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Abstract


With a recent increase in technology access in America’s schools and combined with No Child Left Behind’s (NCLB) charge to ensure that every child is literate by third grade, schools have been using technology tools to teach students the foundational skills to become fluid and able readers. This study examined the use of mobile device reading interventions in the kindergarten classroom. Essentially this study included 292 kindergarten students who received varying amounts of mobile device reading interventions specifically created for the school district where the study took place.

In an attempt to fill a void of the lack of quantitative research using mobile devices in the primary grades, this causal comparative research design study used analysis of covariance (ANCOVA) and analysis of variance (ANOVA) to determine if there was a statistically significant difference between those students who used mobile device reading interventions and those who received traditional reading interventions. 
Additionally the researcher sought to ascertain if varying amounts of mobile device interventions impacted the Dynamic Indicators of Basic Early Literacy Skills (DIBELS) mid-year benchmark sub-tests. Basically, the students in this research study were first given the DIBELS beginning benchmark sub-tests. Next, some students received varying amounts of mobile device reading interventions, while others received traditional reading interventions. Finally, the students were given the mid-year DIBELS benchmark sub-tests. The data analysis revealed similar findings uncovered in the researcher’s literature review for computer-assisted instruction. Essentially, when the mobile device reading intervention students were compared with the traditional reading intervention students, the students who used the mobile devices statistically outperformed the others on the DIBELS Word Use Fluency (p=.037), Phoneme Segmentation Fluency (p=.005), and Nonsense Word Fluency (p=.015). Also the females that used the mobile devices statistically outperformed the males who used the mobile devices in Word Use Fluency (p=.038). 

When the varying amounts of mobile device use (no use, some use and many use) were compared, the data revealed a similar trend. Those students in the many use category statistically outperformed the students in the some category on all the DIBELS mid-year sub-tests (ISF – p=.000, LNF – p=.000, WUF – p=.008, PSF – p=.000, NWF – p=.000). There also was a significant finding when the many use category was compared with the none category in LNF (p=.044), PSF (p=.000), and NWF (p=.000). Next, when the data was analyzed between the none and some categories, those students in the none range statistically performed better in LNF (p=.000), PSF (p=.013), and NWF (p=.000). Finally, the female students in the many range statistically did better than the males in the same category in WUF (p=.048).


The implications of these findings suggest that the use of mobile devices can effectively teach kindergarten students the foundational skills to become fluent and able readers. However, the students in this study fared better when they used the mobile devices either a lot or not at all. Regardless of the findings stated herein, the study begins to build the foundation of quantitative research of mobile devices in the kindergarten classroom to teach students the skills to enable them to become fluent and able readers. 

Chapter I 

Introduction
"Does it make much difference whether a student stays in school and ‘leans on his shovel’ or drops out and ‘leans on his shovel’" (Glasser, 1998, p. 2)?

With a renewed interest in the declining literacy levels of America's children, the No Child Left Behind Act (NCLB) of 2001 heralded in a new wave of reform initiatives to ensure that every child is literate by 2014 (Institute of Education Sciences, 2007). This policy has created the rigorous goals of using scientifically-based research to promote the literacy of students and early identification of children who are at-risk for reading difficulties.
         Implemented in 2001, NCLB has yet to see gains desired as reading proficiency has declined among all eighth graders (National Center for Educational Statistics, 2008). The scores of the nation's eighth grade students proficient in reading have declined from 2002 - 2005.  In 2002, 13% of the nation's African-American eighth grade students were proficient in reading compared with 12% in 2005. The performance of the nation's white eighth grade students declined from 41% in 2002 to 39% in 2005. Hence, a revived effort has surfaced to find the more effective reading instruction methods (National Reading Panel [NRP]), 2000). 

The test results of low-income students who have qualified for the Free and Reduced Lunch Program have fared no better. According to the National Center for Educational Statistics’ (NCES) (2008) results, 17% of the nation's low income eighth grade students were proficient in reading in 2002. This number fell to 15% in 2005 (Tough, 2006). The race and socioeconomic divide still exists. The United States Department of Education Early Childhood Language Study found that socioeconomic status accounted for a more unique variation in reading scores than any other factor (Lee & Burkam, 2002).

Similarly, according to the National Center for Educational Statistics (NCES) (2008), 9-year-old females have traditionally had better average reading scores, growing from a scaled score of 214 in 1971 to 221 in 2004. The growth for males during the same period started with a scaled score of 201 in 1971 and progressed to 216 in 2004.
           Consequently, educators, researchers, and policymakers continue to search for ways to prepare all students to be proficient in reading. However, the acquisition of language happens before children arrive at a school's doors. Schools often welcome students with differing ability, with some lagging greatly behind their peers in language, letter recognition, phonemic awareness, and phonic skills (Hart & Risley, 1995; Snow, Burns, & Griffin, 1998).
             Parents traditionally have provided their children with the language acquisition foundations through their daily interactions. However, the acquisition of language differs sharply by class (Greene & Forster, 2004; Hart & Risley, 1995). By age 3, children whose parents were professionals had vocabularies of about 1,100 words. Children whose parents were on welfare had vocabularies of 525 words, according to Hart and Risley. According to Berliner and Biddle (1995), a child’s family and neighborhood have more of an impact on achievement than schools. Additionally, Good, Gruba, and Kaminski (2001) contend the reading proficiency begins long before children attend school as they communicate using language, then recognize print, and establish a connection between the two.

To assist school districts in meeting these challenges, the federal government created the Title II D, Enhancing Education Through Technology grant (U.S. Department of Education, 2008). This initiative provides schools with technology in an effort to increase student and staff access to technology.

With an increase in the number of computers in schools, coupled with more content in digital format (National Center for Educational Statistics, 2004; NRP, 2000; Silver-Pacuilla, Ruedel, & Mistrett, 2004), a stage is set for schools to use technology to support instruction and for students to use to learn, meeting the early literacy needs of students with differing ability and socioeconomic status. 

According to the National Center for Educational Statistics (NCES) (2008), the average number of instructional computers in public schools has increased from 72 in 1995 to 154 in 2005. Additionally, NCES reports that the percentage of public school instructional classrooms with access to the internet has increased from 51% in 1998 to 94% in 2005. 


With this increase in computer access, teachers have begun to harness the technology with their students of all ages. The percentage of students who use the internet for school assignments at school in 2003 was 29% for students age 3-4 and 52% for students age 5-9 (NCES, 2008). 


The disparity between students from low income families and those of non-low income is not that great. In 2003, 80% of students from families with income from $20,000 - $24,999 and 86% of the students from families that generated incomes greater than $75,000 used computers in the classroom, (NCES, 2008).


The increase of access to technology has bridged to a student’s home as well. The percent of students age 3- 14 who use computers at home saw an increase in 2003 to 63%, up from 39% percent in 1997 (NCES, 2008). This age group is the highest among all age categories with the age group 15-19 second. This increase in access at home has led to students using the internet at home to complete school assignments. In 1997, 25% of students used the internet at home to complete school assignments. The percent rocketed to 47% in 2003. 

Schools currently use technology tools and hardware to deliver content and for students to create content. This hardware comes in the forms of desktop computers, laptops, tablet computers, and mobile devices. As technology hardware has gotten smaller and more affordable, along with increased functionality, some schools have turned to the use of mobile devices to engage students and deliver content (Baumbach, Christopher, Fasimpaur, & Oliver, 2004; Southeast, 2002).


Once a school has the access to technology hardware, software provides the delivery of service to the user. Educational software has taken center stage in the form of student management systems, curricular programs, language/literacy support, remediation, web-based applications, and teacher productivity tools. 


However, the challenge that some educators face with the use of technology to support instruction and increase student achievement has been the justification of whether the tools get the job done. Some research suggests that computer-assisted instruction does increase achievement (Cassady & Smith, 2003; NRP, 2000; Nicholson, Fawcett, & Nicholson, 2000; Olson & Wise, 1992; Rebar, 2001; Salomon, Globerson, & Guterman, 1989; Silver-Pacuilla, et al., 2004;  Soe, Koki & Chang, 2000); however, others have found that computer-assisted instruction lacks the statistical significance to warrant its use (Kutz, 2005; Tillman, 1995; Trushell & Maitland, 2005; Wood, 2005).

Regardless of whether computer-assisted instruction can lead to an increase in student achievement, schools are using computers to complement and supplant student learning experiences. Coupled with an urgency to give students the necessary fundamental reading acquisition skills, educators desire to determine the effectiveness of computer related tools and programs. This need is expounded by the prediction that quality early literacy experiences contribute to the later success and prevention of future problems such as behavior problems and substance abuse (Good, Gruba, et al., 2001). 

Statement of Problem

Simply stated, with No Child Left Behind (NCLB) thrown to the educational forefront to ensure language literacy of every student by 2014, yet knowing that literacy acquisition begins prior to students entering school and is expounded by the increase of technology access in schools and students’ homes, educators are using technology to teach children how to read.  That stated, the efficacy and effectiveness of technology applications used to teach early literacy skills are on educators dashboards. Compounded by the convergence of access to technology and curricular content that has become digitized, new applications are being created from the bottom-up (teacher created with collaborative help from technology and curricular experts) to target early reading interventions. But to truly target and deliver early reading interventions with technology, a strong foundational understanding must be realized of what early predictors determine future reading success so technology can leverage these underpinnings.

Early predictors of reading success have shed light on key components that educators look for with struggling readers. If an early reader can consciously use phonemic segments by blending them into words and segment words into phonemes (the smallest phonemic unit – as the “c” in cat or “h” in hit), along with the ability to rapidly name letters, the likelihood of successful reading development is predicted (Foorman, Francis, Fletcher, Schatschneider, & Mehta, 1998; Neuhaus, Foorman, Franciosu, & Carlson, 2001). Hence, the sooner educators can notice a delay in a learner, the quicker an intervention can be implemented. 

As classroom demographics continue to diversify, varied interventions may be necessary to meet the individual reading needs of students. Typically, early reading interventions take the form of explicit instruction in small groups (Cavanaugh, Kim, Wanzek, & Vaughn, 2004; NRP, 2000). Sometimes, reading interventions may take the form of computer-assisted instruction whereby a student (individually) navigates a reading intervention program to accelerate his/her skills.

Additional research has shown that some students are motivated to try harder and spend more time on task when using a computer (Chang, Mullen, & Stuve, n.d.; Norris & Soloway, 2008; Royer & Royer, 2004; Shin, Norris, & Soloway, 2006; Vahey & Crawford, 2003). This active engagement, if a matter of interest to the student, catapults the learner’s interest in the task, which, in-turn, lends itself to greater achievement (Berliner & Biddle, 1995; Bruner, 1996; Glasser, 1998; Tyler, 1969). Realizing this potential, or enthusiastically jumping on the bandwagon, schools are using computer-assisted instruction as an intervention with struggling readers.

However, with school budgets dwindling and NCLB’s push to ensure that every child is technology literate by the eighth grade, some schools have turned to lower cost computers, namely mobile devices or handheld computers.  According to Dede, these mobile devices are cheaper and add flexibility as a mobile learning tool as educators repurpose this technology for instructional purposes (as cited in Maddux & Johnson, 2006, p. 176). 

As educators integrate mobile devices into their classrooms and software companies begin to develop programs that run on mobile devices, research with computer-assisted instruction on mobile devices is lacking. Mostly qualitative, in the form of surveys and undertaken by teachers in their first few years in the profession (Shin et al., 2006; Vahey & Crawford, 2003), this research, according to Vahey and Crawford,  has unveiled a mobile device’s ability to keep students on task for longer periods of time, increase collaboration (Fritz, 2005), and increase student motivation (Chang et al., n.d.; Norris & Soloway, 2008; Royer & Royer, 2004; Shin et al., 2006; Vahey & Crawford, 2003).
The mobile device has also worked its way into the hands of educators as a tool to record assessment data. Spearheaded by Wireless Generation, the DIBELS assessment tool has been tailored to be used by an assessor to record students’ responses on the DIBELS subtests. Essentially, the students have paper versions of the DIBELS assessment in front of them as the assessor sits across and inputs results into the mobile device. This device is later synchronized with a desktop computer and sent to the Wireless Generation website where it can then be accessed and analyzed. Though this is the way teachers collected DIBELS data for this research study, this was not a focus of the study.
This study plans to fill the void of the lack of quantitative research with the use of mobile devices to deliver early reading interventions. If these mobile devices loaded with early reading interventions can stimulate and improve the foundational reading abilities of kindergarten students, other researchers, educators, administrators, and parents will want to know of the possibilities and replicate its success.

Purpose of the Study
            The purpose of this research study is to first compare two groups of kindergarten students, one which receives mobile device reading interventions and one which receives traditional reading interventions and to determine if there is a statistically significant difference in reading acquisition between the two using the Dynamic Indicators of Basic Early Literacy Skills (DIBELS) scores (ANCOVA), then to compare possible differences in the aforementioned by gender and ethnicity. Next, this research study also seeks to compare the amount of mobile device usage—many, some, or none—and to determine if there is a statistically significant difference in reading acquisition among the three using the Dynamic Indicators of Basic Early Literacy Skills (DIBELS) scores (ANCOVA). Lastly, the research will then compare gender and ethnicity by amount of mobile device use.

Need for the Study
            With a renewed emphasis on early identification of reading difficulties, effective literacy/reading interventions, and inventive strategies to help students gain the rudimentary reading skills and a lack of research base on the use of mobile devices to deliver targeted early reading interventions, educators may want to know of the efficacy of implemented reading interventions delivered on mobile devices. 

            Most early literacy interventions are outgrowths of core curricular programs and supplemental programs delivered to the student in a print format in large groups, small groups, or individually. With the emergence of technology hardware and software, early reading interventions have become more diversified. 

            More specifically, software has been created to provide students another means of reading acquisition. Typically, software applications are delivered on a desktop computer to individual students or using a projection device for whole-group reading interventions/instruction. 

            Mobile devices have recently found their way into the hands of adults and children in the form of mobile phones, which are computers. Likewise, some educational institutions (schools) have begun to tap mobile devices called handheld computers for use by students and teachers.


According to Karen Fasimpaur (personal communication, March 26, 2008) of K12 Handhelds, there are several schools and districts across the country using mobile devices on a large scale in the classroom. Jennings School District in Missouri is using these devices in Grade 3-12. Two school districts (Westside Union and Wilsona) in California are using mobile devices to teach writing at the seventh and eighth grades. Additionally, according to Fasimpaur, Wilkes County Schools in North Carolina used mobile devices in Grade 4 in 7 of their 13 elementary schools, then recently expanded to all students in their elementary schools. Additionally, the researcher’s district has used mobile devices with students in grades K-12 and with teachers since 2005. The district where this research study takes place has also been using mobile devices in K-12 classes and for teacher use for 3 years.

            These mobile devices have typically been viewed and used as organizers and personal productivity tools. However, Dede maintains that educators have been repurposing the mobile devices as instructional tools (as cited in Maddux & Johnson, 2006, p. 176). Software and educational organizations have begun to create and use curricular-specific software to assist students in learning and in the acquisition of reading skills (K12 Handhelds, 2007). Understanding that technology (hardware and software) can be a motivator for some learners, educators are using mobile devices equipped with skill-specific applications to address the specific needs of struggling students. As with any new program or learning tool, research measuring its effectiveness is in the embryonic state. Mobile devices and applications that run on these devices are not excluded from this lack of research.

Research Questions

            The specific research questions to be addressed in this study include:

1. Is there a statistically significant difference on the DIBELS pre- and mid-year benchmark reading assessment scores for full-day kindergarten students who use mobile device reading strategies and those students who use traditional reading interventions?

2.  Is there a statistically significant difference in the DIBELS pre- and mid-year benchmark reading assessment scores for full-day kindergarten students who used mobile device reading strategies and those students who used traditional reading interventions who differ by gender?

3.  Is there a statistically significant difference in the DIBELS pre- and mid-year benchmark reading assessment scores for full-day kindergarten students who used mobile device reading strategies and those students who used traditional reading interventions who differ by ethnicity?

4. Is there a statistically significant difference in the DIBELS pre- and mid-year benchmark reading assessment scores for full-day kindergarten students who used no (none) mobile device, some mobile device, and many mobile device reading interventions? 

5. Is there a statistically significant difference in the DIBELS pre- and mid-year benchmark reading assessment scores for full-day kindergarten students who used no (none) mobile device, some mobile device, and many mobile device reading interventions who differ by gender? 

6. Is there a statistically significant difference in the DIBELS pre- and mid-year benchmark reading assessment scores for full-day kindergarten students who used no (none)mobile device, some mobile device, and many mobile device reading interventions who differ by ethnicity? 

Definition of Terms


Like most research endeavors, certain definitions, terminology, and vocabulary can be inclusive to those close to the research field. This stated, the following definitions of terms may help acquaint the reader with specific vocabulary that will be used throughout this research study:
Alphabetic principle. Refers to a child’s knowledge of letter-sound correspondences as well as the ability to blend letters together to form unfamiliar “nonsense” words; i.e. Nonsense Word Fluency (NWF) (University of Oregon Center, 2007).

Beaming.  Refers to the transfer of digital material from one digital device to another by an infrared light (similar to the way a television remote works) (Southeast, 2002).
Bluetooth. Refers to personal area network (PAN). This wireless technology connects devices (mobile devices, phones, cars, computers, etc.) to one another in short distances to exchange information (Johansson, Kazantzidis, Kapoor, & Gerla, 2001).

Computer-assisted instruction (eLearning or electronic learning). Refers to a term used to describe learning involving computers. Computer-assisted instruction can and may include computer programs for drill and practice, simulations, tutorials, word processing, third party applications, etc. (Cotton, 1991).
Dynamic indicators of basic early literacy skills (DIBELS). Refers to a set of standardized individually administered measures of early reading literacy development. DIBELS is designed to assess a student’s phonological awareness, alphabetic principle, and fluency connected with text (University of Oregon Center, 2007).

eBook. Refers to an electronic version or variation of a print book. Such documents usually need an electronic device for viewing (Godwin-Jones, 2003).
Ethnicity. Refers to the ethnic character and background of the students in this study.

Fluency connected with text. Refers to a child’s skill of reading connected text in grade level material; i.e. oral reading fluency (ORF) (University of Oregon Center, 2007).

Gender. Refers to the males and females considered as a group in this study.

Initials sound fluency (ISF) – Refers to the DIBELS initial sounds fluency (ISF) measure. It is a standardized, individually administered measure of phonological awareness that assesses a child's ability to recognize and produce the initial sound in an orally presented word (Good, Gruba, et al., 2001). 

The ISF measure is a revision of the measure formerly called Onset Recognition Fluency (OnRF). The examiner presents four pictures to the child, names each picture, and then asks the child to identify (i.e. point to or say) the picture that begins with the sound produced orally by the examiner. For example, the examiner says, "This is sink, cat, gloves, and hat. Which picture begins with /s/?" The student then points to the correct picture. The child is also asked to orally produce the beginning sound for an orally presented word that matches one of the given pictures. 

The examiner calculates the amount of time taken to identify/produce the correct sound and converts the score into the number of initial sounds correct in a minute. The ISF measure takes about 3 minutes to administer and has over 20 alternate forms to monitor progress (University of Oregon, 2007).

Letter Sounds and Recognition Movies. Refers to videos that address the following Delaware State English Standards for Kindergarten: 

· Standard 1: Use written and oral English appropriate for various purposes and audiences. 

· Standard 2: Construct, examine and extend the meaning of literary, informative, and technical texts through listening, reading, and viewing. Identify and produce rhyming words. Say the most common sound associated with individual letters. Recognize all letters and lower case with automacity and listen for alliteration and rhyme. 

· Standard 3: Access, organize, and evaluate information gained through listening, reading, and viewing. Use technology tools to enhance learning.

·  Standard 4: Use literacy knowledge accessed through print and visual media to connect self to society and culture and listen and respond to poetry and prose (K12 Handhelds, 2007).

There are 26 sounds and recognition (a through z) movies that follow the sequence below:

1. A letter is displayed in upper and lower case on the mobile device screen with light music in the background.

2. The narrator then says the letter and the sound that the letter makes (“The letter ‘a’ makes the sound a, a, a.”)
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3. The next screen displays an image that begins with the letter as well as a word that begins with that letter.

4. The narrator says the word on the screen then says the word in a sentence (“A is for apple. Eating an apple is quite a delight, it’s nice and juicy, just take a bite!”)
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5. The next screen displays the original screen with the upper and lower case letter as the narrator says the letter’s sound.
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6. The next letter is played in sequence or the student could watch the same video repeatedly. 
These videos address phonological awareness (onsets, phonemes, and intonation), alphabetic principle (phonological recoding), phonemic awareness, and fluency skills.

Letter Sounds and Recognition eBooks. Refers to eBooks that address the following Delaware State English Standards for kindergarten: 

· Standard 1: Use written and oral English appropriate for various purposes and audiences. 

· Standard 2: Construct, examine and extend the meaning of literary, informative, and technical texts through listening, reading, and viewing. Identify and produce rhyming words. Say the most common sound associated with individual letters. Recognize all letters and lower case with atomicity and listen for alliteration and rhyme. 

· Standard 3: Access, organize, and evaluate information gained through listening, reading, and viewing. Use technology tools to enhance learning. 

· Standard 4: Use literacy knowledge accessed through print and visual media to connect self to society and culture and listen and respond to poetry and prose (K12 Handhelds, 2007).


The Letter Sounds and Recognition eBooks follow the sequence below:

1. The eBook opens to a screen with the text “Do You Know Your Letters?” with an image of the letters A, B, C in colored text below. 
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2. The user taps the screen.

3. An upper case and lower case letter appears on the screen in a rectangle. The letters are in colored text.
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4. The user taps the screen.

5. An image appears in a rectangle with an upper case and lower case letter in the left-hand corner of the rectangle. A word that begins with the image is in the right-hand corner of the rectangle.
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6. The user taps the screen.

7. The next screen displays another upper and lower case letter.

8. The user taps the screen

9. An image appears in a rectangle with an upper case and lower case letter in the left-hand corner of the rectangle. A word that begins with the image is in the right-hand corner of the rectangle

10. This repeats.

The Letter Assessment eBook addresses alphabetic principle (alphabetic understanding, phonological recoding) skills.


Making Words (1, 2, 3). Refers to eBooks that address the following Delaware State English Standards for kindergarten: 

· Standard 2: Construct, examine and extend the meaning of literary, informative, and technical texts through listening, reading, and viewing. Identify and produce rhyming words. Say the most common sound associated with individual letters. Recognize all letters and lower case with atomicity and listen for alliteration and rhyme. 

· Standard 3: Access, organize, and evaluate information gained through listening, reading, and viewing. Use technology tools to enhance learning (K12 Handhelds, 2007).


The Making Words eBooks are customized electronic books of commonly used words from the Open Court reading series curriculum. The Making Words 

eBooks follow the sequence below:

1. The eBook opens to a screen with the text “Make Words” with an image of a check mark and smiley face.
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1. The user taps the screen to navigate to the next screen.

2. A word with a missing letter appears at the top of the screen with four single letter choices below (vertically). The user taps a letter to complete the word.
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3. If the user taps the correct choice a screen appears with a smiley face and the words, “You are right!”
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4. The eBook then advances to the next word. If the user taps an incorrect letter to complete the word, a screen appears with a sad face and the words, “Try again.” The eBook then returns to the previous screen for the user to make another choice. 

5. The user continues to repeat this process.


Some sample Making Words problems include:

O ___ D


___ A  N


S ___ E

   N



     W



    Q

   T



     G



    K

   K



     R



    E

   L



    Y



    W

H  E ____


S L ____  E  P


____  I  G  H  T 

  J



     L



    J

  Z



     I



   R

  S



     E



   V

  R



     A



   Q


Making Words 1, 2, 3 eBooks address phonological awareness (manipulating words, onsets/rimes), alphabetic principle (alphabetic understanding, phonological recoding), and phonemic awareness (isolating, combining, breaking) skills.

 
Sight Words (Word Practice). Videos that address the following Delaware State English Standards for kindergarten: 

· Standard 2: Construct, examine and extend the meaning of literary, informative, and technical texts through listening, reading, and viewing. Identify initial, final, and medial sounds in words and recognize 20 words by sight with automaticity; 

· Standard 3: Access, organize, and evaluate information gained through listening, reading, and viewing. Use technology tools to enhance learning (K12 Handhelds, 2007). 


There are 13 word practice videos that consist of 6 or 7 sight words. Each video runs between 54 and 102 seconds. The sequence of each video is as follows: 

1. A screen appears with the words, “Word Practice.”
[image: image10.png]Word Practice 10

Word
Practice

-0:54

(Y
a - e




2. A word flashes on the screen as a narrator says the word. This continues totaling six or seven words. 
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3. Next, the narrator says, “Your turn, now you read the words.” The words flash back on the screen one at a time with time between the words for the user to say the word to themselves or aloud. 

4. Once completed, the narrator says, “Good job!” and the words Good Job! flash on the screen. 
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5. The next Word Practice video can be played or the same one repeated.

The videos can be played one at a time or all, one after the other. The word practice groups include:

· Word Practice 1 – a, bring, here, said, every, no, then

· Word Practice 2 – I, say, not, they, brown, five

· Word Practice 3 – for, see, think, now, in, but, again

· Word Practice 4 – is, four, buy, seven, all, of

· Word Practice 5 – an, she, on, by, it, full

· Word Practice 6 – just, and, six, can, get, one

· Word Practice 7 – come, keep, small, go, open, are

· Word Practice 8 – like, could, green, so, at, or

· Word Practice 9 – our, away, little, had, tell, did

· Word Practice 10 – be, out, do, ten, has, look

· Word Practice 11 – don’t, that, me, have, over, big

· Word Practice 12 – the, ran, my, he, down, black

· Word Practice 13 – eight, her, them, red, myself, blue

Sight Words (Word Practice) videos address phonological awareness (manipulating words, onsets/rimes, intonation), alphabetic principle (alphabetic understanding, phonological recoding), and phonemic awareness (combining, breaking) skills.


Writing Letters. Refers to videos that address the following Delaware State English Standards for kindergarten: 

· Standard 2: Construct, examine and extend the meaning of literary, informative, and technical texts through listening, reading, and viewing and recognize all letters and lower case automatically. 

· Standard 3: Access, organize, and evaluate information gained through listening, reading, and viewing. Use technology tools to enhance learning (K12 Handhelds, 2007). 


There is one video for each letter of the alphabet. Here is the sequence of each letter writing video: 

1. Music plays once the video starts.

2. An upper and lower case letter appears on the screen.
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3. The narrator states, “Let’s write the letter ‘a’.”

4. A lined paper (see the sample below) appears on the screen in landscape mode, and a dot shows the viewer how to make draw the upper and lower case letter.
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5. The students practice writing the letters on a piece of paper or on the mobile device screen.

 
The videos can be played one at a time or through the entire alphabet. The videos last from 13 to 25 seconds. Sometimes the narrator says, “Here’s how you write the letter ‘a’ or here’s how you make an ‘a’.” 

The letter writing videos address alphabetic principle (alphabetic understanding).

Student Videos. Refers to videos that address the following Delaware State English Standards for kindergarten: 

· Standard 1: Use written and oral English appropriate for various purposes and audiences. 

· Standard 2: Construct, examine and extend the meaning of literary, informative, and technical texts through listening, reading, and viewing. Identify and produce rhyming words. Say the most common sound associated with individual letters. Recognize all letters and lower case with atomicity and listen for alliteration and rhyme. 

· Standard 3: Access, organize, and evaluate information gained through listening, reading, and viewing. Use technology tools to enhance learning. 

· Standard 4: Use literacy knowledge accessed through print and visual media to connect self to society and culture and listen and respond to poetry and prose (K12 Handhelds, 2007).

 The student videos follow this sequence:

1. The user opens the student video folder on the mobile device and selects desired videos or selects the All button.

2. The first video appears on the screen (typically the teachers in this research endeavor selected to play All the videos) – A
3. A video of a student is played whereby the student holds a letter/sound spelling card in front of herself as she says the sound that the letter makes.
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4. This continues for the remainder of the alphabet or for the selected videos.

The student videos address phonological awareness (manipulating words, onsets/rimes, intonation, alliteration {consonance and assonance}), alphabetic principle (alphabetic understanding, phonological recoding), and phonemic awareness (combining, breaking) skills.

Word Assessment. Refers to eBooks that address the following Delaware State English Standards for kindergarten: 

· Standard 1: Use written and oral English appropriate for various purposes and audiences. 

· Standard 2: Construct, examine and extend the meaning of literary, informative, and technical texts through listening, reading, and viewing. Identify and produce rhyming words. Say the most common sound associated with individual letters. Recognize all letters and lower case with automacity and listen for alliteration and rhyme. 

· Standard 3: Access, organize, and evaluate information gained through listening, reading, and viewing. Use technology tools to enhance learning. Standard 4: Use literacy knowledge accessed through print and visual media to connect self to society and culture and listen and respond to poetry and prose (K12 Handhelds, 2007).


This eBook application displays for the user a single frequently used sight word on the screen. The sequence for the Word Assessment eBook is outlined below:

1. The user opens the eBook application and taps Word Assessment.

2. The first screen displays the words “Do You Know Your Words?” with an image of a boy reading a book.
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3. The user taps the screen and a word in text (colored) appears in the center of a rectangle (blue edge with a white center).
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4. The user continues to tap the screen to see the words on the screen. 

5. This continues totaling 105 words.

Some examples of the words contained in the Word Assessment include (in no particular order): myself, in, down, or, again, her, did, tell, come, eight, red, full, a, out, five, she, over, by, etc. There are a total of 105 words in this program.

The Word Assessment eBooks addresses alphabetic principle (alphabetic understanding, phonological recoding) skills.

Letter Naming Fluency (LNF). Refers to a standardized, individually administered test that provides a measure of risk. Students are presented with a page of upper- and lowercase letters arranged in a random order and are asked to name as many letters as they can. Students are told if they do not know a letter, they will be told the letter. The student is allowed 1 minute to produce as many letter names as he/she can, and the score is the number of letters named correctly in 1 minute. 

Students are considered at risk for difficulty achieving early literacy benchmark goals if they perform in the lowest 20% of students in their district. The 20th percentile is calculated using local district norms. Students are considered at some risk if they perform between the 20th and 40th percentile using local norms. Students are considered at low risk if they perform above the 40th percentile using local norms (University of Oregon, 2007).
Mobile device. Refers to a computer that is mobile enough to be transported with ease from one location to another. Sometimes called a handheld computer or personal digital assistant (PDA), these devices run productivity, organization, and other third party applications. For the purpose of this study, mobile devices were used to run third party reading intervention applications from K12 Handhelds.

NonsenseWword Fluency (NWF). Refers to a DIBELS assessment that can be given to students in the middle of their kindergarten year through the beginning of a student’s second grade year. This individually administered standardized assessment is a test of alphabetic principle in that it assesses a student’s ability to blend sounds and identify letter sound correspondence. A student who is assessed using this instrument would be presented, on paper, a series of vc and cvc nonsense words (ab, ses, ot), then asked to verbally say the individual sounds of each letter or read the whole nonsense word (University of Oregon, 2007). This DIBELS sub-test has more than 20 alternate forms and takes 2 minutes to administer.

Open Court.  Refers to a reading curricular series used as the core reading series in this research study. Published by SRA/McGraw-Hill, this company publishes curricular content for pre-school through 8th grade in reading, direct instruction, phonics, language arts, social studies, art, mathematics, science, test preparation, etc. (Open Court,  n.d.).

Phoneme Segmentation Fluency (PSF). The DIBELS Phoneme Segmentation Fluency (PSF) measure is a standardized individually administered test of phonological awareness (Good, Kaminiski, Simmons, & Kame’enui, 2001). The PSF measure assesses a student's ability to segment three- and four-phoneme words into their individual phonemes fluently. The PSF measure has been found to be a good predictor of later reading achievement, according to Good, Kaminiski, et al.

The PSF task is administered by the examiner, who orally presents words of three to four phonemes. It requires the student to produce verbally the individual phonemes for each word. For example, the examiner says sat and the student says

 /s/ /a/ /t/ to receive three possible points for the word. After the student responds, the examiner presents the next word, and the number of correct phonemes produced in 1 minute determines the final score. The PSF measure takes about 2 minutes to administer and has over 20 alternate forms for monitoring progress (University of Oregon, 2007).

Phonological Awareness. Refers to the ability of a child to identify and produce the initial sound of a given word; i.e. Initial Sound Fluency (ISF) and the ability to produce the individual sounds within a given word; i.e. Phonemic Segmentation Fluency (PSF) (University of Oregon, 2007).

Podcasts. Refers to audio content offered on the internet for users to listen to on the internet or for downloading and played on an audio device (Kamel Boulos, Maramba, & Wheeler, 2006).

Road to the Code. Published by Brooks, Road to the Code is a phonological awareness program for young children. Specifically, the program teaches phonemic awareness and letter sound correspondence in an 11-week program (Brookes Publishing Company, n.d.).

Socioeconomic  status (SES). Refers to a student’s household income level that is either above or below average.

Statistical Package for the Social Science (SPSS). Refers to the statistical program that analyzed the data that was gathered for this study. SPSS was developed by Nie, Hadlai, and  Bent in 1968 to analyze data that has been gathered through various methods of research (SPSS, 2007).

Storage card. Refers to a portable card used for storing electronic files. A storage card fits into a slot on a device (for the purpose of this research, a mobile device) for added file storage capacity.

Stylus. Refers to an input tool for use on a touchable screen. Similar to a pencil, this tool is housed in a special spot on the mobile device for storage and easy access. 

Sync, syncing, or synchronized. Refers to the ability to connect a mobile device to a desktop or laptop computer. This exchange can move files and install applications between the computers and mobile device and backup files. 
Web-based application. Refers to a computer program (software) that uses an internet protocol for delivery to the end user. 
Word Use Fluency (WUF). Refers to a DIBELS assessment that is given in beginning kindergarten through the end of Grade 3 whereby the assessment is individually administered to assess a student’s expressive vocabulary and oral language skills. Expressive language is the ability to give meaning to a word or label (University of Oregon, 2007). 

More specifically, when this DIBELS assessment is administered to a student, he/she is presented with a word. He/she is then asked to put that word in a meaningful sentence. For example, the test administrator may say, Use the word dog in a sentence. The student would then be given up to 5 seconds to say the word in a sentence (University of Oregon, 2007). 
Summary

Legislators, schools, teachers, and parents want students to be able to read; however, the foundations of reading begin at birth. Once children enter a school system, educators are charged with helping all students gain early literacy skills while some children learn at different rates and in different ways. Hence, NCLB has charged America’s schools with ensuring that all children are literate by 2014. 


Currently, schools have struggled in helping some children gain the necessary foundational early reading skills that predict future reading success. This lack of success has sent educators and organizations scrambling to find early literacy interventions before children are pushed along from one grade level to the next without the ability to read.


Additionally, with the advancement of technological resources, schools have searched for alternate means to help struggling learners. Now, with more access to technology hardware, coupled with the creation of more digital content, schools are trying new tools and strategies that may have not been thoroughly researched. 


One of these narrowly researched technology tools is the mobile device (Shin et al., 2006). Defined as a computer that is portable, these devices have gotten more powerful and have found their way into today’s classrooms. With little software geared to these devices for learning environments, schools have mostly repurposed existing applications to support instruction and complement learning endeavors.


With this lack of empirical research to support the use of mobile devices in schools and in an effort to harness the engagement power of mobile devices (Chang et al., n.d.; Norris & Soloway, 2008; Royer & Royer, 2004; Shinn et al,. 2006; Vahey & Crawford, 2003), this study seeks to determine if specialized early reading interventions delivered on a mobile device in a kindergarten classroom can influence the mid-year DIBELS scores of students who have had the interventions digitally versus those who have had traditional reading interventions. 

The researcher also seeks to ascertain if certain mobile device applications prove more valuable than others to different populations of students (race and gender) as measured by the DIBELS pre- and mid-year benchmark assessments. Additionally, the researcher seeks to determine if there is a difference in the amount of mobile device usage (many, some, none) as measured by the DIBELS mid-year benchmark assessment. Finally, the researcher analyzes the amount of mobile device usage by gender and ethnicity. 

Chapter II 

Literature Review

“Education is an active process. It involves the active efforts of the learner himself. In general, the learner learns only those things which he does” (Tyler, 1969, p. 11).

Introduction


With a renewed interest for schools to address reading deficits of early learners, educators have been scrambling to identify struggling readers and implement interventions for this targeted population. Many of these interventions involve small group instruction with an intervention that is delivered in a systematic, intense, and explicit manner by a more abled adult (Cavanaugh et al., 2004; Connor, Morrison, & Katch, 2004; Foorman, Breir, Fletcher, 2003; Good, Kaminski, Smith, Simmons, Kame’enui, & Wallin, in press; Hawley, 2001; Menzies, Mahdavi, & Lewis, 2008; National Reading Panel (NRP), 2000; Phillips, Clancy-Menchetti, & Lonigan, 2008; Torgesen et al., 1999). However, with school budgets crunched for money, many schools lack personnel, programs, and delivery mechanisms to implement these interventions. 


Hence, some schools have tried to deliver targeted early reading interventions via technology—typically, on a desktop computer. Educators have strived to individualize these interventions as much as possible, and with an increased number of computers in schools united with an increase in the number of instructional materials in a digital format (National Center for Educational Statistics, 2004), some schools now have the ability to deliver targeted reading interventions via a computer. Foorman et al. (2003) contend that due to larger teacher to student ratios, computer applications with well-designed early reading programs will catapult this initiative. 

However, some schools lack money ear-marked for technology (coupled with the emergence of the convergence of applications and hardware), and other schools are unable to provide desktop computer access for students; therefore, schools have begun to purchase mobile devices to bridge the computer access dilemma. Though these inexpensive mobile devices may offer the flexibility for teachers to deliver instruction and targeted interventions, little empirical research has been done in the area of early reading interventions using mobile devices (Shin et al., 2006).


As this research base begins to build and with the existing computer-assisted instruction research findings, educators are still looking for the best way to use technology to assist students as they gain the necessary skills to begin to read fluently. Computer-assisted instruction has shed light on some best practices of early reading interventions delivered by means of a desktop or laptop computer (NRP, 2000; Nicolson et al., 2000).  


These research findings suggest that targeted reading interventions delivered on a computer can match or exceed those of traditional methods of paper and pencil or supplemental programs (Blok, Oosrdam, Otter, & Overmaat, 2002; Cassady & Smith, 2003; Nicolson et al., 2000; Rebar, 2001; Soe et al., 2000; Watson & Hempenstall, 2008). More specifically, Brinkerhoff and Bowdoin (2008) claim that the combination of text, coupled with digital narration, supports acceleration in phonemic awareness, vocabulary, fluency, and text comprehension. However, some research suggests the opposite:  that computer assisted reading interventions add little empirical value for helping the struggling reader (Tillman, 1995; Trushell & Maitland, 2005; Wood, 2005).


Encouraged by this research, and combined with the emergence of mobile devices in some of the nation’s classrooms (Villano, 2007), companies have begun to leverage the technology to deliver content in a digital format. Harnessing the mobile device’s capabilities of differentiating instruction, coupled with a possible increase in student engagement, third party software providers have begun to customize content for mobile devices (Fasimpaur, 2003; Norris & Soloway, 2008; Villano, 2007). Leading the charge in this arena is K12 Handhelds, Inc., a company from Long Beach, California.


K12 Handhelds creates multimedia-based mobile device applications specifically for schools, teachers, and school districts.  Many of the applications built by K12 Handhelds harness the mobile device’s video and interactive capabilities to deliver key reading acquisition skills or other targeted content materials. A part of this researcher’s study involves some custom-created multimedia reading interventions that were developed to support the school district’s core K-5 reading curriculum. 


Beyond looking at technology use in reading instruction, researchers and educators continue to strive to find out how children acquire early literacy skills as well as the best means to deliver these skills to students who struggle to read. The current trend is to target struggling readers as early as possible and then deliver explicit interventions that focus on a few phonological skills at a time (Cavanaugh et al., 2004; NRP, 2000; Robinson-Evans, 2007).

Another challenge educators and researchers face is the dilemma of implementing early reading interventions and a measurement tool to initially identify and monitor the progress of early reading interventions and their impact on a child’s reading acquisition. Some schools have turned to the Dynamic Indicators of Basic Early Literacy Skills (DIBELS) assessment to accomplish this task. DIBELS is a prevention-oriented outcomes-driven assessment designed to prevent reading delay as determined by established predictors of reading success (Good, Gruba, et al., 2001; Good et al., in press; Kaminiski, Good, & Knutson, 2005). 

Students are given initial beginning of the year assessments (DIBELS) that allow a school to know the entry level skills of readers, then the ability to monitor progress (throughout the school year) in an effort to deliver targeted reading interventions to those identified as struggling readers. This systematic tool has taken center stage as an instrumental assessment tool for schools throughout the country (Kaminski et al., 2005). Recently, the DIBELS assessment tool has been designed to allow the assessor to use a mobile device to record student answers which is then synchronized to a desktop computer and sent to a website for easier viewing and storage. Students who are assessed are still given paper copies of the DIBELS sub-tests and do not themselves use the mobile device for the sub-tests.
Basically, the researcher hopes to dissect the current research on mobile devices, early reading literacy, computer-assisted instruction, and the Dynamic Inventory of Basic Early Literacy Skills (DIBELS) measurement tool as well as look at K12 Handhelds learning materials for mobile devices.

Inclusion Criteria

The researcher explored a plethora of materials that served as a springboard to the analysis of the research in reference to early reading interventions, early reading literacy, mobile device technology, DIBELS measurement tool, computer-assisted instruction, analysis of variance (ANOVA), analysis of covariance ANCOVA, causal-comparative research design, regression analysis, multi-level modeling, and descriptive statistics. Initially, searches were performed using Google and Google Scholar search engines. Additional searches were performed using the database and searching tools from the Wilmington University Library resources: Digital Dissertations, EBSCO Host, ERIC, FirstSearch, and inter-library loans.

 Other information and insight were gathered by interviewing a districtwide reading specialist, a school-based reading specialist, and collaboration with Wilmington University doctoral faculty. The researcher also gathered key information and knowledge from attendance at local and national technology conferences and through e-mail correspondence and collaboration with other researchers and experts in their respected fields. 

Additional data was gathered from the Wireless Generation (mClass) website and the University of Oregon website in reference to the DIBELS pre- and mid-year benchmark scores of students involved in the study. Information on mobile devices was taken from the Palm website. The K12 Handhelds company president was helpful in creating specific early reading interventions for mobile devices used in this research study. 


Keywords were entered into the aforementioned search databases: handheld computers, mobile devices, computer assisted instruction, DIBELS, Kindergarten reading interventions, handheld technology, early reading literacy, fluency, mobile instructional interventions, Palm, Pocket PC, phonemic awareness, phonics instruction, alphabetic principle, phonological awareness, fluency, analysis of covariance (ANCOVA), analysis of variance (ANOVA) and descriptive statistics, among others.


The researcher included peer reviewed and other resources as far back as 1990, except for special circumstances. The purpose of this literature review is to acquaint the reader with key aspects of delivering early reading interventions targeted to kindergarten students. The following topics will be reviewed:

· Early Reading Literacy

· Phonemic awareness

· Alphabetic principle

· Phonological awareness

· Fluency 

· Other factors

· Computer-assisted instruction

· Mobile devices

· Introduction

· Developmental feasibility

· Instructional strategies

· Teacher professional development

· Types of mobile devices

· Management of mobile devices in the classroom

· Dynamic Indicators of Basic Early Literacy Skills (DIBELS)

· K12 Handhelds

Early Reading Literacy


Although building reading proficiency begins long before schooling starts (Good, Gruba, et al., 2001; Hart & Risley, 1995), schools are charged with ensuring that all children can read. Traditional reading curricula and interventions come in the form of a bundled package of materials that include teacher guides (scripted), student materials, supplemental materials, and various other manipulatives such as posters, word cards, etc. Until recently, these materials have been paper-based; now some have become available in a digital format due, in part, to a lower cost for equipment and an increased functionality of software (Southeast, 2002). BBBecause of additional increases in access to technology (computers) in the nation’s schools and in the family homes (NCES, 2008), schools are turning to the use of technology to deliver early reading content and interventions. 

Building on current paper-based early reading research, schools are adapting these findings and coupling them with findings on computer-assisted reading instruction. According to the University of Oregon (2004) and the National Reading Panel (2000), there are five major ideas in early reading development:

1. Phonological Awareness

2. Alphabetic Principle

3. Accuracy and Fluency Connected with Text

4. Comprehension

5. Vocabulary/Oral Language Development 

These five skill sets, coupled with what Good, Gruba, et al. (2001) describe as a “prevention-oriented, school-based system of assessments to be effective, which must reliably, (a) measure growth on foundational reading skills on a frequent and on-going basis, (b) predict success or failure on criterion measures of performance, and (c) provide an instructional goal, that, if met, will prevent reading failure and promote reading success” (p. 681), have propelled schools to adopt these principles as they teach children how to read.

Prior to these findings in 1997, Congress directed the director of the National Institute of Child Health and Human Development (NICHD), under the guidance of the Secretary of Education, to create a panel to study reading development; subsequently, the National Reading Panel recommended five key areas for reading development (Camilli, Vargas, & Yurecko, 2003). As described above, these five key areas propelled schools towards models of instruction that reflected five areas. The panel meta-analyzed 38 experimental and quasi-experimental research studies to arrive at the five key areas that influence reading development: phonological awareness, alphabetic principle, accuracy and fluency connected with text, comprehension, and vocabulary (oral language development).

Camilli et al. (2003) did a similar meta-analysis of the NRP’s 38 research studies and found that programs that used systematic phonics instruction outperformed programs using less systematic phonics instruction (d=.24). They also discovered that the systematic phonics approach had a small effect during individual tutoring (one-to-one instruction) (d=.40). Camilli et al. also claimed that the NRP’s 38 research studies mostly included struggling readers, not normal or advanced readers. 

Regardless of what specific skills are to be taught to varying ability readers, schools are charged with helping students gain the necessary skills to read. Skill-based and explicit instruction aimed at teaching children to read by itself is not sufficient. Instructional programs, coupled with systemic assessment tools, provide the foundational underpinnings of successful reading development. However, the debate continues over what and how to arm children with the necessary skills to become fluent readers. 

In any case, phonological awareness, phonemic awareness, alphabet principal, and the fluent reading of text, though frequently debated, are key aspects of a child’s reading acquisition (NRP, 2000). Additionally, other factors play a role in a child’s ability to gain the necessary skills to read including motivation, independent reading, modeling, small group instruction, whole group instruction, individual tutoring, language experiences, etc. To identify one or a few components that specifically help a child to read is all but a one size fits all endeavor. By doing so, one would fail to meet the needs of the diverse needs of ever culturally changing school populations. Essentially, children are so diverse, come from different cultures and family units, and possess different degrees of background knowledge and different economic status; the list goes on. However, it is a school’s responsibility to teach all children how to read. Unfortunately, schools continually struggle with this task.

Phonemic Awareness


Phonemic awareness has been shown to be a good predictor of early reading success (Bishop, 2003; Bureau, 2001; Nation & Hulme, 1997; National Reading Panel, 2000; Richey, 2004; Roberts & Corbett, 1997; Robinson-Evans, 2007; University of Oregon, 2004). Phonemic awareness is the ability to hear and to manipulate individual sounds in words (Kaminski et al., 2005; Manyak, 2008; NRP, 2000; Phillips et al., 2008; University of Oregon, 2004), with the smallest unit of the spoken English language being a phoneme (NRP, 2000). More specifically, phonemic awareness is the ability for a learner to make sense of the relationships of the sounds in the spoken English language. This auditory process that is not associated with print (University of Oregon, 2004) has been identified as a strong predictor of early reading success (Bishop, 2003; Good et al., in press; NRP, 2000; University of Oregon, 2004). 


Consequently, phonemic awareness instruction is taught in many schools in kindergarten and first grades. Phonemic awareness instruction consists of teaching children to focus on and manipulate phonemes in spoken syllables and words (NRP, 2000).  More specifically, phonemic awareness instruction teaches children how to blend (combine) sounds, segment sounds, delete sounds, add sounds, substitute sounds, and isolate sounds (Kaminski et al., 2005; University of Oregon, 2004). For example, for a child to understand how to blend sounds orally, he/she would need to be able to identify what word was being said in mmmmmmm uuuuu  t. Segmentation and isolation of sounds would be the ability to identify the first, last, and all combined sounds of mut (University of Oregon, 2004).


Instructionally, these skills can be taught orally through rhyming, matching words with beginning sounds, and blending sounds into words (University of Oregon, 2004). When these skills are taught explicitedly, systematically, in small segments, and in small groups (three to five children), children are better able to manipulate phonemes effectively (Cavanaugh et al., 2004; NRP, 2000; Robinson-Evans, 2007; University of Oregon, 2004). 


When paraeducators were trained to deliver explicit and systemic code-oriented phonemic awareness and alphabetic principle instruction to kindergarten students with high risk for reading difficulty, all students did better than the control group. The study undertaken by Vadsay, Sanders, and Peyton (2006) took place over an 18-week period in 30-minute sessions in a one-on-one setting. Additionally, the same study revealed that female students in the treatment group significantly outperformed males of the same group in oral reading fluency; F (1, 63) = 7.987. p <.01.


In summary, phonemic awareness, consisting of the smallest unit of the spoken language (phoneme), has been shown to be a key component and predictor of a reader’s future reading success (Bishop, 2003; Bureau, 2001; Nation & Hulme, 1997; National Reading Panel, 2000; Richey, 2004; Roberts & Corbett, 1997; Robinson-Evans, 2007; University of Oregon, 2004).

Phonological Awareness

Phonological awareness is not the same as phonemic awareness; however, some seem to use the two interchangeably. Phonological awareness is broader and encompasses the ability of a learner to manipulate the larger parts of the spoken language (Armbruster, Lehr, & Osbourn, 2001; NRP, 2000; University of Oregon, 2004). Additionally, the terms phonological awareness and phonics are confused as well. Phonological awareness is the ability for a child to possess the measurable capacity in smaller or greater degrees, whereas phonics consists of reading instruction that connects letter sounds with printed letters or groups of letters (Phillips et al., 2008). More specifically, phonological awareness is a learner’s ability to manage the spoken language through syllabification, onsets/rimes, phoneme manipulation, rhyming, alliteration, and intonation (Armbruster et al., 2001; Muter, Hulme, Snowling, & Stevenson, 2004; Phillips et al., 2008; University of Oregon, 2004). 


Syllabification is the ability of a listener and reader to break a word into its proper syllables (Free Dictionary, 2008). Onsets and rimes consist of the pieces of the written and spoken language that are smaller than syllables, yet larger than phonemes and graphemes. For example: the onset of bag is /b/; the rime is /ag/. The rime usually begins with the first vowel and goes to the end of the word (Muter et al., 2004). Juel and Minden-Cupp (1999) found that specifically teaching early language learners onsets and rimes, coupled with the blending of phonemes within rimes, propelled the learners’ phonological awareness ability. Phoneme manipulation consists of a listener’s ability to manipulate the spoken language by noticing and using intonation (up and down pitch) and alliteration of repetitive patterns (consonance—repetition of a consonant pattern; assonance—repetition of a vowel pattern). 


Illustrating phonological awareness, Blachman, Tangel, Ball, Black, and McGraw (1999) implemented a 2-year intervention study that began in kindergarten with inner city low-income students. The intervention consisted of an 11-week intervention program that explicitly and systemically taught phonological awareness and alphabetic principle concepts in addition to the regular curriculum. Results indicated that there was a statistically significant difference that favored the treatment group in phonological awareness, letter name recognition, letter sound knowledge, and three measures of word recognition. To underscore this, Muter et al. (2004) found that a child’s phonological skills are critically linked to word recognition skills. Furthermore, these researchers declared “….that early phonological awareness skills are causally related to the development of reading skills” (p. 677).


Similarly, in an experimental design, Benner (2003) discovered that kindergarten students at risk for emotional and behavioral disorders benefited from a 5-week (10-15 minutes a day) intensive early literacy program that focused on phonological processing skills. The experimental group statistically outperformed the control group in all the DIBELS fluency subtests.


Schuele and Boudrea (2008) found that a speech language pathologist (SLP) could play a key role in a teacher’s effectiveness of teaching phonological awareness. More specifically, the SLP’s ability to a.) share content knowledge, b.) provide input on classroom interventions/programs, and c.) collaborate with teachers on instructional techniques in phonological awareness proved beneficial. 


Essentially, phonemic awareness is the ability to make sense of spoken language, whereas phonological awareness is a broader ability for a learner to manipulate larger parts (syllables, onsets/rimes, rhyming, alliteration, and intonation) of the spoken language. Collectively stated, when interventions that addressed phonological awareness skills sets were implemented in an explicit and systemic manner, students were able to significantly increase their phonological awareness ability. 

Alphabetic Principle

Building on the principles of phonemic awareness and phonological awareness is the alphabetic principle. The alphabetic principle is the ability to associate sounds with letters, with the culmination being the formation of written words (Kaminski et al., 2005; NRP, 2000; Reading Rockets, 2008, “The Alphabetic”; University of Oregon, 2007). Sometimes broken into two parts, alphabetic principle consists of alphabetic understanding and phonological recoding (University of Oregon, 2007). According to the Institute for the Development of Educational Achievement at the University of Oregon, alphabetic understanding is the ability to recognize the fact that words and letters represent sounds in spoken language. Phonological recoding, however, is the relationship between letters and phonemes and the learner’s ability to pronounce unknown words, according to researchers at the institute.


Coinciding with the above is what Reading Rockets’ “The Alphabetic” (2008) describes as the two issues surrounding teaching alphabetic principle: instructional planning and instructional rate. Instructional planning revolves around the letter-sound relationships that are taught explicitly and in isolation as these skills spiral to the next relationship until the learner is able to apply these relationships in the form of reading words. Instructional rate is predicated on the idea that different learners need different rates of explicit instruction. This reasonable pacing focuses on high utility letters and their sounds first (m, a, t, s, p, h). The learner’s ability to recognize and name the letters provides a foundational base in alphabetic principle. Typically, this takes place in the following sequence: letter names (singing and rhymes), letter shapes (playing with blocks and letters), and letter sounds (Kaminski et al., 2005; NRP, 2000; Reading Rockets, 2008, “The Alphabetic”). 


The alphabetic principle, otherwise known as sublexical skills and synthetic phonics, has been determined by Ritchey (2004), Roberts and Corbett (1997), and the National Reading Panel (2000) to be the necessary prerequisite for learning how to read and the strongest correlation of later word reading. More specifically, the NRP, in its meta-analysis of 38 research studies, found that when struggling readers were taught alphabetic principle skills, there was a positive and significant effect for disabled readers (learning disabled, low achieving, low social-economic status).


Additionally, the ability of the learner to rapidly name letters has been determined important to a reader’s fluency with text (Ritchey, 2004). This visual stimuli and recall enable the learner to identify the word rapidly and to tightly connect the reader’s letters and letter-sound ability that eventually leads to word reading. Additionally, the NRP (2000) found that programs were more effective when there was more emphasis placed on putting letter-sound relationships to use. 


Also according to the NRP (2000), letter knowledge and phonological awareness are the two best school-entry predictors of how well children will read in the first 2 years of formal instruction. To assess these skills (alphabetic principle), Good, Gruba, et al. (2001) and Kaminski et al. (2005) determined that reading nonsense words was a good way to determine a student’s progress in letter-sound relationships. On the Dynamic Indicators of Basic Early Literacy Skills (DIBELS) tests, the subtests of Nonsense Word Fluency (NWF) and Oral Reading Fluency (ORF) measure alphabetic principle. 


As identified under the phonemic awareness and phonological awareness headings above, Vadsay et al. (2006), and Blachman et al. (1999) concluded that supplemental instruction in phonemic awareness, phonological awareness, and alphabetic principle, when taught in an explicit and systemic manner, had significant effects when compared with those kindergarten students who did not receive explicit interventions. 


In summary, alphabetic principle has been identified by the National Reading Panel (NRP) (2000) and other researchers to be a key prerequisite for students to be able to fluently read. Again alphabetic principle is a learner’s ability to form words, but begins with the association of sounds and letters (Kaminski et al., 2005; NRP, 2000; Reading Rockets, 2008, “The Aphabetic”; University of Oregon, 2007).

Fluency

The race has begun for researchers to find the key indicators that predict later reading success. One of the indicators is fluency. Fluency, or oral reading fluency, is a reader’s ability to read with speed, accuracy, and expression or to recognize words automatically (Armbruster et al., 2001; Carbo, 2005; NRP, 2000; Reading Rockets, 2008, “Target”). Reversely, a dysfluent reader reads slowly, halting often and laboring (Therrien, Gormley, & Kubina, 2006).

The emphasis on fluency is supported by the National Reading Panel’s findings (2000) stating that reading practice is instrumental to fluency. Armbruster et al. (2001) and Kaminski et al. (2005) contend that fluency bridges decoding and leads to increased reading comprehension. Additionally, the National Reading Panel (2000) concluded that when readers were given guidance in oral reading practice by peers, parents, and teachers, they had a significant impact on word recognition, fluency, and comprehension. Good et al. (in press) contends “fluency with letter names may be an indirect measure of parental involvement” (p. 39). Armbruster et al. (2001) and Ritchey (2004) argue that fluency or automaticity is effortless word recognition that is attained with reading practice. 

Specifically, the teaching of fluency is fundamentally achieved through two different or combined approaches (Armbruster et al., 2001). One is through repeated, monitored oral reading. This comes in the form of multiple readings, modeling, tapes, CDs, tutors, and peer guidance, according to Armbruster et al.  The second method outlined by Armbruster et al. is through independent silent reading. Sometimes, these two approaches are combined, or some students transition to independent silent reading later in the school year. Armbruster et al. and the National Reading Panel (2000) contend that the efficacy of independent silent reading is not supported by sufficient research. 

Other Early Literacy Factors

The teaching of reading has been a battleground over how best to meet the needs of struggling readers. Compounded by the federal legislation of NCLB and the initiative to ensure that all students can read by third grade, it has become imperative that targeted reading interventions take center stage. Cavanaugh et al.’s (2004) and Pressley and Fingeret’s (n.d.) analysis of reading interventions employed at the kindergarten level suggest that interventions do have a positive impact. 

More specifically, the most effective interventions were explicit and systematic, focused on a few isolated skills, and were delivered in small groups. Furthermore, the activities integrated letters-sound relationships across the curricula throughout the school day, not just during a reading instructional block of time, according to Cavanaugh et al. (2004). Along the same lines, Torgesen et al. (1999) concluded that a mix of instruction to help students make meaning of text and to read words accurately and fluently proved to have value. Pressley and  Fingeret (n.d.) suggested that struggling readers need more skills-based instruction in small groups, whereas middle and high ability students learned more when an emphasis was placed on trade books and writing. 

The National Reading Panel (2000) recognized the importance of motivation in reading success. The panel found little research in this area but identified motivation as critical to reading success. Echoing these same claims, Pressley and Fingeret (n.d.) claim that motivational forces include: 

· scaffolding by the teacher (provides individual learners with the needed precursors for learning to move to the next level of knowledge acquisition (Tomlinson, 2001))

· cooperative learning

· high expectations

· teacher attitude

· interesting/fun instruction

· prompt feedback 

· students that are self-regulated

They also revealed that when motivation is coupled with effective literacy instruction, an entire school can be successful in the promotion of literacy and reading on a large scale.

Even though the NRP (2000) found that explicit and specific instruction in the foundational reading predictors accelerated reading success, they, and others, have also found that for early learners to become more fluent readers, this may not be enough. The complexities of the individual learner extend beyond explicit instruction and encompass motivation, scaffolding, and other indicators. 

In summary, the NRP (2000) and others have concluded that key prerequisites predict future reading success. These include phonemic awareness, alphabetic principle, phonological awareness, and fluency. Also, as identified, other factors can play a role in the reading acquisition of early readers. Regardless, as evident from these findings, it may be essential that teachers have as many possible instructional strategies and interventions available to meet the diverse needs of all students. 

Introduction to Mobile Devices
Since the beginning of formal schooling, teachers have looked for ways to engage and motivate learners. Educators in the 21st century continue with this endeavor. However, with the emergence and evolution of technology, teachers now  have more tools at their disposal. With many young people growing up in a multimedia world, companies have targeted this population with all kinds of games, gadgets, communication tools, multimedia devices, and applications (National Center for Educational Statistics [NCES], 2004). Trying to harness this momentum, some schools have turned to these tools to teach and motivate learners.


As technology quickly changes, devices, or hardware, get faster and smaller. This convergence morphs multiple applications and uses of technology into one all encompassing unit. The desktop computer has not been immune to this evolution. The size and price of computers continue to shrink. Schools have continually placed computers in classrooms for teacher and student use (NCES, 2008). However, with recent budget shortfalls and the unfunded mandates of NCLB, schools struggle to find the funds to give teachers and students better access to technology. 


Despite these shortfalls, handheld computers, or mobile devices, have arrived at the schools’ doors. The handheld or mobile computer has evolved over the years and its embryonic state originated from Alan Kay’s idea of the Dynabook, a small kid-friendly device (computer) with artificial-intelligence capabilities (van’t Hooft, Brown-Martin, & Swan, 2008). Not long after, other devices from other manufactures arrived on the scene. These included Psion I (1984), the GRiDPaD (1988), Amstrad’s PenPad (1993), the Apple Newton (1993-1995), and the eMate (1997-1998) (Fasimpaur, 2003; van’t Hooft et al., 2008).


Handheld computers (mobile devices) surfaced in the business world in 1996 (Vahey & Crawford, 2003). First used as a business productivity tool, these small computers were used to organize one’s calendar, store personal contact information, take notes, and make lists. Originally, mobile devices served as organization and productivity tools for educators. As an organizer, the devices maintained contacts, calendar, to-do lists, note pads, a calculator, and other applications. As a productivity device, these computers have applications such as a word processor, database application (spreadsheets), presentation tool, beaming capabilities, and other applications to help a user create content.


Mobile devices entered schools and classrooms in 1985 in the form of graphing calculators, then as learning aides in 2001 (Shin et al., 2006). Since then, the cost, form, portability, and access of these small devices have catapulted them into the eager hands of 21st century students (Chang et al., n.d.).


Over time, these devices have been repurposed for the classroom. A teacher could use the contacts feature on device to house vocabulary words by placing the words in certain categories. The NotePad feature afforded teachers the possibility for student note taking and writing activities. The mobile device’s ability to beam files and applications were useful for collaborative projects and peer editing. As teachers continued this repurposing, programmers, scholars, and software companies created educational applications to address specific skills. 


Today’s mobile devices contain the same applications as the original devices, but with added features. Mobile devices now have the ability to act as a phone; access the internet; play multimedia (music, photos, movies, podcasts); have Bluetooth capacity; and run numerous third party applications. The evolution of these devices continues to expand as the technology is refined and improved (Fasimpaur, 2003; Norris & Soloway, 2008).


The devices that have found their way into today’s classroom have also increased in their capacity and muster. Educational applications (some free and some not) include graphic organizers, internet browsers, word processors, collaboration tools, presentation tools, graphing calculators, science simulations, probes, mapping tools, electronic books (eBooks), video viewers, global positioning (GPS), microphones, math, science, social studies, and other applications. Additionally, these devices can attach a full-size keyboard, probes, cameras, and projectors.
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Another feature of mobile devices that draws educators towards their use is the syncing capability. This ability to exchange files between the mobile device and a laptop or desktop computer creates the ability to back-up, move files, install files, print, and retrieve documents. 


Many mobile devices also have the capacity to exchange digital files through beaming (infrared) or Bluetooth capacity. These personal area networks (PAN) allow devices to connect to each other to exchange files and information (Johansson et al., 2001). Specifically, beaming allows a mobile device user to use an infrared beam (similar to the way a remote control works with a television or a short-range wireless network) to exchange digital files between devices. This can afford a mobile device user the ability to send a file to a printer or exchange files with a peer for editing. 


Devices with this Bluetooth capacity allow users to connect their devices to other Bluetooth devices to exchange files and information using a short-range wireless network. Some devices that currently have Bluetooth capabilities include mobile devices, laptop computers, desktop computers, printers, mobile phones, cars, headsets, etc.


With the emergence of mobile devices came teachers who looked to repurpose this business tool to engage their students and increase student achievement. Though the number of teachers and schools who are using this technology is increasing, there continues to be a lack of empirical research in relation to the effectiveness of these mobile devices (Chang et al., n.d.; Shin et al., 2006).


Little quantitative research has begun to test the effectiveness of handheld computer use in the kindergarten classroom (Chang et al., n.d.). What research has been conducted has been in the form of interviews and surveys and primarily in a teacher’s first year of using handheld computers with older students (Shin et al., 2006).


What the research suggests is that when mobile devices are used, students are more motivated to complete school work (Chang et al., n.d.; Norris & Soloway, 2008; Royer & Royer, 2004; Shin et al., 2006; Vahey & Crawford, 2003). Additionally, Shin et al. (2006) suggest that, in some cases, the use of handheld computers can lead to increased student achievement. Additionally, off task behavior seems to decline over time (Vahey & Crawford, 2003), and students are more self-directed in their learning endeavors (Chang et al., n.d.). In a related study, the use of telephones in a 1983 classroom increased the number of words the children spoke and increased their dialogue as they mimicked what their parents or adults would do with a telephone (Glover-Miller, 1983).

Mobile Device Topics

This section of Chapter II will acquaint the reader with the topics related to mobile devices and the literature around these topics.

Developmental feasibility. As computers and, more specifically, mobile devices shrink in size, educators have more concern with the size of the screen. Is bigger always better? In the Palm Education Pioneers Program research conducted by Vahey and Crawford (2002), teachers overwhelmingly concluded the screen size was not an issue with students. Chang et al.’s (n.d.) findings echoed this claim. However, Burgee (2007) compared small and larger screen sizes and found that adult users preferred the larger screen. Selvidge and Phillips (2000) sought to determine the effects of an electronic book (eBook) compared to paper versions on reading comprehension and reading speed. They concluded that there was no difference between the two media for both reading speed and comprehension.

Handheld computers are considerably smaller than laptops and desktop computers. The typical handheld computer screen is approximately 320 x 320 pixels. The small screen size is a concern to educators (Vahey & Crawford, 2003); however, students who are accustomed and comfortable with small game-like devices seem to gravitate to such devices (Chang et al., n.d.).


Motor control of young learners has also emerged as a concern as educators look at using mobile devices in the primary classroom. However, the lack of motor control of younger students was not a roadblock in their ability to use the stylus for inputting text or information. Many of the children held and manipulated the stylus as they would hold a pen or pencil (Vahey & Crawford, 2003). This researcher’s own pilot study revealed that kindergarten students were able to use the stylus to navigate the programs on a mobile device (See “Pilot Study” in Chapter III). However, Shin et al. (2006) noticed that younger students had difficulty with inputting text due to limits of their fine motor ability. To combat the potential issue of small stylus size, bigger pen-sized styluses have arrived on the market (K. Fasimpaur, personal communication, August 20, 2008).


To make better sense of the operational use of a mobile device by kindergarten students, the researcher would be remiss not to explain to the reader how the navigational sequence of a mobile device works and how it differs from a desktop or laptop computer. A mobile device uses a sequential navigation scheme instead of a multi-task approach of a desktop or laptop computer (Windows XP, Vista, or the Apple operating systems) (Chang et al., n.d.). A sequential navigation scheme puts one application on top of the other, creating a turning the page sequence. This navigation scheme (of the mobile device) lends itself to being more age appropriate for the primary student, according to Chang et al.


Another developmental concern of young students using a mobile device with a sequential navigation scheme is reversibility. Reversibility on a mobile device is the maneuvering from a home screen to another program, then back again (Chang et al., n.d.). Chang et al. found that younger students understand reversibility; thus, they are able to navigate the mobile device’s applications.


Additionally, Burgee (2007) found that character size, scrolling, and paging should be considered when applications are used on a mobile device. Chang et al. (n.d.) found that with a mobile device that lacks a keyboard and mouse, younger students may be more apt at using the device than older students or adults who have had little exposure to such devices.


Essentially, when it comes to the usability of small mobile devices, younger students or students who have had exposure to these devices had little difficulty navigating the device and inputting information. However, adults and others with limited contact with small devices that lack a keyboard and mouse had greater difficulty manipulating the devices. 

Instructional strategies. With the use of technology in a classroom comes the process of integrating the tool in sound instructional pedagogy. Mobile devices take this endeavor to a new level. Additionally, new technology tools create a learning curve of understanding their functionality in practical classroom applications. Knowing this, certain types of teachers may be more inclined to use these devices to facilitate learning opportunities. 


Teachers who used mobile devices exemplified this finding (Vahey & Crawford, 2003). There was a trend found for high-constructivist teachers to evaluate handheld computers more positively than low-constructivists teachers (Norris & Soloway, 2008; Vahey & Crawford, 2003). According to Lambert et al. (2002), constructivism is the “reciprocal processes that enable participants in a community to construct meanings that lead toward a shared purpose…” (p. 1). 

Similarly, Moallen, Kermani, and Chen (2005) found that the use of mobile devices was more effective if they were used to improve the process of teaching and learning. Chang et al. (n.d.) echoed this finding, noting that making the technology the “learner” and not the teacher proved positive. Or more specifically, with authentic technology integration, the learner (student) uses the best tool to complete the task at hand. Essentially, there’s a shift from the product to the process of learning. 


Vahey and Crawford (2003) found that 89% of teachers surveyed said that the mobile device was effective as a learning tool. Of this same group of teachers, 92% thought the devices had a positive impact on student learning. More specifically, this same survey found that teacher evaluation of mobile devices showed a fairly strong trend with elementary teachers most enthusiastic about their use. Also an interesting finding from the Vahey and Crawford 2003 survey revealed that the teachers thought handhelds were easier than laptops to integrate into the classroom dues to size and battery life.


Teachers also thought that the use of mobile devices could increase motivation, communication, and collaboration of students (Chang et al., n.d.; Royer & Royer, 2004; Shin et al., 2006; Vahey & Crawford, 2003). The 2003Vahey and Crawford study also found that students who used mobile devices had an improved attitude towards school. Chang et al. (n.d.) found that students were more self-directed when using the mobile devices and that the devices captured student interest.


Fritz’s (2005) qualitative research with first grade students found that mobile devices helped the students learn the content as well as the use of the technology itself. In his study, student use of the devices led to more independent learning. Additionally, Fritz found that the use of handheld computers by first graders facilitated collaborative learning. Lastly, Fritz identified that the teacher’s role in facilitating learning was critical to student success with handheld computers.  


Specifically, mobile devices have been shown to have a positive impact on learning whereby they capture the students’ interest, lead to more independent learning, facilitate collaboration, and support a constructivist role in knowledge acquisition. 

Teacher professional development. Another key component with the implementation of a new technology is staff development for teachers to operationally use the tool as well as to integrate it into instruction and learning. Additionally, the need for technical support from someone other than the classroom teacher can help support a mobile device implementation effort (Fasimpaur, 2003; Norris & Soloway, 2008; Vahey & Crawford, 2003; van’t Hoof et al., 2008). Just dropping off a handful of mobile devices to a teacher and hoping they will be used to facilitate learning without support is frivolous. However, by providing teachers operational support and instructional integration professional development, such an endeavor may be fruitful (Moallen et al., 2005; Pennel, 2005; Power & Thomas, 2007). Essentially, by giving teachers the opportunity to collaborate with others (including professionals in their respective fields), coupled with the convergence of blending current curricular content with technological tools, teachers may be better able to authentically integrate new technologies into their classrooms while establishing ownership of the created content. 


Shin et al. (2006) found that peer mentoring proved effective with teaching teachers how to use and integrate mobile devices. Along with a well designed systemic staff development initiative, teachers are better able to use mobile devices for instruction (Pennel, 2005; Power & Thomas, 2007; Shin et al., 2006). Also when teachers are given time to develop lesson plans that incorporate mobile devices, they are more successful (Pennel, 2005; Shin et al., 2006; van’t Hoof  et al., 2008). More specifically, Moallem et al. (2005) found that when mobile devices are used in the classroom, efforts should be placed on pedagogy and that the school and classroom culture should reflect integration, leadership, and vision by the school leader, the principal.


K. Fasimpaur (personal communication, August 20, 2008) has also identified the importance of the collaboration between teacher expert and hardware and software expert. More specifically, teachers benefit most for systemic and authentic collaboration to create customized mobile device content to support instructional endeavors. Power and Thomas (2007) found that sustained professional development is essential in any laptop or mobile device endeavor. They also concluded that teachers in their study preferred the mobile device as the best tool for supporting sustained professional development. 


As with any new technology venture in education, and as identified here, it is essential that teachers are given the time and resources to authentically create content and integrate such content that supports sustained learning opportunities (Pennel, 2005). Essentially, teachers need the technical support for hardware and software and the time to integrate the use of mobile devices into their existing curricula, thereby the creation of a seamless learning opportunity for students. 

Types of mobile devices. There are currently (2008) two main operating systems that mobile devices run: Palm and Pocket PC (Windows Mobile). The Palm operating system runs on the Palm handheld devices, Alphasmart Danas, as well as smartphones. Pocket PC operating systems run on mobile devices manufactured by Dell and HP-Compaq, as well as on those of other manufacturers, and smartphones.


For the purpose of this research, the Palm T/X computers were used for the duration of the study. The Palm T/X mobile computer offers users the ability to navigate the internet with built in wireless and Bluetooth technology. The T/X also has these applications built into the device: music player, e-book reader, photo viewer, database application, word processor, presentation software, and other features. The Palm T/X sports a 320 x 480 color screen with 65,000 colors that rotates from portrait to landscape (Palm, 2008). Additionally, the device carries 128 mb of flash memory to store information, and a storage card slot affords users additional space for storing media, files, and applications. The device weights 5.25 ounces and the size dimensions are 3.08” W x 4.76” H x .61” D. The T/X has an external speaker and headphone jack as well as an Intel 312 MHz ARM-based processor.


For the purpose of this research, the Palm T/X mobile devices were outfitted with a 256 Mb storage card that held an e-Book reader (MobiPocket), a video player (TCPMP), and specialized reading interventions created by K12 Handhelds. 


The researcher provided all teachers involved with implementation of the mobile device reading interventions with “how-to” directions for accessing and using the interventions. Training opportunities were also offered at each elementary school after the school day. At one of the schools involved in this study, the researcher provided the initial introduction of the mobile devices to the students.

Management of mobile devices in a classroom. The integration of mobile devices into schools and classrooms takes different forms. Some schools choose to implement this endeavor in a one-to-one model for the entire school while others choose a one-to-one model for selected grade levels or classrooms (Fasimpaur, 2003). Others choose to go with a shared model with multiple students sharing each mobile device at different times. This may be a pair model where students share the device with one other student or a classroom set of mobile devices that can be checked out for use, according to Fasimpaur. Regardless of either model, educators continue to struggle with finding the funding to purchase technology coupled with an integration model to meet the needs of the school, teachers, and students. 


A one-to-one model of technology integration consists of one computer or device per student. Once the norm a few years ago, this came in the form of pilots whereby a classroom teacher or two volunteer to use the mobile devices with their students. Since then, there have been more schools that have gone to a schoolwide one-to-one model as discussed previously (Fasimpaur, 2003). This model is often implemented is a 24/7 environment where students have access to their mobile device every day for the entire day (school and home). Typically, technology in the classroom also consists of a desktop computer or two for syncing the devices for file back up and to transfer files. The teacher also has a mobile device to generate content for instructional use and to design integration activities in the classroom. 


The shared model approach for the use of mobile devices in a classroom typically consists of a cart that is checked out for use. Schools using this model generally have teachers who use a class set of mobile devices for a week or two at a time or possibly for a day or two. This model can allow for more widespread use of the devices with a drawback of limited amounts of time due to the sharing of the devices (Vahey & Crawford, 2002). Other shared models include 5 to 10 devices per classroom or a class set shared by two or more classrooms.


All models come with some technical and management considerations. A school or district must sometimes revise its policy on the use of mobile devices in schools. Some districts have labeled these devices in their cell phone policy, which prohibits the use of any mobile device unless the policy is changed. Vahey and Crawford (2003) suggest that schools establish a clear, enforced policy of the use of these devices in the classroom.


Technically, mobile devices come with the challenge of charging, printing, syncing, and adding applications (Vahey & Crawford, 2003). Also a school must consider its ability to support the implementation of using mobile devices. A school will need to determine if its technology support team can assist with troubleshooting and maintenance of the devices. However, this need for mobile device support is less intensive than laptop or desktop support (Fasimpaur, 2003). 


The management of the mobile devices in the classroom environment can also be a challenge. A primary concern of teachers is off-task use (Vahey & Crawford 2003). However, Vahey and Crawford maintain that a clear, enforced policy at the classroom level can thwart unnecessary off-task behaviors. Additionally, Vahey and Crawford saw off-task behavior decline over time.

Small tools like the mobile devices can be more apt to the possibility of being lost or damaged (Vahey & Crawford, 2003). However, with procedures in place, these instances should reduce in number. Antidotal evidence reveals that damage and loss of the devices are low with student use, and most lost and damaged devices were among teachers and administrators (K. Fasimpaur, personal communication, July 25, 2008).

Through several waves of mobile device integration into today’s classroom, initial concerns of off-task behaviors, loss/damage, and models of implementation have evolved into a best practices of technology integration. Essentially, with proper planning, mobile devices can have the opportunity to influence student outcomes.

Mobile device summary. Mobile devices have found their way into America’s schools. This arrival, like any other, has and continues to evolve as educators refine and repurpose this small learning tool. The mobile device has proven itself as a learning tool for young students and, more specifically, for kindergarten students. Educators have integrated this tool into their current curricula through systemic and authentic technology integration. Though there are several different manufacturers and primarily two operating systems and more than one implementation model, educators are creatively using mobile devices to accelerate student learning. Though quantitative and qualitative research exists to support their use in today’s schools, research on mobile device use by kindergarten students to support early literacy skills remains shallow. 

Computer-Assisted Instruction in Reading


As schools, and people in general, have more access to technology (National Center for Educational Statistics, 2004), new means evolve to continually meet the needs of the technology user. Essentially, the users often define the technology use to meet their needs or repurpose the technology for something other than its intended use. Computers and software exemplify this evolution. 


With the increase in access to technology, combined with more content being digitized (National Center for Educational Statistics, 2004; NRP, 2000), more schools are turning towards the use of technology to support instruction and to increase student achievement. This section of the literature review aims to dissect the research that has been done regarding how computers have assisted students to improve their reading ability in the primary grades. For the purpose of this research endeavor, the primary grades include pre-school, kindergarten, first grade, and second grade.


According to the National Reading Panel (2000), two trends show promise in regard to computer-assisted instruction:  hypertext (linking to more digital information) and word processing. Dalton and Hannafin (as cited in Silver-Pacuilla et al., 2004) suggest that the highest achievement rates occur when computer-assisted instruction merges with traditional pedagogical approaches. 


Computer-assisted instruction can assist the user in seeing the context in multiple formats (digital, print, auditory, multimedia) and to do so repeatedly (Silver-Pacuilla et al., 2004). Computer-assisted materials can come in many forms but are delivered through a hardware tool to the user. A desktop, laptop, tablet, or mobile computer can serve as the means to deliver digital content. 


More specifically, this digital content may be an audio book (talking books), an electronic book (eBook), text with images, text to speech applications, and materials or specific digital content that addresses specific skills or provides remedial support for the learner.


Audio or “talking books” have been used to teach and provide remediation in reading to students with mixed results. According to Wood (2005), the use of talking books to teach children phonemic awareness showed no difference from those students who had one-to-one instruction from an adult. Similarly, Trushell and Maitland (2005) found that when 4- and 5-year olds listened to interactive story books on CDs, the cued animations and sound effects had adverse effects on story recall. In contrast, audio books were shown to increase student comprehension and vocabulary after students saw and heard the text (Brinkerhoff & Bowdoin, 2008).


Electronic books, or eBooks, are books that have been digitized. Basically, an eBook includes reading content, software, and hardware or a device (Silver-Pacuilla et al., 2004).  Digital texts have the advantage of the texts’ ability to be altered to change the size of the text, the color of the text, and the format of the text. Electronic books often have the capacity for the user to add notes, highlight, and include embedded links to additional information or links to glossaries. This scaffolding allows a user to interact with the digital book. Some eBooks also include audio and multi-media materials report Silver-Pacuilla et al.

Nicholson et al. (2000) found that this kind of computer-assisted reading support can be effective with children at risk of reading failure. Likewise, Silver-Pacuilla et al. (2004) found that digital text linked with pictures helped prepare children to read. Silver-Pacuilla et al. also report that digital text can also allow the user to practice neurological impress method, whereby the less fluent reader hears a fluent reader read a text within close proximity.


Text to speech applications were shown to improve comprehension, fluency, accuracy, and enhanced concentration, according to Leong (1992) and Lundberg and Olofsson (as cited in Silver-Pacuilla et al., 2004). Text to speech is the ability for a software program to speak the text desired to be spoken. Similarly, Montali and Lewandowski (as cited in Silver-Pacuilla et al., 2004) found that comprehension of students with reading disabilities was shown to be similar to an average student after the students received remediation in the form of text to speech applications.


Soe et al. (2000) under took a meta-analysis of 17 studies of computer-assisted reading instruction and concluded that reading achievement can increase with the aid of a computer. However, Tillman (1995) found that computer-assisted instruction, compared to traditional reading instruction, made no difference in the reading comprehension of fifth grade students.


Cassady and Smith (2003) concluded that phonemic awareness and concepts about print significantly improved for students who received computer-assisted instruction versus a control group. Nevertheless, Kutz (2005) found that the Lexia Phonics software program made no significant difference in a kindergartener’s letter naming fluency (LNF) and initial sound fluency after the student had had two, 30-minute sessions for 12 weeks.


When a direct reading instruction curriculum was adapted to a computer-assisted instruction format, Rebar (2001) found that the computer-assisted version could match or exceed the print only version of the material. Similarly, Nicolson et al. (2000) found that computer-assisted reading support could be effective with children at risk of reading failure. Watson and Hempenstall (2008) found that kindergarten students who completed the Funnix reading program (a CD-based reading program that provides explicit training in phonological awareness and alphabetic principle) made greater gains in phonemic awareness, letter-sound and oral reading fluency, and non-word decoding than did comparison kindergarten students.


More specifically, Watson and Hempenstall’s (2008) research involved 15 kindergarten and Grade 1 students who completed the Funnix reading program that was delivered by their parents after the school day. The Funnix software is an explicit program that systematically teaches a child phonological awareness, phonemic awareness, letter-sound fluency, non-word decoding, and oral reading fluency. According to the participants’ scores on the post CTOPP (Comprehensive Test of Phonological Processing), the experimental kindergarten group made greater gains compared to the comparison group.


Generally speaking, the computer was found to be a tool that can serve as a more capable peer in a learner’s zone of proximal development (ZPD) (Salomon et al., 1989). Created by Lev Vygotsky, a Russian psychologist, the ZPD essentially is the progress a learner can make with a more able peer, according to Salomon et al. Basically, an adult, peer, or computer application supports or scaffolds for a learner to acquire knowledge he/she hadn’t had before (McLeod, 2007). Made simpler, a teacher holds a learner’s hand until he/she learns the concept or material. 


In summary, schools have more access to technology than they have ever had before. Coupled with this access is more content in digital format. This convergence of access, hardware, software, and content has set the stage for more curricular materials taught by computers in schools. Essentially, there are so many different programs and research studies that either support or deny the use of computer-assisted instruction to support learning opportunities. However, and as identified here, computers have been shown to increase student achievement (Blok et al., 2002; Brinkerhoff & Bowdoin, 2008; Cassady et al., 2003; Leong, 1992; Lundberg & Olofsson [as cited in Silver-Pacuilla et al., 2004]; NRP, 2000; Rebar, 2001; Silver-Pacuilla et al., 2004; Soe et al., 2000; Steele [as cited in Silver-Pacuilla et al., 2004]; Watson & Hempenstall, 2008). 

K12 Handhelds and Created Materials


In the summer of 2006, the district where the research took placed hired a consultant company by the name of K12 Handhelds. This organization specializes in the creation of multimedia materials for mobile devices. The company’s founder, Karen Fasimpaur, worked with a group of teachers over the course of 2 days to develop specialized content for mobile devices. More specifically, the teachers were first given professional development on how to use the mobile devices and possible instructional (classroom) implications. Next, the teachers collaborated with K12 Handhelds about materials that were to be created. They identified what they needed and what format these applications would take in a digital format (primarily for mobile devices). This was done over the 2 day period. 

K12 Handhelds then spent 3 to 4 months creating the materials for the teachers, all along the while continuing to collaborate with the teachers as they made the applications. In essence, the teachers gave K12 Handhelds a skeleton lesson plan (s) or unit to address, and, through collaboration, they essentially customized content to specifically meet their classroom needs. 


Some of these materials were created for the kindergarten classroom and, more specifically, as supplemental reading support. Ms. Fasimpaur worked with a kindergarten teacher to create eBooks, student videos (the students were videotaped saying letter sounds as they held letter cards in-front of them), and other multimedia content connected to the Open Court kindergarten reading curriculum.


Throughout the fall of 2006, K12 Handhelds created the reading intervention materials that were returned to the district in CD-Rom, SD card, and web-based formats. The district’s technology integration specialist then loaded all the materials on 256 Mb SD cards for use on the mobile devices. As more applications were created and as the file sizes got bigger, the district ordered 1 GB SD cards to hold the applications. 


The material that was created that was used in the research study included Student Videos, Making Words 1, 2, 3 (eBooks), Letter Sounds and Recognition (videos), Sight Word Practice (videos), Writing Letters (videos), and Word Assessment (eBooks). These materials are explained in greater detail in Chapter I. 


K12 Handhelds is located in Long Beach, California, and its mission is to help schools use mobile technology and one-to-one computing to enhance the educational experiences of students, teachers, and administrators (K12 Handhelds, n.d.).


The company provides professional development and curriculum creation and support. It is also an authorized reseller of mobile hardware and software and provides consulting services to schools and districts who plan to integrate mobile devices.

Summary


As educators continue to search for ways to give all students the necessary foundational skills to become fluent readers, necessary gains as stated by NCLB (all children literate by 2014), have fallen short of anticipated progress. Schools across the country are searching for ways to intervene and supplement core reading instruction that address what the National Reading Panel (2000) identified as the necessary skills for a child to be literate. These include phonemic awareness, alphabetic principle, phonological awareness, fluency, and comprehension. 
Traditionally, reading interventions have come in the form of explicit instruction in small groups over periods of time. With the emergence of desktop computers in schools, some of these interventions have migrated to a digital format. As expected, textbook and other companies have noticed this trend and have spearheaded endeavors to convert more of their content to digital format. This convergence of the availability of technology and digital content has brought educators to a crossroad of early reading interventions. 


As this convergence continues to evolve and as educators look for innovative ways to give students the necessary skills to read fluently, mobile devices have arrived at school doors. Small, powerful, and child appealing, these devices have become staples for young students in their daily lives. Recognizing this, educators have repurposed mobile devices for use during the instructional day. 

Ahead of many of the vendors, some teachers have partnered with companies or created their own custom digital content for use on mobile devices. This convergence, coupled with what research has reveled about computer-assisted reading instruction, some educators are excited about the potential of helping struggling readers using customized reading interventions delivered on mobile devices. Though little research has been done in this area, especially in the kindergarten classroom, this research endeavor hopes to ascertain whether the use of mobile devices to teach foundational reading skills can have a statistically significant difference as measured by the DIBELS pre- and post scores.


More specifically, the purpose of this research study is to: 

· Compare two groups of kindergarten students, one which receives mobile device reading interventions and one which receives traditional reading interventions and to determine if there is a statistically significant difference in reading acquisition between the two using the Dynamic Indicators of Basic Early Literacy Skills (DIBELS) scores (ANCOVA) and then to compare possible differences in the aforementioned by gender and ethnicity. 

· Next, this research study also seeks to compare the amount of mobile device usage—many, some, or none—and to determine if there is a statistically significant difference in reading acquisition among the three using the Dynamic Indicators of Basic Early Literacy Skills (DIBELS) scores (ANCOVA). 

· Finally, there will be a comparison by gender and ethnicity with amount of mobile device use.

Chapter III

Methodology

“Knowledge helps only when it descends into habits” (Bruner, 1986, p. 152).

Introduction

The purpose of this research study was (1) to compare two groups of kindergarten students, one which received mobile device reading interventions and one which received traditional reading interventions and to determine if there was a statistically significant difference in reading acquisition between the two using the Dynamic Indicators of Basic Early Literacy Skills (DIBELS) scores (ANCOVA) and (2) then to compare possible differences in the aforementioned by gender and ethnicity. Next, this research study also sought to compare the amount of mobile device usage—many, some, or none—and to determine if there was a statistically significant difference in reading acquisition among the three using the Dynamic Indicators of Basic Early Literacy Skills (DIBELS) scores (ANCOVA). Lastly, (3) the study then compared gender and ethnicity by amount of mobile device use. 

A statistical analysis will seek to determine if early reading achievement could be accelerated by those who have received specialized multimedia content that was delivered on mobile devices as a supplement to the school’s core reading curriculum. An analysis of covariance (ANCOVA) for reading results to determine the differences between the two groups, with DIBELS pretest scores serving as the covariate, will be performed. Additional analysis of variance (ANOVA) will be performed where there were no DIBELS pre-tests.


This chapter will include the research design, participants, instrumentation, a pilot study, validity and reliability, data collection procedures, data analysis, ethical issues, and threats to validity. All the aforementioned topics will help determine if there was a statistical significance on the DIBELS Reading sub-test scores for the six research questions stated in Chapter I of this research endeavor.

Research Design and Data Analysis

The research design of this study uses ex post facto data and is a causal-comparative quantitative design. Quantitative design research is an efficient and effective process whereby associations are made between dependent and independent variables, thus eliminating that they happened by chance (Gall, Borg, & Gall 1996; Gall, Gall, & Borg, 1999; Gay, Mills, & Airasian, 2006; Salkind, 2004). Additionally, quantitative research taps numerical data between two or more variables in an effort to generalize the results to a larger population (Gay et al., 2006; Salkind, 2004). 

The numerical data for the researcher’s study comes in the form of the DIBELS pre- and mid-benchmark subtests scores and the mobile device intervention use data (programs used and frequency/time). This ex post facto data or causal-comparative research helps determine the cause of the differences between groups of individuals, or, more specifically, what factors led to a difference between the groups (Gall et al., 1996; Gall et al., 1999; Gay et al., 2006; Salkind, 2004). Ex post facto is Latin for after the fact because the effect and the cause have already happened (Gay et al., 2006). 

More specifically, the researcher seeks to determine if the use of mobile device reading interventions causes kindergarten students’ reading scores as measured by the DIBELS mid-benchmark assessment to differ from those kindergarten students who received traditional reading interventions and to explore possible differences in relation to gender and ethnicity. Additionally, the researcher seeks to determine if the amount of mobile device use (many, some, none) impacts the results of the DIBELS mid-year subtests and to explore possible differences in relation to gender and ethnicity. 


As stated earlier, quantitative research compares the impact of independent variables, or factor variables, on a dependant variable or variables. Variables can be defined as something measurable and are either categorical (non-numerical) or numerical (Gay et al., 2006; Jaeger, 1993; Salkind, 2004). An independent or factor variable is a variable that is independent of other variables and is the treatment or cause of something. The independent variables in the researcher’s study are the types of reading interventions and the number of mobile device reading interventions. 


Conversely, dependant variables are common and constant or are the outcome or effect of the independent variable (s) (Gall et al., 1996; Gall et al., 1999; Gay et al., 2006). The dependent variables in the researcher’s study are the DIBELS post sub-tests scores at the middle benchmark. These include Initial Sound Fluency (ISF), Letter Naming Fluency (LNF), Word Use Fluency (WUF), Phoneme Segmentation Fluency (PSF), and Nonsense Word Fluency (NWF).

The independent or factor variables impact the dependent variables after the factor variables have taken effect and then are measured accordingly. It is assumed that the factor variables impact the outcome or dependent variable results, while both factor and dependent variables are conditions that can be controlled, manipulated, or studied. For the purposes of this research study, as stated earlier, the two factor variables are those students who received early reading interventions delivered on mobile devices (Factor Variable 1) and those students who received traditional reading interventions (Factor Variable 2). 

Additionally, the researcher analyzed the number of mobile device reading interventions (usage). These included Factor Variable 1—many usage; Factor Variable 2—some usage; and Factor Variable 3—no usage. The dependent variables are the DIBELS mid-year benchmark sub-test assessments. The covariate for the purpose of this research study is the DIBELS beginning benchmark reading sub-tests (ISF, LNF, WUF). The researcher presumes that this study’s factor variables will cause or affect the outcomes of the dependent variables, creating a non-directional hypothesis whereby the use of reading interventions delivered on a mobile device and those delivered by traditional means (factor variables) will create a difference in the gains on the DIBELS mid-year benchmark scores. 

The same is true for the amount of mobile device use (usage: many, some, none). However, even though it is expected that the factor variables may cause an increase or decrease in scores, it is not assumed that they independently impact the dependent variable. Essentially, other variables beyond the researcher’s control may impact the outcome. A non-directional hypothesis states that there is a difference between the variables (Gay et al., 2006). 

DIBELS tests scores compared between two groups are Type 1 – causal- comparative research. Causal-comparative research, a close cousin to correlational research, is a type of descriptive research describing an existing condition and seeking to determine a cause for the existing condition (Gay et al., 2006). Essentially, the groups are different, and the researcher tries to determine the factor (s) that causes the difference between the groups. Correlational research is different from causal-comparative research in that correlational research involves two or more variables and one group whereas causal-comparative research involves two or more groups and one independent or factor variable (Gall et al., 1996; Gall et al., 1999; Gay et al., 2006). Additionally, correlational research looks at the relationships between variables; conversely, causal-comparative exposes a possible cause-effect between variables. 

Similarly, casual-comparative research is also confused with experimental research. In experimental research, the researcher selects a random sample then randomly assigns the participants to groups, all along the way manipulating the independent variable. Basically, the researcher controls who gets what (Gay et al., 2006). In contrast, in causal-comparative research, the researcher does not randomly assign participants to treatment because they already exist, and the independent or factor variable is not manipulated. The independent, or factor variable, either cannot, should not be, or is not manipulated, according to Gay et al.

Some limitations to causal-comparative research coincide with other non-experimental research designs. Since the independent variable has already occurred, caution must be taken when interpreting the results. Also the lack of manipulation (control) and the possibility that the established cause may, in fact, be the effect itself (Gay et al., 2006) reduce the power of a causal-comparative research design. 


Initially, two groups of kindergarten students were compared in this study: those who received mobile device reading interventions and those who received traditional reading interventions. After the researcher completed this analysis, an effort was made to make further sense of the findings to look at the amount of mobile device usage. Basically, the two groups were then divided into three groups according to the amount of mobile device usage—many usage, some usage, and no (none) usage. Both of these approaches were undertaken in an effort to discover possible differences in the two groups and then among the three groups. Also gender and ethnicity was analyzed for all the groups in the research study.


An analysis of covariance (ANCOVA) for reading results was employed to determine differences between groups with DIBELS pre-test scores serving as the covariate. An analysis of covariance, or ANCOVA, statistically adjusts or equalizes the initial differences between groups (Gall et al., 1996; Gall et al., 1999; Miles & Shevlin, 2001; Salkind, 2004). Unlike a multivariate analysis of variance (MANOVA) where a statistical measure is employed when there’s more than one dependent variable, as reported by Salkind, ANCOVa adjusts the post test-scores for differences on a variable (pre-test) to be controlled (Gay et al., 2006; Jaeger, 1993). 


Essentially, the groups are made equal and then compared. The statistical significance level was set at 0.05. Thus, any statistical significance is defined as any value less than 0.05. ANCOVA is also likened to handicapping in golf or horse racing and is commonly used when comparing pre-tests, IQ, readiness, or aptitude 

(Gay et al., 2006). One caution when using ANCOVA, according to Gay et al., is that if two groups are not randomly selected, results should be interpreted with caution. For the sake of this research study, the teachers who chose to use the mobile devices were self-selected.

Additionally, tests of significance are utilized by researchers to analyze their data, with the appropriate test being chosen to match the type of data. This is essential to the validity of the research (Gall et al., 1996; Gall et al., 1999; Gay et al., 2006). Two types of tests consist of either parametric or nonparametric tests. A parametric test is a preferred and more powerful test (Gall et al., 1996; Gall et al., 1999; Gay et al., 2006) whereby three assumptions must be met in order to be valid. According to Gay et al. (p. 347), these include:

1. The variable that is measured is normally distributed.

2. The data analyzed is interval or ratio scale.

3. The selection of the participants is independent, or, in other words, the  
selection of one participant in no way affects another. 

A parametric test, to be of statistical significance, should typically include at least 30 participants (Salkind, 2004), whereby a nonparametric test is generally used when one or more of the assumptions are violated and when ordinal or nominal data is used (Gay et al., 2006). 


This researcher’s study meets the three assumptions of a parametric test in that (1) the DIBELS dependent variable is normally distributed and validated, (2) the measurement tool (DIBELS) uses an interval and ratio data sets, and (3) the selection of the participants is independent and one does not affect the other (those students who used mobile device reading interventions and those who used traditional reading interventions as well as usage categories). Thus, this study lends itself to a possibly more powerful study, according to Gay et al. (2006). 

An additional analysis of variance (ANOVA) was performed to determine if there was a statistically significant difference in the reading scores as measured by the DIBELS mid-year benchmark assessment of those students who received mobile device reading interventions and those who received traditional reading interventions. An ANOVA, or simple one-way analysis of variance, as stated above, is a parametric test of significance that is used to determine if there is a difference in the mean between two groups on one variable (Gall et al., 1996; Gall et al., 1999; Gay et al., 2006). 

Basically, an ANOVA compares the adjusted mean scores and calculates an F ratio to help determine if a statistically significant relationship has been found (Gay 

et al., 2006). The F ratio accounts for the variation due to the independent variable and the variation due to error. The greater the F ratio, the more likely a statistically significant relationship exists. The F ratio, in its attempt to reduce error variance, can be controlled for in the form of experimental control and or statistical control (Gall et al., 1996; Gall et al., 1999; Gay et al., 2006). In a causal-comparative research design, as is the case for the researcher, the F ratio is a means to statistically control the variances in error and in the independent variable.

Participants


The school district used in the study was the researcher’s home district located in Sussex County in the state of Delaware. The participants were kindergarten students from four elementary schools in the aforementioned school district, with a total of 14 kindergarten classrooms amongst them. The four schools are located in a district that encompasses an area of 82 square miles. The district had a student population of 3,300 students for the school year 2006-2007.


Only kindergarten students were included in this study. Ages ranged from 5-year-olds to 6-year-olds and included males and females from different ethnic backgrounds (African-American, American Indian, Asian, Hispanic, and white). Only students who had beginning and mid-year DIBELS subtests scores were included in the study. For instance, if a student took the beginning of the year DIBELS subtests and not the mid-year DIBELS subtests, he/she was excluded from the study. The same was true if a student did not have the beginning of the year DIBELS subtests but took the mid-year DIBELS subtests. All students in the study were already placed in designated rooms according to each respective school. All collected data is ex post facto data. 


Descriptive statistics or descriptive research is what Gay et al. (2006) calls the way that things are (p. 159). Salkind (2004), on the other hand, describes descriptive research as data that is organized and described. For the purposes of this research endeavor, the researcher used the aforementioned descriptive statistics to paint a picture of the makeup of the researcher’s participants. 


The number of students in the district’s kindergarten classes for school year 2006-2007 was 303 students. This was an increase from the previous year’s 283 students. The district wide breakdown by race is as follows: African-American (38%), American Indian (0.3%), Hispanic (9%), other (10%), and white (53%). Eighteen percent of the district’s students are identified as special education students, and 54% of the student population is of low income status. However, due to some transient students, the researcher’s study included 292 kindergarten students from the previous mentioned school district.


The researcher seeks to see if there a statistically significant difference on the DIBELS pre- and post-test reading assessment scores for students who used mobile device reading strategies and those students who used traditional reading strategies. Additionally, the researcher also seeks to see if there is a statistically significant difference on the DIBELS pre- and post-reading assessment scores of students who used mobile device reading strategies and those students who used traditional reading strategies who differ by gender and ethnicity. The two groups may have some differences in the number of students, gender, and ethnicity.

When the mobile device group and the traditional group were compared, the researcher found some commonalities. As reflected in Table 1, the gender distribution between the two groups was comparable. In the traditional group, there were 65 (44.5%) of the students who were female compared to the mobile device group where 62 (42.5%) of the students were female (See Table 1). The gender distribution by males revealed a similar consistency. There were 81 (55.5%) males in the traditional reading intervention group; the mobile device reading intervention group was composed of 84 (57.5%) males.

Table 1

Gender Distribution: Traditional and Mobile Device Interventions
	
	Group 1 – Traditional
	Group 2 – Mobile device

	Gender
	Frequency
	Percent
	Frequency
	Percent

	Female
	65
	44.5
	62
	42.5

	Male
	81
	55.5
	84
	57.5

	Total
	146
	100
	146
	100


Table 2 shows that the ethnicity distribution between the two groups was comparable as well. In the traditional reading intervention group, there were 53 African-American students whereas the mobile device group had 49. There were 69 white students in the traditional reading group or 47.3% of the total population for this group. Conversely, the mobile device reading group consisted of 71 students, 48.6% of the mobile device population. There were no American Indian students in the traditional reading group and only 1 in the mobile device group. 

Table 2

Ethnicity Distribution: Traditional and Mobile Device Interventions
	
	Group 1 – Traditional
	Group 2 – Mobile device

	Ethnicity
	Frequency
	Percent
	Frequency
	Percent

	American Indian
	0
	0
	1
	0.7

	African-American
	53
	36.3
	49
	33.6

	Asian
	5
	3.4
	0
	0

	Hispanic
	19
	13
	25
	17.1

	White
	69
	47.3
	71
	48.6

	Total
	146
	100
	146
	100



Next the researcher analyzed the descriptive statistics broken down by usage and gender. Accordingly, in the many range there were 37 females and 45 males, totaling 82 subjects in the many category. There were 24 females in the some category and 39 males, a total of 63 subjects in the some mobile device usage category. Finally, there were 66 females in the none mobile device use range and 81 males, a total of 147 students. See Table 3. 

Table 3

Gender Distribution: Usage
	Gender
	Many
	Some
	None

	Females
	37
	24
	66

	Males
	45
	39
	81

	Total
	82
	63
	147



Lastly, the researcher analyzed the descriptive statistics pertaining to usage and ethnicity. Originally, this data was split into five categories: African-American, American Indian, Asian, Hispanic, and white. However, due to small numbers in certain ethnic categories (American Indian, Asian, and Hispanic), the researcher rearranged this grouping to include majority and non-majority. Essentially, the white population comprised the majority and all other ethnicities the non-majority. Table 4 gives the reader a better understanding of ethnicity breakdown by usage.

Table 4

Ethnicity Distribution: Usage
	Ethnicity
	Many
	Some
	None

	Majority
	42
	29
	69

	Non-majority
	40
	34
	78

	Total
	82
	63
	147


Instrumentation


Pre- and post-test data was generated from the Dynamic Indicators of Basic Early Literacy Skills (DIBELS) beginning and mid-year benchmark assessments. The DIBELS assessment is an systemic outcomes-driven model geared on the prevention-oriented assessment coupled with an intervention implementation as to thwart reading delay as determined by pre-established outcomes that predict reading success (Good, Kaminski, et al., 2001; Kaminski et al., 2005). DIBELS was “developed to monitor growth in the acquisition of critical early literacy skills to (a) identify children in need of interventions, and (b) evaluate the effectiveness of interventions strategies” (Good, Gruba, et al., 2001, p. 681). Additionally, the DIBELS assessment tool also evaluates instructional effectiveness (Kaminski et al., 2005). 


The DIBELS benchmark assessment tool is given three times a year, typically in kindergarten through sixth grade. The assessments are called the beginning, mid-year and end benchmark assessments. Progress monitoring is also done with students who are identified as needing intensive or strategic support. This is done in an effort to determine if the targeted reading interventions are enabling the students to make progress towards the benchmark goal (Good, Gruba, et al., 2001; Kaminski et al., 2005). 

In the kindergarten classroom, the DIBELS beginning benchmark reading assessment lets a school or district know the entry level skills of its students and provides a gauge to what’s being done in the community to get children ready for school (Good, Gruba, et al., 2001). Additionally, Good, Gruba et al. report that this assessment identifies which children need reading interventions. The researchers also believe that the DIBELS assessments predict which students will struggle to acquire key literacy skills unless interventions are implemented. 

According to Kaminski et al. (2005), the DIBELS outcomes-based model identifies a student’s risk of reading failure prior to benchmark and places each student in a category. These categories consist of:

· Low Risk—The student has met the progressive benchmark or the student has an 80-100% chance of reaching the next benchmark goal. 

· Some Risk—The student has low emerging skills and has a 50% chance of reaching the next benchmark goal.

· At Risk—The student is seriously below progressive benchmark and has a likelihood between 0-20% chance of reaching the next benchmark goal. (p. 14)

Additionally, the DIBELS assessment tool has three status categories that are used at or after benchmark. Kaminski et al. (2005) say these include:

· Established—The student achieved benchmark and have an 80-100% chance of reaching the next benchmark goal.

· Emerging—The student has emerging skills and has a 50% chance of reaching the next benchmark goal.

· Deficit—The student is seriously below benchmark and has a 0-20% chance of reaching the next benchmark goal. (p. 14)

A component of DIBELS also has the potential to impact the types of instruction that a student receives. These three types of instruction break down as follows:

· Benchmark instruction—Typically, between 80-100% of the students receive instruction in the core reading curriculum.

· Strategic instruction—Whereby possibly 50% of the students received adapted core instruction and supplemental support delivered in small groups.

· Intensive instruction—Whereby between 0-20% of the students receive adapted core curriculum as well as focused and explicit instruction delivered in small groups or individually. (Kaminski et al., 2005, p.14)

Described in the definitions section of Chapter I, there are three DIBELS sub-tests given in the beginning of a student’s kindergarten year. These include Initial Sound Fluency (ISF), Letter Naming Fluency (LNF), and Word Use Fluency (WUF). These three are again given in January as a middle-benchmark assessment along with Phoneme Segmentation Fluency (PSF) and Nonsense Word Fluency (NWF). These DIBELS subtests are individually given to students with support materials provided by the company. Additionally, a teacher or test administrator can use a paper version to score the subtest or use a mobile device to tally the results for each student. 

For this research study, a designated team of educators traveled to each school to give the beginning and middle benchmark assessments using a mobile device. Typically located in an empty room in each respective school, this team of five to six staff members would give the DIBELS assessments throughout the day then synchronize to a desktop computer to transfer the data to the Wireless Generation website. This website was where the researcher gathered the data for this research endeavor. 

Pilot Study


In an effort to determine if kindergarten students were developmentally able to use a mobile device and to ascertain the best way to train students how to operationally use the mobile device, a pilot was done of the use of the handheld computers in four kindergarten classrooms during the 2006-2007 school year in a school district in Sussex County, Delaware. These tasks were implemented prior to the actual research study.


In two of the kindergarten classrooms, the students were trained how to use the mobile devices in a whole group setting using a document camera to project the device for ease of seeing on a large screen in the front of the room. The instructor would show the children some tasks and then give them time to try out the new skills. Additionally, students were allowed time to explore the device. Most of the students understood reversibility when they used the device. Irreversibility is defined as a limitation of preoperational thought as a child fails to understand that an operation can go both ways (forward and back), moving from the “home” screen to another program and back again (Chang et al., n.d.).


Most of the students easily acquired the necessary skills to use the stylus to navigate the use of programs as well as the use of the “hard” buttons on the device. The “hard” buttons are the buttons on the front of the device that are pressed with a finger to navigate to a particular application (See the image below). However, it was difficult for the teachers (two) to assist students when they initially had questions as the teachers tried to assist students as needed. Due to the layout of the classrooms (tables arranged around the room), it was difficult for the two teachers to answer student questions in a timely manner. Consequently, some students became frustrated or wandered off task.
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Note. Photo taken by the researcher

Consequently, the next two classrooms of students were introduced to the use of the mobile devices in small groups as part of a center rotation. A center rotation in a kindergarten classroom consists of a teacher setting up different activities in separate parts of the classroom where small groups of students spend time at an activity for a short period of time (10-15 minutes) then move to the next station as directed by the teacher and/or an auditory signal. For this part of the pilot study, the students were placed in small groups (typically five students) and rotated through the stations, one being a teacher who taught the students how to use the mobile devices and its applications. This method allowed the teacher to answer questions in a timely manner due to the small number of students and close proximity. 


Upon completion of the pilot, the researcher determined that the most efficient model of mobile device introduction to kindergarten students was through the small group centers approach due to the nature of proximity (teacher to students), the small numbers of students in the group, and the ability of the researcher to assist the teachers as they learned how to use the devices with their students.

Validity and Reliability

“Validity is the degree to which a test measures what it is supposed to measure….and permits the interpretation of the scores” (Gay et al., 2006, p. 134). According to Gay et al. and Salkind (2004), validity is one of the most important characteristics of a test, assessment, or assessing instrument and can be categorized into four quadrants that include content validity, criterion-related validity, construct validity, and consequential validity. Those researchers maintain that content validity can strengthen a testing instrument by indicating that the assessment tool measures (to a degree) the content intended. Further broken into two areas, item and sampling validity, content validity hinges on expert judgment whereby there is no magical or statistical formula to gauge its validity, according to Gay et al.

Specifically, item sampling pertains to the test items of an assessment and whether these items are relevant to measure what they are intended to measure (Gay et al., 2006; Salkind, 2004). Similarly, the researchers believe that sampling validity determines how well the test samples the total content tested.


Likewise, according to Gay et al. (2006) and Salkind (2004), criterion-related validity is established by relating the performance on the first performance measure and relating the performance on a second test or other measure. The second measure is the criterion by which the first is judged. Criterion-related validity has two forms, concurrent and predictive. Concurrent validity determines the validity of scores from one test to that of another that measures the same thing. An example would be alternate forms of an assessment tool. Predictive validity determines how well an individual will do in a future scenario or situation. 


Thirdly, construct validity is one of the most important forms of validity because it determines what the test really measures (Gay et al., 2006). According to Gay et al., “constructs underlie the variables that researchers measure….you cannot see a construct: you can only observe its effects” (p. 137).


Finally, there is consequential validity. Consequential validity is the possible consequences that may occur as a result from a test (Gay et al., 2006; Salkind, 2004). Essentially, a researcher would ask himself if the test causes any harm to the individual. 

Collectively, these four measures of validity provide the valuable information for researchers to determine the validity of the instrument tool (s) used in their research study. This study is not different. 


This study’s measurement apparatus is the Dynamic Indicators of Basic Early Literacy Skills test. As previously stated, DIBELS evaluates a student’s predicted future reading success as identified from identified literature (Elliott, Lee, & Tollefson, 2001). As previously stated, there are five DIBELS subtests given at the middle benchmark, and there have been numerous research endeavors to determine the validity of the DIBELS assessment tool. Cook (2003) found a positive concurrent validity correlation between the first grade DIBELS PSF and the SAT9’s Reading Comprehension (p = .002), Word Study (p = .0001), and Total Reading (p = .001). 

However, Cook (2003) found that there was no correlation in Word Reading (p = .161) and PSF. Cook also noted positive correlations when comparing the first grade DIBELS NWF and the SAT9’s Word Reading (p = .000), Reading Comprehension (p = .000), Word Study (p = .000), and Total Reading (p = .000). Menzies et al. (2008) found that the predictive validity was .66 for the DIBELS subtest NWF when compared with the Woodcock-Johnson Total Reading Cluster. Elliott et al. (2001) also found strong correlations between the DIBELS subtests and the Woodcock-Johnson Skills Cluster. Additionally, the predictive and concurrent validity of the DIBELS subtests were found comparable to the Woodcock-Johnson Reading Test (Carnes & Albrecht, 2007; Shanahan [as cited in Carnes & Albrecht, 2007]). 


Different from validity, reliability is a test’s consistency to measure what the test was intended to measure (Gall et al., 1996; Gay et al., 2006). Simply put, test reliability is calculated numerically through correlation and called the reliability coefficient. These values range from .00 through 1.00. A reliability coefficient of 1.00 would imply a perfect reliability. Conversely, a reliability coefficient of .00 would indicate no reliability. Typically, according to the researchers, a reliability coefficient greater than .80 indicates that the test is generally reliable.


More specifically, test reliability is much more intricate. Alternate form or equivalent forms reliability determines if multiple forms produce similar results from the same test taker (Gall et al., 1996; Gay et al., 2006). Similarly, test-retest or stability reliability determines the consistency of the test scores over time.  Also a measure of test reliability, scorer/tester reliability or inter-tester reliability seeks to verify the measurement of error of the scoring of the assessment, according to Gall et al. and Gay et al. In summary, test reliability establishes the consistency of a test (Jaeger, 1993).

 
Specific to this research study, the DIBELS subtests have 20 alternate forms and take approximately 1 minute to complete each (Good, Gruba, et al., 2001). Good, Gruba et al. conclude that the alternate form reliability ranges from .90 to .98. Menzies et al. (2008) found that the Phoneme Segmentation Fluency (PSF) subtest had an alternate form reliability of .79 when given 1 month apart in kindergarten. Additionally, Menzies et al. found that the NWF 1 month alternate form reliability for first grade was .83. 

Similarly, Carnes and Albrecht (2007) found the reliability measures for the alternate forms of the DIBELS subtests range from .64 to .97 (test/retest) while Shanahan (as cited in Carnes & Albrecht, 2007) found that the reliability subscales range from .64 (alternate form) to .97 (test/retest). Lastly, Nunnally (as cited in Good, Kaminski et al., 2001) reported that the ISF subtest had an average reliability of .91 after four repeated measures.

Data Collection Procedures


Before embarking on the endeavor of using mobile devices with kindergarten students, the researcher did a pilot study to determine whether kindergarten students could operationally use the devices. As mentioned earlier, the pilot involved four kindergarten classrooms whereby it was concluded that kindergarten students could operate the device and that, to do so, it is best done in small groups of students. 

Next, the researcher contacted the school district’s superintendent to gain approval to conduct the research project. Once written approval (See Appendix A) was obtained, the researcher created a set of “How To” directions for how to use the mobile devices and the reading intervention applications (See Appendix B). 

All kindergarten teachers in the anonymous district were then sent a letter via the United States Postal Service asking if they would be willing to participate in the researcher’s study to use mobile devices to deliver reading interventions. A self- addressed stamped return envelope was enclosed in this mailing to allow teachers to return the form that stated their willingness to participate in the research study. Seven of the district’s fourteen kindergarten teachers responded that they would implement the reading interventions in their classroom during the specified time period while the others would continue to use traditional reading interventions as they determined.

Next, a letter was sent to the participating teachers in reference to scheduled training locations, times, and the researcher’s contact information. A series of four training sessions were set up at each elementary school. These training sessions were held after school in each building’s media center. Additionally, throughout the study, which lasted from approximately October through January 2007, the researcher sent periodic e-mails that offered encouragement, support, and tips on using the mobile device reading interventions. 

During the research time period, the teachers who used the mobile devices to deliver targeted reading interventions kept track of which students used the devices, the date of use, the length of time used, and the reading intervention used (See Appendix C). The mobile device reading interventions were used during the teachers’ workshop time. This 30–45 minute daily period was reserved for teachers to work with students in small groups to meet their specific reading or other needs. This time is in additional to the core reading instruction (Open Court) time of 1 hour every day. Those teachers who did not use the mobile devices used other support materials to meet the reading needs of their students during workshop time. Some of these materials included teacher created materials, support materials from the Open Court Reading curriculum, Road to the Code, or other materials.

Prior to doing any data analysis, the researcher’s dissertation proposal was approved by members of Wilmington University’s Dissertation Committee. The researcher also completed the Wilmington University Human Subjects Protocol in the spring of 2007 (See Appendix D).
Upon completion of each school’s DIBELS mid-benchmark assessment, the teachers who participated in the research sent the researcher their data sheets of the frequency, length of time, and interventions implemented on the mobile devices. These data sheets were then entered into a Microsoft Excel database file. This database included the following information: student identification code, teacher/school code, gender, race, DIBELS Beginning benchmark code as well as the scaled score and percentile for subtests Initial Sound Fluency (ISF), Letter Naming Fluency (LNF), and Word Use Fluency; and the following DIBELS mid-benchmark sub-test scaled scores and percentile: ISF, LNF, WUF, Phoneme Segmentation Fluency (PSF), and Nonsense Word Fluency (NWF). The DIBELS data was extracted from the mClass DIBELS website where the researcher had full access to each kindergartner’s DIBELS scores, as permitted by the district’s superintendent. 

Additional data plugged into this database included the following mobile device reading interventions (applications used and minutes of use): Student Videos, Letter Sounds, Word Practice, Writing Letters, Letter Assessment, Making Words 1, Making Words 2, Making Words 3, and Word Assessment. The teachers used a chart created by the researcher to track and record the above data.

This data was then imported into SPSS for data analysis where the researcher performed statistical analysis of variance (ANOVA), covariance (ANCOVA), descriptive statistics, and other measurement tests.

Ethical Issues

This study poses no threat to teachers, students, or groups of students. All student and teacher identity was kept using codes so as to not identify any of the participants of the study. The study does not pose a threat or risk to those involved because only test scores and findings will be reported. All data will be kept secure for at least 3 years according to the Wilmington University Human Subjects Committee. Data obtained and used by the researcher are ex post facto data. 

Threats to Validity


Possible threats to external validity of this study could include the pre-existing differences among the students and the teachers. Though this research endeavor took place in one school district in western Sussex County, Delaware, the four elementary school students are unique to their particular school and busing zone. Other possible student factors include some possible differences according to attendance rates, parental involvement, different ethnicities, and so forth. 


Other threats to validity at the school level encompass differences in the kindergarten teachers, the school’s leadership (administration), teacher experience levels, teacher qualifications, teacher comfort levels with technology, fidelity to the curriculum, types of traditional interventions used, etc. As noted earlier, the district where the research took place used the same reading curriculum, Open Court.

The DIBELS sub-tests were administered by a district wide team of assessors, whereby the district’s reading specialist set up the assessment schedule for each school. Typically, the assessment team took approximately 3-4 days to administer the DIBELS assessment to the entire school (Grades K-5). Hence, some students were administered these tests on different dates, which created a threat to validity. 

One of the elementary schools was also a year-round school. As mentioned above in the validity and reliability portion of this chapter, there are possible threats to validity with the assessment itself and those who administered the test. The test/retest alternate form reliability as identified by Good, Gruba, et al. (2001) is an attempt to rule out possible low or out-lying scores, bad days, ill students, confusion, and examiner error. 

Summary


This study strives to determine if early reading interventions delivered on mobile devices impacted the difference in the DIBELS pre- and mid-year benchmark scores of kindergarten students who received the mobile device interventions and those who had not. Analysis according to gender and ethnicity was also undertaken. Additionally, the researcher sought to determine if there was a statistically significant difference by the amount of mobile device usage and then to determine if there was any significance between gender and then ethnicity according to the amount of mobile device usage. SPSS was employed as the statistical apparatus for the determination of possible statistical significance. The kindergarten students were from four elementary schools in a district in Sussex County, Delaware. The study took place from October 2007 through January 2008. 

Chapter IV 

Analysis and Results

We should create, not define art….the definition should follow the work….And we should focus more on how to create art, not how we can talk about it……it is important to know a good picture when you see it and a bad picture when you see it…. (Wilde, 1883).

Introduction/Overview of the Study

This chapter serves as an artist’s canvas for the readers to become acquainted with the analysis of the data and to make sense of the data it generated. 

With a convergence of the availability of digital content and less expensive technology hardware, schools and other learning institutions are seeking to increase student achievement with digital curricular content. Potentially providing more than just a digital worksheet, this convergence attempts to package curricular material with best pedagogical practices and increased student engagement. 

Educational institutions have recently turned to customizing this digital content to complement existing curricula (Villano, 2007). The school district involved with this research study has exemplified this customized digital content initiative. The creation of customized content for this school district began with bringing teachers and a consultant together to collaborate on the creation of specific digital material for mobile devices. Cheaper than a traditional laptop, these small devices also have an engagement factor (Fasimpaur, 2003; Norris & Soloway, 2008; Shin et al., 2006; Vahey & Crawford, 2003; Villano, 2007) whereby students are drawn to the device and sometimes motivated to remain on-task during a learning activity (Chang et al., n.d.; Norris & Soloway, 2008; Royer & Royer, 2004; Shin et al., 2006; Vahey & Crawford, 2003). 


As part of this collaboration, several mobile device applications were created in video and eBook formats, targeting early reading interventions that coincide with the Open Court reading curriculum. These applications have found their way into kindergarten classrooms as reading interventions for those students who struggle to gain the foundational skills to become fluent and more able readers. 

In an effort to determine if these mobile device reading interventions have a causal relationship with increased scores as measured by the DIBELS mid-benchmark reading subtests scores, the researcher undertook this causal-comparative research endeavor. More specifically, the purpose of this research study was to compare two groups of kindergarten students, one which received mobile device reading interventions and one which received traditional reading interventions and to determine if there was a statistically significant difference between the two by using the Dynamic Indicators of Basic Early Literacy Skills (DIBELS) scores. 

Additionally, the researcher examined the two groups by gender and ethnicity to determine if there was a statistically significant difference in DIBELS post test scores of those who received mobile device interventions and those who received traditional interventions. Next, the researcher compared the amount of usage (many, some, none) of mobile device interventions to determine if there was a statistically significant difference in the DIBELS post test scores. Two more research questions were packaged with the former to include gender and ethnicity for a total of six research questions.

A total of 292 kindergarten students were involved in this study from four different elementary schools in a rural western Sussex County, Delaware, school district. There were 146 students who used the mobile device reading interventions versus 147 students who had traditional reading interventions. Each of the two groups was served by seven classroom teachers respectively. The kindergarten teachers involved in the study had some support from para-educators who assisted in classroom management and instructional support and helped in other ways. 

The data was additionally categorized by usage, as stated above, to determine if the amount of use was statistically significant as measured by the DIBELS mid-year benchmark assessments. Students were administered the DIBELS beginning benchmark reading tests; then some students received reading interventions delivered on mobile devices while others received traditional reading interventions. 

Each elementary school in the researcher’s study had a built-in workshop time that afforded teachers the time to deliver targeted interventions to meet the diverse literacy/reading needs of their students. This time fluctuated, but was between 30 and 45 minutes a day. Furthermore, all kindergarten students received 60 minutes of reading instruction daily from the reading curriculum, Open Court. 

The DIBELS reading subtests were administered during the month of September by a districtwide team (not the teachers of the kindergarten students in the study) of assessors. The mid-year DIBELS reading subtests were again administered by this team in January. These subtests were administered using mobile devices whereby the test administrator used the mobile device to record the students’ progress and answers to the DIBELS subtest, and then the devices were synchronized to the Wireless Generation (mClass) DIBELS website. From this site, the researcher downloaded the subtests scores of all the participants in the study to a Microsoft Excel database.    


Furthermore, an analysis of data was completed with the statistical software entitled SPSS. This program afforded the researcher the software power to run sophisticated analyses that include analysis of variance (ANOVA), analysis of covariance (ANCOVA), and other tests to determine the significance of the data. What follows in this chapter are the data analyses and the narrative descriptions.


The assessment instrument used for the researcher’s study was the Dynamic Indicators of Basic Early Literacy Skills (DIBELS) assessment. As stated in an earlier chapter, the DIBELS assessment instrument measures key early literacy skills and concepts that are predictors of future reading success (Good, Gruba et al., 2001;Kaminski et al., 2005). For the purposes of this research study, and as formulated by the DIBELS framework, kindergarten students are given three subtests at the beginning of their kindergarten year. They are then given five mid-year benchmark assessments, and finally an end-of-the-year assessment. 

For the purpose of this research study, only the beginning and mid-year DIBELS subtests are used due to the time frame of the study. The beginning assessments for kindergarten include Initial Sound Fluency (ISF), Letter Naming Fluency (LNF), and Word Use Fluency (WUF). At mid-year, three of the same subtest are given again on an alternate form; in addition, Phoneme Segmentation Fluency (PSF) and Nonsense Word Fluency (NWF) subtests are given. As stated above, these tests were administered by a districtwide team that used mobile devices to record student results of the tests.


Hence, for each of the six research questions below, the five mid-year benchmark assessments that serve as the dependent variable will reveal themselves in all the research questions. Instead of reviewing each of these DIBELS subtests, the researcher will briefly summarize each in an effort to keep this chapter fluid and systematic. Hopefully, this consistent and fluid manner will help the reader digest the ensuing data:
· ISF—Initial Sound Fluency. The DIBELS Initial Sound Fluency (ISF) is a standardized, individually-administered measure of phonological awareness that assesses a child's ability to recognize and produce the initial sound in an orally presented word (University of Oregon, 2007). In its simplest form, an examiner presents four pictures to the child, names each picture, and then asks the child to identify (i.e., point to or say) the picture that begins with the sound produced orally by the examiner.

· LNF—Letter Naming Fluency. This test is a standardized, individually-administered test that provides a measure of risk. Students are presented with a page of upper- and lower-case letters arranged in a random order and are asked to name as many letters as they can.

· WUF—Word Use Fluency. The DIBELS Word Use Fluency measure measures a student’s expressive vocabulary and oral language. Individually-administered in kindergarten through third grade, WUF assesses a student’s ability to use words to convey meaning (University of Oregon, 2007).
· PSF—Phoneme Segmentation Fluency. The DIBELS Phoneme Segmentation Fluency (PSF) measure is a standardized, individually-administered test of phonological awareness (University of Oregon, 2007). The PSF measure assesses a student's ability to segment three- and four-phoneme words into their individual phonemes fluently.

· NWF—Nonsense Word Fluency. This DIBELS subtest measures alphabetic principle. This individually-administered test, in its simplest form, measures a student’s ability to blend letters into words. A student is presented a paper with various vc and cvc nonsense words and is given 1 minute to produce as many letter sounds as possible (University of Oregon, 2007).

To further help the reader understand how the following data came to fruition, a simple timeline and explanation may be helpful. Once the data was collected and the researcher analyzed the data by those that used mobile device reading interventions and those that used traditional interventions, this same set of data was analyzed by gender and ethnicity. Next, as the researcher further disaggregated the data, the data was then arranged or separated by use. Categorized by many, some and none use, the researcher then attempted to ascertain if there were statistically significant findings according to the amount of mobile device use. 

After this was accomplished, the researcher noticed that the ethnicity numbers, when broken down by usage, were too small to be of any significance. Hence, the researcher merged the five categories of ethnicity (African-American, American Indian, Asian, Hispanic, white) into two categories:  majority (white) and non-majority (all other ethnicities).


More specifically, listed below are the six research questions for this particular study:

7. Is there a statistically significant difference on the DIBELS pre- and mid-year benchmark reading assessment scores for full day kindergarten students who used mobile device reading strategies and those students who used traditional reading interventions?

8.  Is there a statistically significant difference in the DIBELS pre- and mid-year benchmark reading assessment scores for full day kindergarten students who used mobile device reading strategies and those students who did not use mobile device reading interventions who differ by gender?

9.  Is there a statistically significant difference in the DIBELS pre- and mid-year benchmark reading assessment scores for full day kindergarten students who used mobile device reading strategies and those students who did not use mobile device reading interventions who differ by ethnicity?

10. Is there a statistically significant difference in the DIBELS pre- and mid-year benchmark reading assessment scores for full day kindergarten students who used no (none) mobile device, some mobile device, and many mobile device reading interventions? 

11. Is there a statistically significant difference in the DIBELS pre- and mid-year benchmark reading assessment scores for full day kindergarten students who used no (none) mobile device, some mobile device, and many mobile device reading interventions who differ by gender? 

12. Is there a statistically significant difference in the DIBELS pre- and mid-year benchmark reading assessment scores for full day kindergarten students who used no (none) mobile device, some mobile device, and many mobile device reading interventions who differ by ethnicity? 

The rest of this chapter consists of a brief description of the statistical measures or techniques for this study, the data analysis for the six research questions, and a summary of such analysis.

Statistical Measures and Data Analysis

The dependent variable in the researcher’s study was the DIBELS mid-year benchmark reading subtests. These subtests include Initial Sound Fluency (ISF), Letter Naming Fluency (LMF), Word Use Fluency (WUF), Phoneme Segmentation Fluency (PSF), and Nonsense Word Fluency (NWF). The independent variables or factor variables were either mobile device interventions, traditional interventions, or the amount of mobile device usage. The DIBELS pretests Initial Sound Fluency (ISF) and Letter Naming Fluency (LMF) served as covariates in some of the data analysis.

Research Question 1: Is there a statistically significant difference on the DIBELS pre- and mid-year benchmark reading assessment scores for full day kindergarten students who used mobile device reading strategies and those students who used traditional reading interventions? The researcher used an analysis of covariance (ANCOVA) for three of the DIBELS subtests and an analysis of variance (ANOVA) for two of the DIBELS subtests.

Initial Sound Fluency (ISF). Table 5 displays the results of an Analysis of Covariance (ANCOVA) for the dependent variable ISF. The beginning ISF (pretest) served as the covariate as the researcher sought to determine if there was a statistically significant difference in the scores between those students who used mobile device reading interventions and those who had traditional reading interventions. In simplest terms, an analysis of covariance (ANCOVA) essentially equates the two groups according to their performance on the pretest, or, in this case, the beginning ISF subtest, then compares the means on the dependent variable post ISF. Those students who received mobile device reading interventions had a mean of 24.121 compared to 22.496 of those students who received traditional reading interventions. To further support this finding, and as shown in Table 6, the mean difference between the two groups was 1.625 in which p >.05.  Thus, it was not a statistically significant finding.

Table 5

Estimates—Dependent Variable: Post ISF

	Control
	Mean
	Std. error
	95% Confidence interval

	Mobile devices (MD)
	24.121
	1.314
	21.531
	26.712

	Traditional (TD)
	22.496
	1.368
	19.800
	25.193


Table 6

Pairwise Comparisons—Dependent Variable: Post ISF
	Control
	Control
	Mean difference
	Std. error
	p

	MD
	TD
	 1.625
	1.898
	.393

	TD
	MD
	-1.625
	1.898
	.393


Letter Naming Fluency (LNF). The second DIBELS subtest evaluated was Letter Naming Fluency (LNF), and, again, there was not a statistically significant difference between the two groups. The students who received mobile device reading interventions had a mean score of 42.346, and those students who received traditional interventions had a mean score of 40.465 (Table 7), with a mean difference of 1.881 equaling p > .05 as shown in Table 8.

Table 7

Estimates - Dependent Variable: Post LNF

	Control
	Mean
	Std. error
	95% Confidence interval

	MD
	42.346
	 1.71
	40.038
	44.655

	TD
	40.465
	1.219
	38.063
	42.868


Table 8

Pairwise Comparisons - Dependent Variable: Post LNF
	Control
	Control
	Mean difference
	Std. error
	p

	MD
	TD
	 1.881
	1.690
	.267

	TD
	MD
	-1.881
	1.690
	.267


Word Use Fluency (WUF). The third DIBELS subtest the researcher analyzed was Word Use Fluency (WUF). The analysis of this data, as shown in 

Table 10, reveals a mean difference between the two groups of 4.426, which is a statistically significant finding, p <.05. More specifically, those students who received mobile device reading interventions had a mean score of 20.562 and those who received traditional interventions had a mean score of 16.135, as shown in 

Table 9. Essentially, those students who used the mobile device reading interventions statistically outperformed those students who did not use the mobile device reading interventions (traditional reading interventions) on the DIBELS WUF subtest.

Table 9
Estimates—Dependent Variable: Post WUF

	Control
	Mean
	Std. error
	95% Confidence interval

	MD
	20.562
	1.444
	17.714
	23.409

	TD
	16.135
	1.504
	13.171
	19.100


Table 10

Pairwise Comparisons—Dependent Variable: Post WUF
	Control
	Control
	Mean difference
	Std. error
	p

	MD
	TD
	 4.426
	2.111
	.037*

	TD
	MD
	-4.426
	2.111
	.037*


* Denotes a statistically significant interaction at the 0.05 alpha level (p<.05)

Phoneme Segmentation Fluency (PSF). Those students who were in the mobile device group had a mean score on the DIBELS Phoneme Segmentation Fluency (PSF) of 26.233 (See Table 11). When compared with the students who received traditional reading interventions, there was a mean difference of 4.923, which was statistically significant p <.05 (See Table 12). These students, as shown in Table 11 below, had a mean score of 21.311on the post PSF. Basically stated, as measured by the DIBELS PSF subtest, those students who used mobile device reading interventions statistically outperformed those students who used traditional reading interventions. 

Table 11

Estimates—Dependent Variable: PSF

	Control
	Mean
	Std. error
	95% Confidence interval

	MD
	26.233
	1.204
	23.860
	28.607

	TD
	21.311
	1.254
	18.840
	23.782


Table 12

Pairwise Comparisons - Dependent Variable: Post PSF
	Control
	Control
	Mean difference
	Std. error
	p

	MD
	TD
	  4.923
	1.738
	.005*

	TD
	MD
	-4.923
	1.738
	.005*


* Denotes a statistically significant interaction at the 0.05 alpha level (p<.05)

Nonsense Word Fluency (NWF). Lastly, for Research Question 1, the researcher analyzed the mean scores and differences between the two groups on the post NWF. This analysis revealed a statistically significant difference (p <.05) in the mean between the two groups. Table 13 displays a mean of 28.773 for those students who received mobile device reading interventions and a mean of 23.595 for those who received traditional reading interventions. Table 14 displays the mean difference of 5.178, which indicates that there is a statistically significant difference that favors students who used mobile device reading interventions as measured by the DIBELS NWF subtest.

Table 13

Estimates—Dependent Variable: Nonsense Word Fluency (NWF)

	Control
	Mean
	Std. error
	95% Confidence interval

	MD
	28.773
	1.467
	25.881
	31.665

	TD
	23.595
	1.527
	20.584
	26.606


Table 14

Pairwise Comparisons - Dependent Variable: NWF

	Control
	Control
	Mean difference
	Std. error
	p

	MD
	TD
	  5.178
	2.118
	.015*

	TD
	MD
	-5.178
	2.118
	.015*


* Denotes a statistically significant interaction at the 0.05 alpha level (p<.05)


Collectively, of the five DIBELS subtests analyzed for Research Question 1, three prove statistically significant (p<.05) in favor of users of mobile device reading interventions whereas the other two are not statistically significant (p>.05). Those that are statistically significant include WUF, PSF, and NWF. Conversely, ISF and LNF reveal no statistically significant findings. 

Research Question 2: Is there a statistically significant difference in the DIBELS pre- and mid-year benchmark reading assessment scores for full day kindergarten students who used mobile device reading interventions and those students who did not use mobile device reading interventions who differ by gender?

There were a total of 62 females and 84 males in the mobile device group, totaling 146 kindergarten students. The traditional intervention group consisted of 65 females and 81 males. The total population of this research study included 127 kindergarten females and 165 kindergarten males, equaling a total of 292 as identified in Table 1 of Chapter III.

To help the reader better understand some of the tables that follow, the researcher will explain the columns in Table 15 that will coincide with others throughout this chapter. In the analysis of variance (ANOVA) and analysis of covariance (ANCOVA) tables that follow, the researcher seeks to determine if the research findings are of any significance. First, when performing these analyses in SPSS, the alpha level or the significance level was set at 0.05 in order to enable the researcher to ensure that if differences among groups yield a p value of less than 0.05, which would signal that the results are significant.

In the first column in Table 15 below, the Source column includes all the effects in the model. The next column is the SS, followed by Df or degrees of freedom for each sum of squares. Next, the MS is calculated by dividing the sum of squares by its degrees of freedom. The F ratio appears in the next column and is calculated by dividing the MS by the MS error, which, in turn, is the significance. The F value determines the mean differences between the variables; that is, if the effects are real and did not happen by chance.

Initial Sound Fluency (ISF) and gender
In an attempt to determine if there was a statistically significant difference on the DIBELS ISF of those who received mobile device reading interventions and those who received traditional reading interventions as measured by the DIBELS ISF post-test, the researcher did an analysis of covariance (ANCOVA). An ANCOVA tests whether the model is significantly better at predicting the outcome, rather than relying on just the mean differences or establishing a “best guess” rationale. Specifically, the researcher used the statistical software package entitled SPSS and used the ISF post test as the dependent variable, the ISF pretest as the covariate, and the two groups (Control 1 and 2) and gender as independent variables.  This analysis allowed the researcher to equate the mean differences of the groups on the covariate or the ISF pretest of this study. As displayed in Table 15, there is not a significant effect when controlling for gender between the two groups on the DIBELS ISF subtest,  F(1, 287) = .323, p> .05. 


In summary and as evident in the explanation above and Table 15, there is not a significant effect on DIBELS ISF when controlling for the two groups and gender. With an F ratio of .323 and a p value of .570, the researcher’s analysis concludes that when controlling for gender within the two groups, there is not a statistically significant difference. 

Table 15

Tests of Between-Subject Effects – Dependent Variable – Post ISF (ANCOVA)
	Source
	SS
	df
	MS
	F
	p

	Corrected model
	9435.633(a)
	4
	2358.908
	11.759
	.000

	Intercept
	37284.969
	1
	37284.969
	185.865
	.000

	B-ISF
	8251.321
	1
	8251.321
	41.133
	.000

	Control
	245.259
	1
	245.259
	1.223
	.270

	Gender
	476.326
	1
	476.326
	2.374
	.124

	Control/gender
	64.732
	1
	64.732
	.323
	.570

	Error
	57572.788
	287
	200.602
	
	

	Total
	242919.000
	292
	
	
	

	Corrected total
	67008.421
	291
	
	
	

	a. R Squared = .141 (Adjusted R Squared = .129)


Letter Naming Fluency (LNF) and gender. Table 16 represents the analysis of covariance (ANCOVA) for LNF when controlling for the two groups and gender and reveals a non-statistically significant effect F(1, 287) = .592, p >.05. Ultimately, there is no statistically significant finding between the two groups and gender for LNF.

Table 16
Tests of Between-Subject Effects – Dependent Variable – Post LNF (ANCOVA)
	Source
	SS
	df
	MS
	F
	p

	Corrected model
	33646.679(a)
	4
	8411.670
	45.957
	.000

	Intercept
	105881.160
	1
	105881.160
	578.476
	.000

	B-LNF
	32711.900
	1
	32711.900
	178.720
	.000

	Control
	131.804
	1
	131.804
	.720
	.397

	Gender
	20.150
	1
	20.150
	.110
	.740

	Control/gender
	108.400
	1
	108.400
	.592
	.442

	Error
	52530.993
	287
	183.035
	
	

	Total
	581962.000
	292
	
	
	

	Corrected total
	86177.671
	291
	
	
	

	a. R Squared = .390 (Adjusted R Squared = .382)


Word Use Fluency (WUF) and gender. The analysis of covariance (ANCOVA) controlling for gender and the two different groups (independent variable) revealed in Table 17 concludes that there is a statistically significant difference between gender on WUF, F(1, 286) = 4.362, p<.05.

Table 17

Tests of Between-Subject Effects – Dependent Variable – Post WUF (ANCOVA)
	Source
	SS
	df
	MS
	F
	p

	Corrected model
	9865.995(a)
	4
	2466.499
	9.667
	.000

	Intercept
	49920.064
	1
	49920.064
	195.645
	.000

	B-WUF
	7594.010
	1
	7594.010
	29.762
	.000

	Control
	.060
	1
	.060
	.000
	.988

	Gender
	389.422
	1
	389.422
	1.526
	.218

	Control/gender
	1112.949
	1
	1112.949
	4.362
	.038*

	Error
	72974.644
	286
	255.156
	
	

	Total
	190530.000
	291
	
	
	

	Corrected total
	82840.639
	290
	
	
	

	a. R Squared = .119 (Adjusted R Squared = .107)

* Denotes a statistically significant interaction at the 0.05 alpha level (p<.05)



To further analyze the possible significant findings from above, the researcher compared the means of those who had mobile device reading interventions and those who received traditional reading interventions by gender. As reflected in Table 18, those female students who used mobile devices have a mean of 22.551 compared to 16.260 for the males who used mobile device interventions, a difference of 6.291. Conversely, there is only a small mean difference between males and females who used traditional reading interventions. Consequently, there is a statistically significant difference,  F(1, 286) = 4.362, p<.05. Essentially, the female kindergarten students who used mobile device reading interventions scored better on the post WUF subtest than males who used mobile device reading interventions. 

Table 18

Estimates - Dependent Variable: Post WUF
	Control
	Gender (Female = 1, Male = 2)
	Mean
	Std. error

	MD
	1
	22.551(a)
	2.054

	MD
	2
	16.260(a)
	1.754

	TD
	1
	18.633(a)
	1.984

	TD
	2
	20.237(a)
	1.788

	a. Covariates appearing in the model are evaluated at the following values: B - WUF SCR = 6.77.


Phoneme Segmentation Fluency (PSF) and gender. The researcher performed an analysis of variance (ANOVA) for PSF controlling for gender and the two different groups instead of an analysis of covariance (ANCOVA) because there was no pretest or covariate for this DIBELS subtest. This analysis showed no statistical significance when controlling the two variables formerly stated,  F(1, 288) = .001, p >.05, as shown in Table 19.

Table 19

Tests of Between-Subject Effects – Dependent Variable – Post PSF (ANOVA)
	Source
	SS
	df
	MS
	F
	p

	Corrected    model
	2381.602(a)
	3
	793.867
	3.125
	.026

	Intercept
	167260.761
	1
	167260.761
	658.343
	.000

	Control
	1647.752
	1
	1647.752
	6.486
	.011

	Gender
	746.081
	1
	746.081
	2.937
	.088

	Control/gender
	.168
	1
	.168
	.001
	.979

	Error
	73170.162
	288
	254.063
	
	

	Total
	242833.000
	292
	
	
	

	Corrected total
	75551.764
	291
	
	
	

	a.  R Squared = .032 (Adjusted R Squared = .021)




Nonsense Word Fluency (NWF) and gender. Again, the researcher ran an analysis of variance (ANOVA) to determine a possible statistical significance between the two groups when controlling for gender. In doing so, no significant result was rendered, F (1,288) = .227, p >.05 (Table 20).

Table 20

Tests of Between-Subject Effects – Dependent Variable – Post NWF (ANOVA)
	Source
	SS
	df
	MS
	F
	p

	Corrected model
	1895.649(a)
	3
	631.883
	1.749
	.15

	Intercept
	188223.493
	1
	188223.493
	521.111
	.000

	Control
	1846.662
	1
	1846.662
	5.113
	.024

	Gender
	48.864
	1
	48.864
	.135
	.713

	Control/gender
	81.977
	1
	81.977
	.227
	.634

	Error
	104024.680
	288
	361.197
	
	

	Total
	296508.000
	292
	
	
	

	Corrected total
	105920.329
	291
	
	
	

	a.  R Squared = .018 (Adjusted R Squared = .008)


In summary of Research Question 2: Is there a statistically significant difference in the DIBELS pre- and mid-year benchmark reading assessment scores for full day kindergarten students who used mobile device reading interventions and those students who did not use mobile device reading interventions who differ by gender, the data revealed one statistically significant finding for WUF (F {1, 286} = 4.362, p <.05). Basically, when females who used mobile device reading interventions were compared with males of the same group there is a mean difference of 6.291. There were no other statistically significant findings for Question 2.

Research Question 3:  Is there a statistically significant difference in the DIBELS pre- and mid-year benchmark reading assessment scores for full day kindergarten students who used mobile device reading strategies and those students who did not use mobile device reading interventions who differ by ethnicity?

Initially, the researcher attempted to answer the above stated research question by dividing the kindergarten students in the study into their specific ethnicity category (Asian, American Indian, Hispanic, African American, white). However, an analysis of the ANCOVA and ANOVA data reveals a discrepancy in the numbers in ethnic categories that rendered the data insignificant due to low ethnic numbers in the Asian, American Indian, and Hispanic categories as compared to the representative white population. 

Hence, in an attempt to determine possible statistically significant findings between those who used mobile devices and those who did not use mobile devices and ethnicity, the researcher proceeded to re-categorize this sample into majority and minority representative samples. Essentially, the ethnic categories were merged as follows: Asian, American Indian, Hispanic, and African American samples became the minority category and the white population the majority. 

More specifically, there were 71 majority students and 75 minority students who used the mobile device reading interventions. In the traditional reading intervention group, there were 69 majority students and 77 minority students. Collectively, there were a total of 292 students in the study: 140 majority students and 152 minority students. 

Initial Sound Fluency (ISF) and ethnicity. When the researcher controlled for ethnicity when comparing the two populations (mobile device and traditional reading interventions), there are no statistically significant results for ISF, F (1, 287) = .503, p >.05, as identified in Table 21. However, as Table 21 indicates, there is a statistically significant relevance when controlling for just ethnicity, F (1, 287) = 6.495, p <.05. Essentially, if the data were analyzed for ISF and ethnicity alone (and not controlling for the differences between the two groups, traditional and mobile device), there was a significant finding. Regardless, interpreting the data this way was not a part of the researcher’s study. 
Table 21
Tests of Between-Subject Effects – Dependent Variable – Post ISF (ANCOVA)
	Source
	SS
	df
	MS
	F
	p

	Corrected model
	10284.368(a)
	4
	2571.092
	13.009
	.000

	Intercept
	38390.301
	1
	38390.301
	194.239
	.000

	B-ISF
	6798.482
	1
	6798.482
	34.397
	.000

	Control
	245.918
	1
	245.918
	1.244
	.266

	Ethnicity
	1283.651
	1
	1283.651
	6.495
	.011

	Control/ethnicity 
	99.481
	1
	99.481
	.503
	.479

	Error
	56724.053
	287
	197.645
	
	

	Total
	242919.000
	292
	
	
	

	Corrected total
	67008.421
	291
	
	
	

	a.  R Squared = .153 (Adjusted R Squared = .142)


Letter Naming Fluency (LNF) and ethnicity. Similar to the above findings for ISF, LNF also shows no statistically significant conclusions, F (1 ,287) = 1.340, p >.05 (Table 22).

Table 22

Tests of Between-Subject Effects – Dependent Variable – Post LNF (ANCOVA)
	Source
	SS
	df
	MS
	F
	p

	Corrected model
	34573.499(a)
	4
	8643.375
	48.071
	.000

	Intercept
	109203.090
	1
	109203.090
	607.340
	.000

	B-LNF
	30312.901
	1
	30312.901
	168.587
	.000

	Control
	116.106
	1
	116.106
	.646
	.422

	Ethnicity
	823.551
	1
	823.551
	4.580
	.033

	Control/ethnicity 
	241.019
	1
	241.019
	1.340
	.248

	Error
	51604.173
	287
	179.805
	
	

	Total
	581962.000
	292
	
	
	

	Corrected total
	86177.671
	291
	
	
	

	a.  R Squared = .401 (Adjusted R Squared = .393)


Word Use Fluency (WUF) and ethnicity. Comparable with the findings above for Research Question 3, the researcher analyzed the possible significance in WUF when controlling for ethnicity. This analysis reveals F (1, 286) = .052, p >.05, as shown in Table 23, essentially no statistically significant difference.

Table 23

Tests of Between-Subject Effects – Dependent Variable – Post WUF (ANCOVA)
	Source
	SS
	df
	MS
	F
	p

	Corrected model
	12948.794(a)
	4
	3237.199
	13.247
	.000

	Intercept
	52045.233
	1
	52045.233
	212.971
	.000

	B-WUF
	6612.526
	1
	6612.526
	27.059
	.000

	Control
	21.703
	1
	21.703
	.089
	.766

	Ethnicity
	4556.093
	1
	4556.093
	18.644
	.000

	Control/ethnicity 
	12.675
	1
	12.675
	.052
	.820

	Error
	69891.845
	286
	244.377
	
	

	Total
	190530.000
	291
	
	
	

	Corrected total
	82840.639
	290
	
	
	

	a.  R Squared = .156 (Adjusted R Squared = .145)


Phoneme Segmentation Fluency (PSF) and ethnicity. As the research transitions to an analysis of variance (See Table 24), the results again are not statistically significant when controlling for ethnicity between the two groups, F (1, 288) = .347, p >.05. 

Table 24

Tests of Between-Subject Effects—Dependent Variable—Post PSF (ANOVA)
	Source
	SS
	df
	MS
	F
	p

	Corrected model
	7976.877(a)
	3
	2658.959
	11.332
	.000

	Intercept
	169532.754
	1
	169532.754
	722.538
	.000

	Control
	1575.062
	1
	1575.062
	6.713
	.010

	Ethnicity
	6258.535
	1
	6258.535
	26.673
	.000

	Control/ethnicity 
	81.513
	1
	81.513
	.347
	.556

	Error
	67574.887
	288
	234.635
	
	

	Total
	242833.000
	292
	
	
	

	Corrected total
	75551.764
	291
	
	
	

	a.  R Squared = .106 (Adjusted R Squared = .096)


Nonsense Word Fluency (NWF) and ethnicity. Table 25 shows that similar findings in NWF indicate that there is not a statistically significant relationship between the two groups when the researcher controlled for ethnicity, F (1, 288) = .992, p >.05. 

Table 25

Tests of Between-Subject Effects – Dependent Variable – Post NWF (ANOVA)
	Source
	SS
	df
	MS
	F
	p

	Corrected model
	7819.719(a)
	3
	2606.573
	7.652
	.000

	Intercept
	192727.839
	1
	192727.839
	565.803
	.000

	Control
	1738.758
	1
	1738.758
	5.105
	.025

	Ethnicity
	5713.094
	1
	5713.094
	16.772
	.000

	Control/ethnicity 
	337.989
	1
	337.989
	.992
	.320

	Error
	98100.609
	288
	340.627
	
	

	Total
	296508.000
	292
	
	
	

	Corrected total
	105920.329
	291
	
	
	

	a.  R Squared = .074 (Adjusted R Squared = .064)


In summary for Research Question 3, though there are some differences in ethnicity alone, when controlling for ethnicity and the control groups, the researcher’s data analysis reveals no statistically significant findings in any of the five DIBELS subtests when controlling for ethnicity and the control groups.

Research Question 4: Is there a statistically significant difference in the DIBELS pre- and mid-year benchmark reading assessment scores for full day kindergarten students who used no (none) mobile device, some mobile device, and many mobile device reading interventions?

As mentioned earlier in this chapter, the researcher initially analyzed the DIBELS assessment data by those who received mobile device reading interventions and those who received traditional reading interventions (See Research Question 1). However, to search for possible statistically significant findings, the researcher wanted to know if the amount of mobile device usage affected the scores on the DIBELS mid-year subtests. 

As identified in Table 26, the researcher categorized the group of kindergartner students into three groups according to the minutes of mobile device usage: many (179-375 minutes), none (zero minutes), and some (1-178 minutes). Specifically, those students in the many category accounted for 28.1% of the research population or 82 students. These students used mobile device reading interventions from 179 to 375 minutes. The students in the none category obviously did not use mobile device reading interventions and instead used exclusively traditional reading interventions. This group accounted for 50.3% of the studied population or 147 students. Lastly, those students in the some category amounted to 21.6% of the research population or a total of 63 students. The students in the some category used the mobile devices as little as 8 minutes and as many as 155 minutes. There was a gap of 15 minutes between the some and many groups. Basically, no students in the study used the mobile devices between the 156 and 179 minute range.

Table 26

Usage Numbers
	Usage
	Range
	N
	Percent
	Valid percent
	Cumulative percent

	Many
	179 - 375
	82
	28.1
	28.1
	28.1

	None
	0 – no use
	147
	50.3
	50.3
	78.4

	Some
	1 – 178
	63
	21.6
	21.6
	100.0

	Total
	
	292
	100.0
	100.0
	


Initial Sound Fluency (ISF) and usage (many, some, none). Table 27 shows that the mean difference (MD = 11.879) between those kindergarten students who received many mobile device interventions versus those that received some mobile device interventions was statistically significant, p = .001. However, there was not a statistically significant mean difference (MD = 6.375) between many mobile device use and no mobile device use, p = .161, and between some mobile device use and no mobile device use, p = .099. The mean difference between some and no mobile device use was 5.504. Simply stated, there was a statistically significant difference between whether students used mobile devices in the some category and those that used the mobile devices to a larger degree (many) for Initial Sound Fluency (ISF). Those students who used the mobile devices more (many) significantly outperformed those students who used the mobile devices on a limited basis (some - between 1 and 178 minutes) as measured by the post DIBELS ISF subtest.

Table 27

Pairwise Comparisons - Dependent Variable: Post ISF

	Usage (i)
	Usage (j)
	Mean difference
	Std. error
	p(a)

	Many
	None
	6.375(b,c)
	3.289
	.161

	Many
	Some
	11.879(b,c)
	3.283
	.001*

	None
	Some
	5.504(b,c)
	2.567
	.099

	None
	Many
	-6.375(b,c)
	3.289
	.161

	Based on estimated marginal means

*The mean difference is significant at the .05 level.

a. Adjusted for multiple comparisons: Bonferroni.
b. An estimate of the modified population marginal mean(i).

c. An estimate of the modified population marginal mean(j).


Letter Naming Fluency (LNF) and usage (many, some, none). A similar analysis as the one above was undertaken for LNF. This analysis exposed a statistical significance that favored students who used the mobile devices in the many category. The mean difference (MD), as identified in Table 28, between many use and no use was 7.411 and equaled a significant difference of p = .044. Similarly, the mean difference between many and some use (MD = 17.092) was a significant difference whereby p = .000. Finally, a mean difference of 9.681 between no use and some use rendered a significant value of p = .000. Simply stated, students scored better on the DIBELS LNF post-test when they used mobile devices for more than 179 minutes than those students who used the mobile devices some of the time and those students who did not use any mobile device interventions (as evident with the mean differences between none and some). In addition, those students who were in the none category statistically outperformed those in the some category.

Table 28

Pairwise Comparisons - Dependent Variable: Post LNF
	Usage (i)
	Usage (j)
	Mean difference
	Std. error
	p(a)

	Many
	None
	7.411(*,b,c)
	3.019
	.044

	Many
	Some
	17.092(*,b,c)
	3.012
	.000*

	None
	Some
	9.681(*,b,c)
	2.354
	.000*

	None
	Many
	-7.411(*b,c)
	3.019
	.044

	Based on estimated marginal means

a. Adjusted for multiple comparisons: Bonferroni.
b. An estimate of the modified population marginal mean(i).

c. An estimate of the modified population marginal mean(j). 

*The mean difference is significant at the .05 level.



Word Use Fluency (WUF) and usage (many, some, none). The only statistical significance when usage was compared as measured by the DIBELS WUF was between those students who used the mobile devices in the many category and those in the some category (MD = 11.029). Table 29 reveals a p value of .008, concluding that students faired better on the post WUF subtest when they used mobile devices in the many category compared to those in the some category. 

Table 29

Pairwise Comparisons - Dependent Variable: Post WUF
	Usage (i)
	Usage (j)
	Mean difference
	Std. error
	p(a)

	Many
	None
	5.432(*b,c)
	3.673
	.421

	Many
	Some
	11.029(*b,c)
	3.650
	.008*

	None
	Some
	5.597(*b,c)
	2.857
	.154

	None
	Many
	-5.432(*b,c)
	3.673
	.421

	Based on estimated marginal means

a. Adjusted for multiple comparisons: Bonferroni.
b. An estimate of the modified population marginal mean(i).

c. An estimate of the modified population marginal mean(j).


*The mean difference is significant at the .05 level.


Phoneme Segmentation Fluency (PSF) and usage (many, some, none). An analysis of the DIBELS PSF on the amount of mobile device usage revealed some significant findings. Table 30‘s data shows that there was a statistically significant difference that favored those kindergarten students who used mobile devices in the many category compared with those in the some category and also the none category. More specifically, when the researcher compared many use with no use, there was a mean difference of 15.316 that equaled a p value of .000 and favored those students in the many category. When many use and some use was compared, there was a mean difference of 22.679, where p = .000. And lastly, the mean difference between none use and some use was 7.363, or a p value of .013, which, of course, is statistically significant and favored the students who were in the none category. Basically stated, students faired better if they used mobile devices a lot or not at all.
Table 30

Pairwise Comparisons - Dependent Variable: Post PSF

	Usage (i)
	Usage (j)
	Mean difference
	Std. error
	p(a)

	Many
	None
	15.316(*,b,c)
	3.287
	.000*

	Many
	Some
	22.679(*,b,c)
	3.280
	.000*

	None
	Some
	7.363(*b,c)
	2.564
	.013*

	None
	Many
	-15.316(*b,c)
	3.287
	.000*

	Based on estimated marginal means

a. Adjusted for multiple comparisons: Bonferroni.
b. An estimate of the modified population marginal mean(i).

c. An estimate of the modified population marginal mean(j).


*The mean difference is significant at the .05 level.


Nonsense Word Fluency (NWF) and usage (many, some, none). The last DIBELS subtest that the researcher analyzed in reference to Research Question 4 was NWF. When the researcher compared usage, a similar pattern emerged as the prior PSF analysis, as Table 31 reveals. The mean difference between many use and none use was 16.533, which signaled a p value of .000, which was statistically significant and favored the many use students. Similarly, the mean difference between many use and some use was 27.381, which, again, was statistically significant (p = .000) and again favored the many use students. Lastly for NWF, the mean difference between none usage and some usage was 10.849, or a p value of .000, which favored the students who did not use (none) the mobile devices. Again, like PSF, students faired better when they used mobile device reading interventions either a lot or not at all.

Table 31

Pairwise Comparisons - Dependent Variable: Post NWF
	Usage (i)
	Usage (j)
	Mean difference
	Std. error
	p(a)

	Many
	None
	16.533(*b,c)
	4.040
	.000*

	Many
	Some
	27.381(*b,c)
	4.032
	.000*

	None
	Some
	10.849(*b,c)
	3.152
	.000*

	None
	Many
	-16.533(*b,c)
	4.040
	.000*

	Based on estimated marginal means

a. Adjusted for multiple comparisons: Bonferroni.
b. An estimate of the modified population marginal mean(i).

c. An estimate of the modified population marginal mean(j).

*The mean difference is significant at the .05 level.


In summary for Research Question 4, of the five DIBELS subtests, LNF, PSF, and NWF, students in the researcher’s study had statistically significant differences when they used mobile devices a lot (many), compared with some and none. These three subtests also revealed a statistical significance that favored no use (none) compared with some use. On the DIBELS ISF and WUF subtests, there was a statistically significant difference that favored those students who used mobile devices many compared with those who used the devices in the some category.

Research Question 5: Is there a statistically significant difference in the DIBELS pre- and mid-year benchmark reading assessment scores for full day kindergarten students who used no mobile device, some mobile device, and many mobile device reading interventions who differ by gender? As identified in Table 3 in Chapter III, there was a total 37 females in the many category, 66 in the none category, and 24 in the some category, equaling a total of 127 females in the study. Conversely, there were 45 male students in the many category, 81 in the none category, and 39 in the some category, totaling 165 males.

Initial Sound Fluency (ISF), usage (many, some, none), and gender. In an effort to determine if there was a statistically significant difference on the DIBELS ISF mid-year assessment of kindergarten students who used mobile devices of varying amounts or no use at all and when controlling for gender, the researcher performed an analysis of covariance (ANCOVA). As a result, Table 32 indicates there was not a statistically significant finding when controlling for gender (F(2, 285) = 2.677, p >.05) for ISF.

Table 32

Tests of Between-Subject Effects – Dependent Variable – Post ISF (ANCOVA)
	Source
	SS
	df
	MS
	F
	p

	Corrected model
	15768.089(a)
	6
	2628.015
	14.617
	.000

	Intercept
	33562.770
	1
	33562.770
	186.677
	.000

	B-ISF
	7756.273
	1
	7756.273
	43.141
	.000

	Usage
	6316.876
	2
	3158.438
	17.567
	.000

	Gender
	90.294
	1
	90.294
	.502
	.479

	Usage/gender 
	962.541
	2
	481.270
	2.677
	.071

	Error
	51240.332
	285
	179.791
	
	

	Total
	242919.000
	292
	
	
	

	Corrected total
	67008.421
	291
	
	
	

	a.  R Squared = .235 (Adjusted R Squared = .219)




Letter Naming Fluency (LNF), usage (many, some, none), and gender. Table 33 shows the findings of LNF on usage and gender. Like ISF, there was not a statistically significant finding, F(2, 285) = .284, p >.05.

Table 33
Tests of Between-Subject Effects – Dependent Variable – Post LNF (ANCOVA)
	Source
	SS
	df
	MS
	F
	p

	Corrected model
	41544.351(a)
	6
	6924.059
	44.213
	.000

	Intercept
	96130.155
	1
	96130.155
	613.826
	.000

	B-LNF
	31948.900
	1
	31948.900
	204.005
	.000

	Usage
	7510.904
	2
	3755.452
	23.980
	.000

	Gender
	9.790
	1
	9.790
	.063
	.803

	Usage/gender 
	88.933
	2
	44.466
	.284
	.753

	Error
	44633.320
	285
	156.608
	
	

	Total
	581962.000
	292
	
	
	

	Corrected total
	86177.671
	291
	
	
	

	a. R Squared = .482 (Adjusted R Squared = .471)



Word Use Fluency (WUF), usage (many, some, none), and gender. As noted in Table 34, there was a statistically significant finding in WUF when controlling for usage and gender, F (2, 284) = .3.070, p <.05.

Table 34

Tests of Between-Subject Effects – Dependent Variable – Post WUF (ANCOVA)
	Source
	SS
	df
	MS
	F
	p

	Corrected model
	15974.682(a)
	6
	2662.447
	11.308
	.000

	Intercept
	42718.217
	1
	42718.217
	181.437
	.000

	B-WUF
	5482.566
	1
	5482.566
	23.286
	.000

	Usage
	5936.161
	2
	2968.080
	12.606
	.000

	Gender
	574.794
	1
	574.794
	2.441
	.119

	Usage/gender 
	1445.627
	2
	722.814
	3.070
	.048*

	Error
	66865.957
	284
	235.444
	
	

	Total
	190530.000
	291
	
	
	

	Corrected total
	82840.639
	290
	
	
	

	a.  R Squared = .193 (Adjusted R Squared = .176)

* Denotes a statistically significant interaction at the 0.05 alpha level (p<.05)



To further analyze this statistically significant finding, Table 35 displays the means of females and males who used mobile devices in the many category. Those females who used the mobile devices in the many category had a mean of 29.678 compared with the male mean of 20.861. Hence, there was a significant difference that favored females who used mobile devices in the many category compared with males in the same category as measured by the DIBELS post WUF subtest. There were no other significant findings between genders in any other category as shown in Table 35.

Table 35

Word Use Fluency (WUF), Usage (Many, None, Some) and Gender

	Usage (many, none, some
	Gender
	Mean
	Std. Error

	Many
	Female
	29.678(a)
	2.590

	Many
	Male
	20.861(a)
	2.289

	None
	Female
	18.313(a)
	1.892

	None
	Male
	20.077(a)
	1.718

	Some
	Female
	13.002(a)
	3.134

	Some
	Male
	10.902(a)
	2.489


 a. covariates appearing in the model are elevated at the following values: B-WUF SCR = 6.77

Phoneme Segmentation Fluency (PSF), usage (many, some, none), and gender. The analysis of variance for PSF did not reveal a statistically insignificant relationship between usage and gender as seen in Table 36, F (2, 286) = .780, p > .05.

Table 36

Tests of Between-Subject Effects – Dependent Variable – Post PSF (ANOVA)
	Source
	SS
	df
	MS
	F
	p

	Corrected model
	20528.104(a)
	5
	4105.621
	21.340
	.000

	Intercept
	142022.373
	1
	142022.373
	738.199
	.000

	Usage
	19774.035
	2
	9887.017
	51.390
	.000

	Gender
	239.657
	1
	239.657
	1.246
	.265

	Usage/gender 
	300.162
	2
	150.081
	.780
	.459

	Error
	55023.660
	286
	192.390
	
	

	Total
	242833.000
	292
	
	
	

	Corrected total
	75551.764
	291
	
	
	

	a. R Squared = .272 (Adjusted R Squared = .259)



Nonsense Word Fluency NWF), usage (many, some, none), and gender.  Lastly, for Research Question 5, there were no significant findings when controlling for usage and gender on the DIBELS subtest NWF as seen in Table 37, F(2, 286) = .017, p > .05.

Table 37

Tests of Between-Subject Effects – Dependant Variable – Post NWF (ANOVA)
	Source
	SS
	df
	MS
	F
	p

	Corrected model
	23892.167(a)
	5
	4778.433
	16.661
	.000

	Intercept
	159276.726
	1
	159276.726
	555.335
	.000

	Usage
	23392.446
	2
	11696.223
	40.780
	.000

	Gender
	.346
	1
	.346
	.001
	.972

	Usage/gender 
	9.670
	2
	4.835
	.017
	.983

	Error
	82028.161
	286
	286.812
	
	

	Total
	296508.000
	292
	
	
	

	Corrected total
	105920.329
	291
	
	
	

	a.  R Squared = .226 (Adjusted R Squared = .212)


In summary of Research Question 5, there was one statistically significant finding for the DIBELS WUF subtests when controlled for gender and usage. This finding showed that females who used mobile devices in the many category outperformed males in the same category. The four other DIBELS subtests did not reveal any significant findings when controlling for the amount of mobile device use and gender.

Research Question 6: Is there a statistically significant difference in the DIBELS pre- and mid-year benchmark reading assessment scores for full day kindergarten students who used no mobile device, some mobile device, and many mobile device reading interventions who differ by ethnicity?

In an attempt to determine possible statistically significant findings related to the amount of mobile device and ethnicity, the researcher undertook analysis of covariance (ANCOVA) and analysis of variance (ANOVA) for all five DIBELS reading subtests. As described earlier in this chapter, the researcher merged minority students into a non-majority category to compare with the majority population in this study. Table 4 in Chapter III displays the breakdown between usage and ethnicity (majority and non-majority). 

Specifically, and identified in Table 4, there were 42 majority students in the many category and 40 non-majority, totaling 82 students in the many category. In the none category, there were 69 majority students and 78 non-majority students; that equaled a total of 147 students in the none category. There was a total of 63 students in the some use category where 29 were majority students and 34 non-majority. Collectively, there were 140 majority students and 152 non-majority students in the research study (292 total).  

Initial Sound Fluency (ISF), usage (many, some, none), and ethnicity. Table 38 displays the findings of an analysis of covariance (ANCOVA) for ISF where the post ISF score served as the dependent variable, the fixed factors the amount of usage and ethnicity, and the pre ISF score as the covariate. There were no statistically significant results whereby F(2, 285) = .410, p >.05.

Table 38

Tests of Between-Subject Effects – Dependent Variable – Post ISF (ANCOVA)
	Source
	SS
	df
	MS
	F
	p

	Corrected model
	15768.626(a)
	6
	2628.104
	14.618
	.000

	Intercept
	35066.713
	1
	35066.713
	195.044
	.000

	B-ISF
	5904.257
	1
	5904.257
	32.840
	.000

	Usage
	5736.313
	2
	2868.157
	15.953
	.000

	Ethnicity
	772.469
	1
	772.469
	4.297
	.039

	Usage/ethnicity
	147.573
	2
	73.787
	.410
	.664

	Error
	51239.796
	285
	179.789
	
	

	Total
	242919.000
	292
	
	
	

	Corrected total
	67008.421
	291
	
	
	

	a. R Squared = .235 (Adjusted R Squared = .219)




Letter Naming Fluency(LNF), usage (many, some, none), and ethnicity. Similar to the analysis above, the analysis of covariance (ANCOVA) for LNF reveled no statistically significant result, F (2, 285) = 1.291, p >.05,  as identified in Table 39.

Table 39

Tests of Between-Subject Effects – Dependent Variable – Post LNF (ANCOVA)
	Source
	SS
	df
	MS
	F
	p

	Corrected model
	42501.907(a)
	6
	7083.651
	46.223
	.000

	Intercept
	98894.314
	1
	98894.314
	645.321
	.000

	B-LNF
	29136.042
	1
	29136.042
	190.123
	.000

	Usage
	7721.283
	2
	3860.641
	25.192
	.000

	Ethnicity
	905.192
	1
	905.192
	5.907
	.016

	Usage/ethnicity
	395.556
	2
	197.778
	1.291
	.277

	Error
	43675.764
	285
	153.248
	
	

	Total
	581962.000
	292
	
	
	

	Corrected total
	86177.671
	291
	
	
	

	a. R Squared = .493 (Adjusted R Squared = .483)


Word Use Fluency (WUF), usage (many, some, none), and ethnicity. Table 40 also displays no statistically significance findings when controlling for usage and ethnicity for WUF, F (2, 284) = .313, p >.05.

Table 40

Tests of Between-Subject Effects – Dependent Variable – Post WUF (ANCOVA)
	Source
	SS
	df
	MS
	F
	p

	Corrected model
	18683.521(a)
	6
	3113.920
	13.784
	.000

	Intercept
	43983.722
	1
	43983.722
	194.700
	.000

	B-WUF
	5079.285
	1
	5079.285
	22.484
	.000

	Usage
	5718.365
	2
	2859.183
	12.657
	.000

	Ethnicity
	3342.848
	1
	3342.848
	14.798
	.000

	Control/ethnicity
	141.518
	2
	70.759
	.313
	.731

	Error
	64157.119
	284
	225.905
	
	

	Total
	190530.000
	291
	
	
	

	Corrected total
	82840.639
	290
	
	
	

	a. R Squared = .226 (Adjusted R Squared = .209)


Phoneme Segmentation Fluency (PSF), usage (many, some, none), and ethnicity. An analysis of variance (ANOVA), as shown in Table 41, reveals no statistically significant findings where F (2, 286) = .306, p >.05.

Table 41

Tests of Between-Subject Effects – Dependent Variable – Post PSF (ANOVA)
	Source
	SS
	df
	MS
	F
	p

	Corrected model
	25371.547(a)
	5
	5074.309
	28.921
	.000

	Intercept
	147754.207
	1
	147754.207
	842.119
	.000

	Usage
	18814.674
	2
	9407.337
	53.617
	.000

	Ethnicity
	5177.208
	1
	5177.208
	29.507
	.000

	Control/ethnicity
	107.506
	2
	53.753
	.306
	.736

	Error
	50180.217
	286
	175.455
	
	

	Total
	242833.000
	292
	
	
	

	Corrected total
	75551.764
	291
	
	
	

	a.  R Squared = .336 (Adjusted R Squared = .324)


Nonsense Word Fluency (NWF), usage (many, some, none), and ethnicity. Similar to the ANOVA above, there were no significant findings for NWF as identified in Table 42, F (2, 286) = .665, p >.05.

Table 42

Tests of Between-Subject Effects – Dependent Variable – Post NWF (ANOVA)
	Source
	SS
	df
	MS
	F
	p

	Corrected model
	29139.852(a)
	5
	5827.970
	21.709
	.000

	Intercept
	166630.866
	1
	166630.866
	620.684
	.000

	Usage
	22760.458
	2
	11380.229
	42.390
	.000

	Ethnicity
	5178.039
	1
	5178.039
	19.288
	.000

	Control/ethnicity
	356.895
	2
	178.448
	.665
	.515

	Error
	76780.476
	286
	268.463
	
	

	Total
	296508.000
	292
	
	
	

	Corrected total
	105920.329
	291
	
	
	

	a. R Squared = .275 (Adjusted R Squared = .262)


In summary, there were no statistically significant findings for Research Question 6: Is there a statistically significant difference in the DIBELS pre- and mid-year benchmark reading assessment scores for full day kindergarten students who used no mobile device, some mobile device, and many mobile device reading interventions who differ by ethnicity?

Summary

            The purpose of this research study was first to compare two groups of kindergarten students, one which received mobile device reading interventions and one which received traditional reading interventions and to determine if there was a statistically significant difference in reading acquisition between the two using the Dynamic Indicators of Basic Early Literacy Skills (DIBELS) scores, then to compare possible differences in the aforementioned by gender and ethnicity. Next, this research study sought to compare the amount of mobile device usage, many, some, or none and to determine if there was a statistically significant difference in reading acquisition among the three using the Dynamic Indicators of Basic Early Literacy Skills (DIBELS) scores. Lastly, the researcher then compared gender and ethnicity by amount of mobile device use.


The highlights below summarize the findings of this research study. Essentially, the following areas were shown to be statistically significant:

· Initial Sound Fluency (ISF)—Amount of mobile device usage. Students who used mobile devices in the many range performed better than those in the some range.

· Letter Naming Fluency (LNF)—Amount of mobile device usage. Students who used mobile devices in the many category outperformed those in the some and none categories. Additionally, those that did not use the mobile devices at all (none) performed better that those in the some range.

· Word Use Fluency (WUF)—The most frequent subtest to show statistical significance in this study. Those that used mobile device reading interventions compared with those who used traditional interventions scored significantly better on the WUF post test. Females who used mobile devices outperformed males who used mobile devices. Additionally, those who used mobile devices in the many range out performed those in the some range, and, finally, females in the many usage range did better than males in the same category with a mean difference of 8.817.

· Phoneme Segmentation Fluency (PSF)—Those students who used mobile device interventions outperformed those who used traditional interventions. Also, those who used the mobile devices in the many range significantly performed better than those in the some and none ranges. Finally, those in the none range performed better than those in the some range.

· Nonsense Word Fluency (NWF)—Those who used mobile device reading interventions performed better than those who used traditional interventions. When usage was compared, those who used mobile devices in the many range significantly outperformed those in the some and none ranges. Additionally, those who did not use the devices at all (none) performed better that those who used the devices in the some range.

Chapter V

Conclusions, Implications, and Recommendations for Future Studies

My most persistent memory of stand-up is my mouth being in the present and my mind being in the future: the mouth speaking the line, the body delivering the gesture, while the mind looks back, observing, analyzing, judging, worrying, and then deciding when and what to say next. (Martin, 2007, p.1)

Introduction

The urgency to identify, intervene, and monitor the reading success of students at an early age has spurred a new wave of educational reform. Spearheaded by No Child Left Behind’s initiative for all students to be literate by 2014, the educational community is scrambling to deliver targeted, explicit, and systemic reading interventions for struggling students. Nothing new, some students have struggled to gain the necessary skills to be able to read since the Gutenberg printing press began to mass produce written material. 

However, educational institutions of the 21st century continue this struggle, yet with a few more tools. One such tool has arrived on the scene, a small portable handheld computer or mobile device. Cheaper, lighter, and packed full of power and processing speed, these devices have found their way into America’s schools. Typically used as an organizer, writing apparatus, game player, third party software tool, and collaborative tool in schools, these devices have yet to tap possible educational value that they possess with empirically justified support for their continued use in schools. 


This research project attempts to begin to bridge this gap, and this chapter will serve as a roof atop the previous chapters to summarize the research findings as well as address the limitations of the study, the implications, and recommendations for future research. The researcher will also seek to strike a chord calling for more empirically accounted endeavors that use mobile devices to deliver targeted interventions in any academic area. Specifically, the research questions that are addressed in this study include:

1. Is there a statistically significant difference on the DIBELS pre- and mid-year benchmark reading assessment scores for full day kindergarten students who used mobile device reading interventions and those students who used traditional reading interventions? 

2. Is there a statistically significant difference in the DIBELS pre- and mid-year benchmark reading assessment scores for full day kindergarten students who used mobile device reading interventions and those students who did not use mobile device reading interventions who differ by gender?

3. Is there a statistically significant difference in the DIBELS pre- and mid-year benchmark reading assessment scores for full day kindergarten students who used mobile device reading interventions and those students who did not use mobile device reading interventions who differ by ethnicity?

4. Is there a statistically significant difference in the DIBELS pre- and mid-year benchmark reading assessment scores for full day kindergarten students who used no (none) mobile device, some mobile device, and many mobile device reading interventions? 

5. Is there a statistically significant difference in the DIBELS pre- and mid-year benchmark reading assessment scores for full day kindergarten students who used no (none) mobile device, some mobile device, and many mobile device reading interventions who differ by gender? 

6. Is there a statistically significant difference in the DIBELS pre- and mid-year benchmark reading assessment scores for full day kindergarten students who used no (none) mobile device, some mobile device, and many mobile device reading interventions who differ by ethnicity? 

Conclusions and Implications

The results of the researcher’s causal comparative analysis using ANOVA and ANCOVA suggest that students who received mobile device reading interventions statistically outperformed those students who received traditional reading interventions on the DIBELS mid-year subtests Word Use Fluency (WUF), Phoneme Segmentation Fluency (PSF), and Nonsense Word Fluency (NWF). Basically stated, the use of the mobile device reading interventions as described herein this research endeavor does support their use to promote higher mid-year DIBELS scores in WUF, PSF, and NWF. Specifically, as identified by what these subtests measure, the use of mobile device reading interventions accelerated growth in alphabetic principle, phonological awareness, and expressive vocabulary, warranting their use in the kindergarten classroom as a reading intervention. 

This finding supports those found by Vahey and Crawford (2003) in that 92% of teachers felt that mobile devices had a positive impact on student learning. Essentially, the implication is that the researcher supports the use of mobile devices in the kindergarten classroom to teach early literacy skills and to increase DIBELS scores. 
The researcher’s same analysis of covariance (ANCOVA) did not reveal a statistically significant finding on the DIBELS ISF and LNF subtests between students who received mobile device reading interventions and those who received traditional reading interventions. Essentially, the researcher’s study found that kindergartners’ use of mobile device reading interventions made no statistically significant impact as measured by the DIBELS mid-year ISF and LNF subtests, thereby not supporting the use of mobile device reading interventions to boost DIBELS ISF and LNF scores of kindergarten students. The DIBELS ISF subtest measures phonological awareness (more specifically the ability to recognize and produce initial sounds), and the DIBELS LNF subtest measures alphabetic principle.
When controlling for gender, females who used the mobile device reading interventions statistically performed better than the males who used the devices in Word Use Fluency (WUF) as measured by the DIBELS mid-year subtest. In an indirectly related study, Vadsay et al. (2006) found that female kindergarten students performed better than their male counterparts when given explicit and systemic code-oriented phonemic awareness and alphabetic principle instruction in Oral Reading Fluency (ORF). 
The researcher’s study differs from Vadsay et al. (2006) in that the explicit and systemic interventions were delivered not by an adult, but on mobile devices. Additionally, the Vadsay et al. study saw this difference as measured by the DIBELS ORF subtest, and the researcher for this study saw the difference in WUF. In essence, the researcher’s results revealed that when students used mobile device reading interventions, females significantly outperformed males on the DIBELS WUF mid-year subtest. WUF is a measure of expressive vocabulary and oral language, and this finding suggests that female kindergarten students would benefit from more use of the mobile device reading interventions to boost their Word Use Fluency (WUF). Though there may be various contributing factors to this finding, however, the implications of this finding suggest that kindergarten females would benefit from the use of mobile devices to support early literacy.
A similar analysis uncovered no significant findings related to gender and the remainder of the DIBELS subtests (ISF, LNF, PSF, NWF). Also when the data was analyzed controlling for ethnicity, no significant findings were found on any of the DIBELS subtests. Essentially, the implications of these findings suggest that the mobile device reading interventions used in this research study do not support significant gains according to gender (besides WUF) as measured by the DIBELS mid-year subtests. Additionally, no significant findings related to ethnicity were found, thus not supporting the use of mobile device reading interventions to propel kindergarten reading growth targeted at ethnic groups alone. 

When the researcher analyzed the data by amount of mobile device use (many, some, and none), those that used the mobile devices in the many range significantly outperformed those that used the devices in the some range on all the DIBELS mid-year subtests (ISF, LNF, WUF, PSF, NWF). These findings suggest that kindergarten students, if they use mobile device reading interventions that this study analyzed, should use them as much as possible, or at least for more than 179 minutes. 
In essence, when usage was compared, students benefited most by using the mobile devices in the many range (more than 179 minutes). This finding could be related to the students’ familiarity with the device and applications over time or possibly the repetitiveness of application use over time. This finding is also similar to the one Vahey and Crawford (2003) found when they concluded that off-task behaviors declined over time. 

An additional implication could be the engagement factor of the device. As supported in Chapter II of this document, mobile device use has accounted for prolonged attention to task and longer written pieces. Likewise, Chang et al. (n.d.), Norris and Solloway (2008), Royer and Royer (2004), Shin et al. (2006), and Vahey and Crawford (2003) found that students who used mobile devices were more motivated to complete tasks. Supported by this research, the students may have been motivated to use the mobile device initially, though they needed time to become familiar with the device and applications over time (past the some range), after which they were able to stay on-task, hence greater gains on the DIBELS subtests. The implications of these findings suggest that the mobile device reading interventions be used in a consistent and prolonged fashion to receive similar results as identified here.

Additional analysis revealed a similar trend when many mobile device use was compared with no mobile device use (none) in that there was a statistically significant difference that favored those in the many range on the DIBELS mid-year subtests for LNF, PSF, and NWF. The study showed that the mobile device reading interventions promoted gains in the alphabetic principle, phonological awareness, and expressive and oral language development, as identified by the DIBELS subtests mentioned above, and their continued use is warranted if similar gains are desired. 

Similar to the earlier findings, the students may have been motivated to use the devices, and the amount of time (more than 179 minutes of use) may have reduced off-task behaviors, hence a greater focus on the applications on the mobile device. An additional possibility could point to the explicit repetitiveness of the mobile device applications used. Consequently, the students may have benefited more by repeated use of the applications. These findings are also supported by the Vahey and Crawford’s (2003) findings that 92% of teachers surveyed thought that mobile devices had a positive impact on learning. 
Furthermore, there were statistically significant results whereby those students who did not use the mobile devices (none) outperformed those in the some category on the DIBELS mid-year subtests for LNF, PSF, and NWF. This finding suggests that kindergarten students benefited more from no (none) mobile device reading interventions compared with some mobile device reading interventions. Basically, if gains in the DIBELS mid-year subtests for LNF, PSF, and NWF are desired, better results would be generated by those students who would not use the mobile device reading interventions compared to those who would use the mobile device reading interventions in the some range (1-178 minutes). 
This finding, too, may be a result that although the students may be motivated to use the mobile devices, they were not able to remain on-task long enough for sustained results, hence the above findings. This could also conclude that these results are an indicator that off-task behaviors during a student’s use of the mobile device reading applications in the range of 1 minute through 178 minutes hamper their ability to attend to the content of the interventions, thus concluding that a orientation period for the student to feel comfortable with the use of the device be warranted. 

Or the explicit and repetitious use of the mobile device applications allowed the students the needed duration (time) to acquire specific reading skills (as measured by the DIBELS subtests). This finding is similar to those of Cavanaugh et al. (2004), Foorman et al., (2003), Good, Kaminski et al. (in press), Menzies et al. (2008), the NRP (2000), Phillips et al. (2008), and Torgesen et al. (1999), whereby reading growth was accelerated when reading interventions were delivered in an intense, systemic, and explicit manner and in a small group by a more able adult. 

However, Cavanaugh et al. (2004), the NRP (2000), Pressly and Fingeret (n.d.) identified other factors that promote reading acquisition in addition to those described above. They report that this explicit instruction should be coupled with scaffolding by the teacher, cooperative learning, high expectations, teacher attitude, interesting/fun instruction, prompt feedback, and students who are self-regulated. The latter three—interesting/fun instruction, prompt feedback, and students who are self-regulated—specifically were features of the mobile device reading interventions and this study.
Namely, the interventions, when delivered on the mobile device in a systemic, intense (time), and explicit manner, enabled students to statistically outperform the others. Though much of the research in the Chapter II literature review on reading interventions were delivered by a person or more able adult or a desktop computer, there are similarities here. Basically, the main difference is whether a person, desktop computer, or mobile device delivered the interventions. The other reading intervention variables were similar: small groups (the mobile device was a one-on-one scenario—the student and mobile device), explicit, intense (suggesting the many mobile device group), and systemic.
Essentially, many and no (none) use of mobile devices are better than some use to increase DIBELS mid-year subtests scores. 
Another finding uncovered that females in the many range scored better than males in the same range on the DIBELS mid-year subtests WUF with a mean difference (MD) that equaled 8.817. This finding was similar to one above in that females significantly outperformed males when they used mobile devices in the many range. Essentially, this research suggests that kindergarten teachers who use mobile device reading interventions should do so with female students who have been shown to score better on the DIBELS WUF mid-year subtest. Stated another way, females who used mobile devices in the many range made significant gains in expressive/oral language as measured by the DIBELS WUF mid-year subtest, warranting that female kindergarten students use the mobile device reading interventions a lot to boost WUF scores.
Finally, when data was analyzed specific to usage and ethnicity, there were no significant findings. The researcher would not suggest that others use the identified mobile device reading interventions herein to specifically target ethnic groups alone.
In summary, these research results have revealed some statistically significant findings and echo the ones found by Cassady and Smith (2003), Nicolson et al.(2000), Rebar (2001), Soe et al. (2000), and Watson and Hempenstall (2008), who found that targeted reading interventions delivered on a computer can match or exceed those of traditional paper and pencil methods.

Similarly, the researcher’s findings also coincide with Brinkerhoff and Bowdoin (2008) whereby the combination of text and digital narration accelerated phonemic awareness, vocabulary, fluency, and comprehension. However, it should be noted that the researcher’s endeavor used reading interventions delivered on mobile devices, not on a desktop computer, as in these cited research studies.

Therefore, the possible implications of the use of mobile device reading interventions as described in this document strongly warrant their use in the kindergarten classroom as a reading intervention specifically when measured by the DIBELS mid-year WUF, PSF, NWF subtests. These research findings also support the use of mobile device reading interventions in the kindergarten classroom as a supplemental intervention tool as measured by the DIBELS WUF, PSF, and NWF subtests. 

However, there were no statistically significant findings as measured by the DIBELS, ISF, and LNF subtests. Additionally, females who used mobile device reading interventions statistically outperformed males who used mobile device reading interventions as measured by the DIBELS WUF subtest. This finding underscored a similar finding by Vadsay et al. (2006), where female students significantly outperformed males of the same group in Oral Reading Fluency: F (1, 63) = 7.987. p <.01 after they received systemic code-oriented phonemic awareness and alphabet principle interventions. It should be noted, however, that the Vadsay

et al. research was in the form of traditional interventions delivered by paraeducators, not on mobile devices or desktop computers.

However, the lack of statistically significant findings on the DIBELS ISF and LNF mid-year subtests when comparing mobile device reading interventions and traditional reading interventions concurs with Tillman’s (1995), Trushell and Maitland’s (2005), and Wood’s (2005) findings that computer-assisted reading interventions do not help the struggling reader. Again, the researcher’s study used mobile devices to deliver the reading interventions, not desktop computers.

Furthermore, when mobile device use was analyzed by usage (many, some, none), a similar trend emerged. Specifically, those students who used the mobile devices in the many range statistically outperformed those students in the some range on all DIBELS subtests (ISF, LNF, PSF, NWF, and WUF). When many use was compared with no use (none), those students in the many range statistically outperformed those in the none range as measured by the DIBELS LNF, PSF, and NWF subtests. 

Also, when those students in the no use range (none) were compared with students in the some range, there was a statistically significant finding as measured by the DIBELS LNF, PSF, and NWF subtests that favored those students in the none category. Lastly, the females in the many range statistically outperformed the males in the same category as measured by the DIBELS WUF subtest. Essentially, when comparing the amount of usage, this research study revealed that students performed better when they used the mobile devices a lot (in the many range) or not at all. 

All of these findings mirror many of the findings in the Chapter II literature review whereby when reading interventions are delivered in a small group and in a systemic, intense, explicit manner, greater gains were forthcoming (Cavanaugh et al., 2004; Foorman et al., 2003; Good, Kaminski, in press; Menzies et al., 2008; NRP, 2000; Phillips et al., 2008; Torgesen et al., 1999).

The researcher would recommend that any mobile device reading intervention endeavor (including one similar to this one) be done to achieve similar results. Simply stated, if mobile device reading interventions are used, they should be used on a regular basis or a lot to see similar gains. 

Limitations


Casual-comparative research does have some limitations, especially more than experimental research. One such limitation is the lack of randomization (Gall, Borg, et al., 1996; Gay et al., 2006). The participants in the study were already assigned to their classrooms, making random assignment impossible. However, an analysis of covariance (ANCOVA) which was performed with the DIBELS subtests ISF, LNF, and WUF enabled the researcher to equate the groups for possible differences on the covariant (the DIBELS pre-test). Regardless, the pre-existing differences in the groups pose a limitation in the study.


Additionally, interpreting the findings of a causal-comparative research endeavor should be done with caution. For example, a disadvantage of causal-comparative research is that the alleged relationships (cause/effect) may, in fact, be the opposite. Essentially, if a relationship exists between x and y, x can cause y and vice versa y can cause x, or a third variable, z, could cause x and y (Gall, Borg et al., 1996; Gay et al., 2006). Hence, the reader should use caution when interpreting the results of the study.

As identified in previous research, causal-comparative research does have limitations, as mentioned above. Miles and Shevlin (2001) identified three criteria to establish causation, including association, direction of influence, and isolation:

·  First, the researcher’s analysis did reveal an association between mobile device reading interventions and traditional reading interventions as measured by some of the DIBELS mid-year subtests. 

· Additionally, the amount of mobile device usage underlined associations as measured by the DIBELS mid-year subtests. These associations, though not sufficient alone, hint at causality. 

· Next, the direction of influence can be established by determining if the cause comes before (first in time) the effect.  As Miles and Shelvin conclude, “Changes in the dependent variable must be observed after a change in the independent variable, in other words, x always precedes y” (p. 114). 

In the researcher’s study, the independent variables (mobile device, traditional interventions, and amount of mobile device usage) preceded the dependent variables (DIBELS mid-year subtests). Lastly, isolation is the researcher’s ability to isolate or be certain that the independent variable (s) is the cause of the dependent variable (Miles & Shelvin, 2001). Basically, it is the ability to control for other independent variables in the researcher’s study. For the researcher’s study, there were possibly other independent variables that were unable to be controlled. Therefore, the reader should use caution with the interpretation of the results identified. 

Another limitation of the study, as alluded to above, was the limitation in the researcher’s ability to control for the types of traditional reading interventions used by kindergarten teachers. The district in which the research took place used the Open Court reading curriculum for its core instructional program and used various other supplemental reading intervention programs. These typically included various materials obtained by the individual teachers and supplemental materials that are included in the Open Court curriculum. Though this lack of control gave the teachers more flexibility to meet the specific needs of their students, it is a limitation of this study. 

Additionally, because the study took place in four different elementary schools, controlling the different school cultures was impossible. Each school, though similar, had its own instructional environment and initiatives that created a specific school culture (Bruner, 1996). Compounding these limitations are the different experience levels of the teachers, their fidelity to the core reading curriculum, and other school-level and student-level factors beyond the scope of this research and outside the researcher’s control.

For instance, school-level factors are all the underlying and intricate workings of an elementary school. This includes anything from teacher attitudes, motivation, school cleanliness, parental support, age of the school building, and community involvement; the list continues. Student-level factors are specific to students. Basically, students have varying exposure and access to technology outside of school, varying background experiences, cultural differences, socioeconomic differences, etc. Even though the 21st century has become more digital, some students, especially kindergarten students, may lack exposure and use of technology before they arrive at schools where technology access may be evident. Regardless, both school-level and student-level factors were beyond the researcher’s control and, hence, a possible limitation of the study.

There can often be variables that negatively affect a research study, and this study, again, is by no means immune to limitations. Another limitation of this study was the length of the study. The kindergarten teachers involved in the study used mobile devices from October through the beginning of January the following year. This was between the beginning of the year and mid-year DIBELS assessments and may not have been a long enough period of time to see sustained results. 

Ideally, the mobile devices could have been used for the entire year (after the initial DIBELS screening and ceasing before the end-of-year screening). However, the district in which the research took place used a shared model approach towards the use of mobile devices in the schools. This model allowed teachers to share the devices across the grade levels for special projects and remediation. Hence, for the duration of this study, the mobile devices remained in the kindergarten classrooms. They were then returned for general circulation among the other classes in each respective school in January.

Additionally, in the district where the research took place, the researcher was involved in the implementation of the mobile device initiative for the district (before this research took place). Serving as the district’s technology integration specialist, the researcher helped maintain the devices, modeled their use, and provided staff development for teachers on the use of the devices and on how to integrate them into the curricula. However, when the actual research took place, the researcher was an associate principal at two of the four elementary schools involved in the study. These both are potential limitations of the study.


Furthermore, the likelihood of replicating a research study, the generalizability, can be a limitation as well. This study, like many others, lacks some degree of generalizability. The possibility of replicating this study may be slim due to the nature of the copyrighted material used as mobile device reading interventions. However, Chapter III of this research study should provide a better understanding for the reader to grasp the complexity of the participants of the study, the methodology, and research design. Also a barrier to the generalizability of this study is the rapid speed of changing technology. Spurred by many third party vendors of hardware and software, the evolution of this technology may render some of the applications in this study outdated.  


In summary, regardless of the study’s limitations, the study contributes to the body of educational research on the topic of mobile devices used to deliver targeted early reading interventions in the kindergarten classroom.

Recommendations for Further Research 


The researcher recommends that more quantitative and mixed-method research endeavors take place to fill the void of the lack of research with mobile devices in the primary classrooms to teach students foundational reading skills. Driven by educational institutions desire to have all students literate by 2014, this urgency has been placed at the forefront of educational reform of educators and has created a scrambling effect in United States’ schools. However, more than just a lone tree in a forest of solutions, this urgency must be seen as a forest in which many trees provide a healthy and flourishing environment.


This urgency is no cause for alarm, but more of a gentle nudge to further refine pedagogical practices that reflect a diverse and empirically sound landscape. With new tools in teacher toolboxes and new initiatives at the federal and state levels of education, schools and educators can draw on sound research practices to meet the needs of diverse student populations. Essentially, research must expand to include new tools that have found their ways into today’s classrooms, more specifically, mobile devices.


It is recommended that a large scale quantitative longitudinal study that explicitly and systemically uses mobile devices to deliver targeted reading interventions for full-day kindergarten students over multiple grade level years would prove beneficial. Additionally, if more variables like the type and duration of traditional reading interventions were controlled, maybe a more direct conclusion of causality could be implied. Other variables that could be controlled in this type of longitudinal study could include documentation of types and durations of traditional reading interventions used, teacher experience level, the role of professional development (in operational use of mobile devices, integration of such devices, and the use of a variety of reading interventions), teacher comfort levels with mobile devices, social-economic status of the students, and other variables that would benefit from isolation in a similar study. Additionally, randomly assigning participants to control and experimental groups would add to the efficacy of a similar research endeavor.


Additional research could and should also be conducted with the reading interventions used in this study. Though this research endeavor has shown the effectiveness of the mobile devices to positively impact DIBELS mid-year subtests scores, similar and varied other studies would either confirm or rebuke these initial findings. Also, as the convergence of hardware, software, and content continues, other educators and vendors are encouraged to strive to empirically ascertain the effectiveness of newly developed applications and to add to the growing body of educational research. Future research studies could also use the DIBELS assessments, coupled with other measurements, to further determine potential statistical significance without relying on one measurement tool. 


Furthermore, though much of the current research of mobile devices in schools is in the form of qualitative undertakings, this continued research is essential for educational stakeholders to make key decisions on the use of mobile devices in America’s schools. These types of projects could also focus on the attitudes and perceptions of early language learners, their parents, and school personnel. It would be interesting to better understand how parents and caregivers are exposing their children to mobile devices before they enter school as communication devices, game devices, and/or educational learning tools. 


In addition, with the recent nationwide push to the Response to Intervention (RtI) model to meet the educational needs of struggling students, supplemental reading interventions (scientifically-based) delivered on mobile devices could provide schools with Tier II and Tier III interventions. The efficacy of such interventions must be identified for use. Though these preliminary findings suggest that mobile devices can play a significant role in explicitly and systemically delivering targeted reading interventions, schools and researchers must continue to justify their effectiveness. 

In summary, the empirically justified research base of mobile devices in the primary grades as reading intervention tools is sparse. However, with a strong research base of computer-assisted instructional applications used as reading interventions in the primary grades, this research of mobile devices can be catapulted into the 21st century. The researcher recommends that others who are using mobile devices in the primary grades engage in quantitative, qualitative, and mixed-method research endeavors in an effort to further determine the efficacy of mobile devices in America’s schools and, more specifically, the use of mobile devices to teach early literacy skills.

Conclusion


This research found that there was a statistically significant finding favoring students who used mobile device reading interventions compared to those who used traditional reading interventions as measured on the DIBELS mid-year subtests WUF, PSF, and NWF. Additionally, females who used mobile device reading interventions statistically outperformed males who used mobile device reading interventions as measured by the DIBELS mid-year subtest WUF. Similar statistically significant findings were revealed by amounts of mobile device usage. Those students who used the mobile devices in the many range statistically outperformed those in the some range on all the DIBELS mid-year subtests (ISF, LNF, PSF, NWF, WUF). 

Also, those students who used mobile device reading interventions in the many range statistically outperformed those students who did not use the mobile device reading interventions (none) as measured by the DIBELS mid-year subtests LNF, PSF, and NWF. Additionally, those students who did not use mobile device reading interventions (none) statistically outperformed those who used the mobile device reading interventions in the some range as measured by the DIBELS mid-year subtest LNF, PSF, and NWF. Finally, those female students who used mobile device reading interventions in the many range statistically outperformed the males in the same range as measured by the DIBELS mid-year subtest WUF.


On another note, Carol Ann Tomlinson (2001) and others have called for teachers to continually differentiate instruction in the classroom. This differentiation provides multiple approaches in content exposure, the process of learning (pedagogy), and products for learning, according to Tomlinson. Though more complex than this, differentiated instruction can take many forms. However, one piece of differentiated instruction is delivering content to learners in various and multiple formats. 
Mobile devices can provide a new tool for the differentiated classroom. Mobile devices, in some ways, are uniquely suitable for differentiated instruction, especially when compared with traditional desktop technology because of their size, ease of individual use, and ability to provide students privacy, an important factor in differentiation. These devices can be armed with eBooks, multimedia (videos, audio), and various third party applications that allow a teacher to target the needs of individual learners and allow students to choose learning applications most suited to their needs and preferences. As evident from this research study, the identified early reading interventions delivered on mobile devices can afford teachers a differentiated instructional tool to statistically improve DIBELS scores.

However, it is never that easy. As with any new initiative, be it technology, a new curricular program, or differentiated instruction, staff development is essential to afford teachers the opportunity to authentically integrate new methods or tools Specific to technology, and even more to mobile devices, staff development plays a key role in the integration of these new tools. Once educators can operationally use the mobile device, there’s not necessarily a guarantee that they can then authentically integrate the mobile devices into their curriculum. 
For this to happen, the researcher saw that teachers needed time to collaborate with one another and experts in the field. Through this collaboration, planning, and modeling, teachers seemed better able to integrate the mobile devices into their existing curricula. This also underscores Vygotsky’s Zone of Proximal Development (ZPD), (McLeod, 2007) in that the more able adult would be the expert in their field who can create the content for the mobile devices and model the use of the application as well until the teacher is able to do so on his/her own. 

This can also be valuable because overwhelmed teachers do not need another unfunded mandate or haphazard initiative to consume their time. Essentially, if teachers can work with each other and experts to help them converge the new tool (mobile devices) with the creation of digital content that coincides with their current curricula and state standards, the teachers seem more apt to use the devices for a sustained amount of time instead of a new initiative that remains in the file cabinet  because it is just one more thing to do.


With the new tool and materials ready for use, what’s the best way to get these resources into the hands of students? The researcher’s district implemented a shared model approach for the use of mobile devices in its elementary schools. Twenty-eight mobile devices shared by six grade levels is less than ideal for a sustained, integrated approach to target mobile device reading interventions. The researcher would recommend that either more mobile devices be bought so that each teacher had a set of five or so or entire class sets be purchased to give students greater access to the mobile devices. 

Though not addressed in the researcher’s study (yet seen anecdotally by the researcher), the power of a mobile device to engage a learner should be noted. As seen in the literature review of this study and as anecdotal evidence of this research project, mobile devices have been shown to increase student attention to tasks and reduced off-task behaviors over time. The significant gains by those in the many range of mobile device use compared with the some and none, as well as the gains by the no use (none) compared with some, suggest that students may be motivated to use the devices. This may have not been efficient enough. The data suggests that the students performed better after prolonged periods of use or no use at all. This is also supported by Vahey and Crawford’s (2003) research where off-task behaviors were reduced over time. 


Finally, the researcher does believe that the use of mobile device reading interventions as a supplement to a core code-oriented reading curriculum can statistically improve the scores on the DIBELS mid-year subtests, especially if used for greater amounts of time. This belief is supported by the research findings and through the literature review in Chapter II. 

However, it should be noted that this systemic and explicit approach by itself may not be enough. As stated in Chapter II of this research study, if coupled with motivation, scaffolding by the teacher, cooperative learning, high expectations, teacher attitude, a fun learning environment, prompt feedback, and self-regulated students, explicit, systemic and targeted reading interventions have the potential to spur the reading acquisition of primary age students. Furthermore, the researcher would be remiss to not state that this, as all research endeavors, can never exactly draw precise conclusions, nor would one want to draw precise conclusions. If so sure, one could surely be wrong.
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