wish 

L__----~· speech--=----
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Appendix DD 

Examiner’s Notes from Word Sort Day 6 

 

Day 0 
Word Sort 

ll)CJlf e.nD~.~.1n rl\ c; .,..__s!'\ , . -c ~, -- .... 
v 

!./" eQC''n 
u~'v\\C'h J 

' 

--{:-\}v,_S ~ 
1: 

~"·usn 
t/ 

'f"\C~n v 
\c.i\A_A..Sh v 

cil~"' 
v 

b\~etoh v " 

-\-il'f1."'.h v 
'f\\\J-.C h v 
~\S--'n " / 

~o...o'Xl v 

~'<-~"\\ V"'' 

...... ~ 1 -~ ()_,~\(\ v 
S\J .. C.~ t.,../ 

. '· '\ 
~l)\~1(\ W~tCh ~e\P correc+eol 

~--- (~-,, e;a d -,_ ... .JtJ' ~ ~ - n ,_/ 

. ' <fC ~ ~"tP C.Orr!L cteo\~ ~'' \ ' 

~~~V\ ~w~~ ChUh~~ 

~ lf£-Q.d__ VJ oro\~ '\C\ ct. 3~r\+t,V\c._~ 
~ r-e~-tUJJ(_cl w orcts. 
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Appendix EE 

Examiner’s Notes from iPad Words Day 6 

 

 

I ' 
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Appendix FF 

Student’s Word Sort Day 7 

 

 

 

• · sh­ th_-

--:-::;-;:-~~-
ship 

- th"ck I --- -

! 
~. ---· .. . - ·-. 

-- - ------- ·- -. . 
: ___ - ~ 

::--.·-:-. .:._:,._ -

' sh-ack ··· this 
1,_ --·· ! ,... I 

sha\\ than· 
-· - .. 

shell then \ 

l_ 

shed L-

I -
--( - . 

that 
I 

' 

thin 
-

I 

·them 
~-- - - ----
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Appendix GG 

Examiner’s Notes from Word Sort Day 7 

 

Day_j_ 
Word Sort 

beaif\t\in4 a+ werds ,~- t~-

Shio 

t./ 

v 
V r -e. rr <-a.cl z x.. . 

v 

>~--8\-cit:Ld ~ worcl ~ L"-.&6_ ~} .. t 'n c, 
Se..n\-~e . 
~'\\~~~d..- \1~ a "-\Jhan Ov\~ ~~r-rv; \ ctA/­

\__~, ~r~\\\~. 
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Appendix HH 

Examiner’s Notes from iPad Words Day 7 

 

 

Day_j_ 
--- -iPa~W~res - - -- - ------ - --

[~1-~0rf~ 
~f \ WorL ~2.. Aci1CJr& ~ -~ h{)lr.9 J 

til,<k:.. v d.t:nK ..,....... ,~m-- i/ 

bulh tt~e.../ v ~Q~~ v ' ~\+ L7 

rhn v -~--\',D v "' rl tlinD t../' ., v ~q) \ / fu¥ v 
,0) li\_tl - . "\ ("\ 

~1 1rtr'a ......------- s 'rhe \ l _./ V(;hL u 
'(1~rn -<.~1 v SY\oo v drin t.,.../'" 

~ -- beru 
,, I 

. ~\ t;l h ~ · V ()\ u m ....._../" 

~'~;nrJ v \JVJ! \c) d4>b.JV' I f:i1!1\L _..,.,.--

·~· ._f ~J~ / ,!'.,\a .. D ...........- "' \/e-rst ·~ I I 
«----

'"' (t,e. .\JL t,/ 0)("'0Jo v ~5fnft (._, 

n't"d _ ! 1: h .Ct ''> ) v - ~ \ tt~ ~ S ~ () . t 1~ 
a .'t 11/h {r~;7v ., 

V' ta nl}l) v S\an v - akjr? . :::4 ' . 
i ' -.....-
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Appendix II 

Student’s Word Sort Day 8 

 

 

 

. -tit- . --
- - c- 1 · .-

thin ' shall ~ 

~ 

_t~h~e~n ____ -~ shack 

that !,~~. ___,I - ship . L 
\\__.____ I 

T '-t ···· them · shell , ' -·-- ~______, I 
I r - ~~ ... .. .. J · this ·_ • -__ .·· ·.- _ .. · ·------~ 

. than 

=r- -=-~~ _ _____:_______ __ ~ 



WORD SORTS AND IPAD WITH A STUDENT WITH SLD 133 
 

 

Appendix JJ 

Examiner’s Notes from Word Sort Day 8 

 

 

Day ~ 
Word Sort b , eG\ 'NOY S - h s -

-..., 
/ ~.hrLll 

t.h\n / 
~~her! / v 
\)ntlClU· v 
-~h' j~ j tC _, t/' 
,HAtA / 

i\\\0 t/ 
~ri+- / 
r~-.(l .tn . v 
\Y1~/V\ V' 

/ 

t~~s · v 
/ 

tV~ d;(\. SH-r.v J--t'rJ V:V1 /t::h/ 
I 

. --+- S hlt~l -- C.OLLL~ v awl Lt-t buk C0uldn 1-~ IJ-- vh o..- £er -t-.. 

ct~le.cl tAJho..fi" ().., sha..J~.L wa .... sc. . 

g(Y\l {\ 
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Appendix KK 

Examiner’s Notes from iPad Words Day 8 

 

Day]_ 
- - --iPac:l teres --; - - - - - - ··· -·--··- -·-·-- -- --- .. ·- --·· -- -- - - --·--

~ca -~~fS 
- -- - ... 

-J(J) ar,\tvl (f ls :1:L 3 +rk)le__ b&ds l D\e.. 
--tv-\ro ~ <~\.utJ v · 8a~ .l& Lt-'lfJ l v 
-rw\(\)v clnvh v StrQo-r/ /' 
woot- o~a l v .. -?\ a~ v ~D~at v 
l-tr1to v' v -trb~ ~ ~ _R rl lrltYr J 

()\~ v utlo ~ s f\\.i t i// 

r?u.n+-v ·-~~1 .J ·1r.1A .~k:_ ~ )'.\-lr iA Wl t/ 

0\ar.l ·· ~ ~lab~./ 
.. -

~fy\0 ~ {J~Da .....--
YJrih v v & afJ / l 

otJvn(~ · lrnn b/v/ hu..r~o ~ 
cirnh v 

. u 

Ollnt / 

~--" } ~ rn /v ' ~ \\-r1 a / 
' ~ rn ' 

()\lJ~- . t.:_.~Sc/V' 
- - f true·· t..:zk /v 
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Appendix LL 

Student’s Word Sort Day 9 

 

 

 

 

Daj UJ 
- Lu-e..t .. k_ 3 

i .. shi n =- -__ ,_ -- - this - --. . . -

·-- - shac 
. I 

: 

~~ i 

k . ~ -- -·- -·· -~· ~-·· --·--· 

. than · 
. \ 

- she/ 
I 

I ! then i -

· shed 
I 

f 

that -

shall - :____' - 1 thm - ~ 
1-- . 

-

--+--------,j . t~ JJ--~--· -
----1--~---=::::=J _ __. - ' 

---~------'~. - th\Ck ~~~ --
_.__ __ __ _.j ~-----
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Appendix MM 

Examiner’s Notes from Word Sort Day 9 

 

 

 

 

Day_g_ 
- -w~rd-s~~- 'Ct~\~K'"9 --()} -w-ords -- -st\..:.----th-- ----- ------ ----

v 

4-rnln 
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Appendix NN 

Examiner’s Notes from iPad Words Day 9 

 

I J./ 
v' L/ 

&/' ,!/ 
~ J 

~ 

t/ 

v 
../ 

./ L/ 
J · J 
t/ t/ 

,/ ~ ,_/ 
. 

J t~v_b .v 
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Appendix OO 

Student’s Word Sort Day 10 

 

 

 

wad·e -~ - bra.i .. n . · . ~ ,~-

·-· ~----

b I am 8'' ·.·· ~-----~ Pail}t 
1
,___t l -­

mAil 
- shake 

male .~ 
tail 

- . 

-
\ ; 

trade '----;-..... _. _ wait 
' i 
' 

chain 

said 
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Appendix PP 

Examiner’s Notes from Word Sort Day 10 

 

 

 

Day ro 
Word Sort (\ - e._ . ' 

0~ G.L 

\Uo.r\.~ J v 
nV'coin c/ 

n\a-mv / 
rr,ril~ v: 
.ghlllQ.; t/ 

on~ f\t / 
~ro. fl~-t.J v 
·" ..., r, 

\"c\il ,q· \ J/ 
i -- . '\) 

. 0~ ~ l 
/" 

l•' 

. ,- "i-
\1;i ffA ~\ . v 
r\\o.. ~, " \. k !l ~ 

,// 

q(l i{\. 
\. ' ' v .~oti. e/' 

-
' 

~e""t.\)\ol\)~~ ~k \~y ~crr~~ 
¥-~~\:>~ O~T 't'f\~~ ~ ~~1\-~ ~\j~)rG~ . 
-4-E!JG?\o.lne_d \')\ Fferer·C~ b-ettO- f'ral-e 4 fh61. 1l 

reQQ... wc~rc\~ Cl~<1\f'> ~~or+ 
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Appendix QQ 

Examiner’s Notes from iPad Words Day 10 

 

--A.- O...nk'il,o.ts .JL 2 +iio\f b\e,"d ~Lf: i ·1 
! ;f.Jo i 3 u-r.e~.s 

S\i\\.~ v ~t'X'U.\o · \J~/v tMH a i/ 
+--\a.g c/' Ql\\ \\-

I 

Q\ fl .. \, v v 
' r . t t"}dvlv ~t·:~ ru v ~'fGC .. V ~<.'u .lv\- u ..)O • t... ' 

bO ... t\~V 
\ . p· I! ,// S\\Au.mv .. ·~ rA\ (J . I ... 

u~\o v S.\\lr\1\+-v t e 
S\\,:~·a / 

\ . ~ 

b~di ~ '3\-lfavpV r~ : 'r ···,..) QX-oJo / 
--<-~ ·).t·, tl 

C'~Q"<'-0 v r , .. 
\J'tt ttr111 v s , .. )\{·(:--f"" v • • J... .... 

~---(\ v ~v-a r)c... v I - 1L ~j)){l! ( . v 
~~ / Sh--\\)~V c:l r~ u Jv7~ ,.._,/ 

-\-"'r0+~ sw(l'nv -
~f , f., ;. f,o; ~ 
• ;,. r. t~ ,u 

t1t~Y k~c..fv ·~ r~~ f f ,:../ ,1 ';\\ I 
1 ,~.u '·\ ...._ 

YtUtt')iO V tt\ 1r~ I\ ~ / 
I ':."' V..•' ~ 
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Appendix RR 

Student’s Word Sort Day 11 
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Examiner’s Notes from Word Sort Day 11 

 

 

 

Day__LL 

Word Sort (A-t, G\) W 6Y"GtS --- -- -- -- -- -- -----

'f\t\li \ ~ ') v 
~ l UJ f1L / -,., -
l19t~ tt -v 

bcl;t'n / 
(S~Q lfl / 
l ~ . 
tA rt rn-L.. Jr 

l:irc;l"ll _ ·v 
.-bfl.l ~ 'l v" 

:5\;~ lo d 
,/ 

S&i~l v 
Oil- t.-.H f H . t/ 
' 

~ 

~~ -to u_$.~ fY"'vt\. ·una._, serk- -L~\--c~ .. ck c{P: 

\'-i\._{i \-c_ ~· ~-ejf? ~~'<"" ~.ck-eo~. 



WORD SORTS AND IPAD WITH A STUDENT WITH SLD 143 
 

 

Appendix TT 

Examiner’s Notes from iPad Words Day 11 
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Student’s Word Sort Day 12 
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Examiner’s Notes from Word Sort Day 12 
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Examiner’s Notes from iPad Words Day 12 

 

 

 

1./ 
~- / 

~ 

v 
/' ,__---

v- ~ 

/ ~ 

v 
~ 

/ 



WORD SORTS AND IPAD WITH A STUDENT WITH SLD 147 
 

 

Appendix XX 

Student’s Word Sort Day 13 
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Examiner’s Notes from Word Sort Day 13 
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Examiner’s Notes from iPad Words Day 13 
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Student’s Word Sort Day 14 
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Examiner’s Notes from Word Sort Day 14 
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Examiner’s Notes from iPad Words Day 14 
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Student’s Word Sort Day 15 
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Examiner’s Notes from Word Sort Day 15 
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Examiner’s Notes from iPad Words Day 15 
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Student’s Word Sort Day 16 
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Examiner’s Notes from Word Sort Day 16 
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Examiner’s Notes from iPad Words Day 16 
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Student’s Word Sort Day 17 
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Examiner’s Notes from iPad Words Day 17 
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Student’s Word Sort Day 18 
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Examiner’s Notes from Word Sort Day 18 

 

 

· Day \ ~ 
- ~ Wo;dSort~ - -j gh - ~ '1 =e._ WOld-' · ~ · · 

0\\ aVti- v 
\") ~P. t/ 
{)\\(\~ v/ 
tbh~-\-(., v 
br\oh+ v 
+·~ \e __ v ~ 

~\t1 \r\ v 
h~r1h ~ 

~ \\ \j._)\{) v 
\[)r'T '''7 -e t../ 

'\\ o, 'n.;- ~ 

-h~~ ~ 

ht\, C\Y\+- .v 
y't efhA- v 

v 

:)D'0n<)-e_c}. 0\J'* U0 o()d\~ \ch.1+ -9-a~--\fr 

~d:w-6~ 
Y' t.. Y .t.G\. ~. \J) ~ Y oU &rtv- _s, ~rr4----



WORD SORTS AND IPAD WITH A STUDENT WITH SLD 164 
 

 

Appendix OOO 

Examiner’s Notes from iPad Words Day 18 
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