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Abstract 

 Students with dyslexia, dysgraphia, and a variety of other learning 

disabilities often struggle in school. Cognitive load plays a prominent role in these 

struggles. For students with dyslexia and dysgraphia, cognitive processing is 

overloaded when simply trying to read or write words.  However, mobile 

technologies can help to reduce this cognitive load. The purpose of this study is 

to explore the use of mobile technologies and their effect on cognitive load. By 

analyzing the effects of mobile technologies on these students’ cognitive load, we 

will be able to help students and adults with learning disabilities.  In particular, the 

Learning Ally app will be used to help students with reading knowledge, while the 

Dragon Dictation app will be used to help students with writing composition. 

Students will rate their perceived cognitive load after each treatment and will take 

an attitudinal survey at the end of all treatment sessions. In addition, teacher 

observations will be conducted to determine if their actions affect the perceived 

cognitive load of the students.  

 This study will employ quantitative methods in order to determine the 

effectiveness of the treatments in this study. In particular, paired sample t-tests 

will be used to determine if there is any difference between the achievement 

scores of the reading knowledge quizzes and the writing composition scores. 

Correlation statistics will be used to determine if there is a relationship between 

the students’ perceived cognitive load of treatment and the achievement scores. 

Correlations will also be used discover the link between the students’ attitudes 

and their achievements, along with the link between attitudes and cognitive load. 
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Finally, the study will examine how teacher actions affect cognitive load and 

achievement scores.  

 The results indicate that there is no difference between reading or writing 

achievement scores regardless of the use of an iPad app. There is, however, a 

significant difference in the cognitive load of students when they use an iPad app 

for reading knowledge. There is no significance difference in cognitive load when 

students use the iPad app, Dragon Dictation, for writing compositions. The 

students’ attitudes did not affect their achievement scores or the cognitive load. 

Teacher observations scores were extremely minimal and did not have any effect 

on student scores.  

 This study examines an area that has not been thoroughly researched – 

the use of iPad app to increase achievement scores and reduce cognitive load in 

students with learning differences. However, future research is needed, 

especially in the area of reading. Due to comments from the students, they 

preferred the teacher to read the story over the Learning Ally app. Further 

research is needed to determine the cause of this, and, if the differences in how 

the story is read aloud effects student comprehension. Future research is also 

needed with regard to writing. Students had a very difficult time using the Dragon 

Dictation app. Thus, it would be beneficial to complete more research after 

students have had more instruction in the use of and practice with the Dragon 

Dictation app.  
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CHAPTER 1 

Introduction 

 School districts and individual campuses alike have invested hundreds of 

thousands of dollars to purchase quality technology tools for teachers and 

students.  According to the National Center for Education Statistics, in 2010 98% 

of public schools had computers with internet access for students on a 3:1 

student to computer ratio (National Center for Education Statistics, 2010).  

Although funding for technology in public schools comes from many sources, 

local, state, and federal tax dollars among others, the U.S. Government awarded 

$270 million in technology grants to public schools through the Education 

Technology State Grant Program in 2009 alone (Market Data Research, 2010).   

Despite many millions of dollars spent to make computers and technology 

available to teachers and students, this technology seems to be obsolete as 

more and more people are quickly migrating to mobile technologies. According to 

a survey conducted by Rainie and Madden, along with the Pew Research 

Center, in 2005, one in five 18-28 year olds in the United States own an MP3 

player (Berk, Atkinson, and Comerford, 2007). With the introduction of Apple’s 

iPhone, iPod, and iPad in recent years, surely these numbers have increased 

tremendously. In fact, the use of mobile technologies in education is quickly 

becoming a regular fixture on college and university campuses. Duke University 

gave incoming freshmen ipods with orientation materials, while the president of 

Arizona State University frequently creates podcasts of interests to the students 
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enrolled on his campus (Berk et al, 2007). Other higher education campuses that 

have embraced the use of mobile technologies include Abilene Christian 

University, Pepperdine University, Reed College, Notre Dame, Oklahoma State 

University, University of Cincinnati, and the University of Toronto (Berk et al, 

2007).  

While institutions of higher education tend to be embracing the mobile 

technology revolution, those in K12 education are finding it hard to make the 

change. Perhaps this is due to the large amount of funding needed for K12 

schools to purchase class sets of iPods, iPads, and mp3 players. While college 

campuses embrace the “bring your own device” philosophy, K12 campuses must 

provide these devices for their students. Those that do attempt to embrace the 

bring your own device trend struggle with infrastructure issues such as wifi 

bandwidth to support so many people connecting at once, as well as inequality 

between those that have mobile devices and those that do not.  

At the same time, much research has been done with regard to cognitive 

load theory. Clark and Mayer (2011), report that cognitive load consists of three 

types of processing. The first type of processing is extraneous processing. 

Extraneous processing does not support the instructional objectives in any way. 

The second type of processing is essential processing. This type of processing is 

used for the materials relevant to the course. The third type of processing is 

generative processing. Generative processing is directed toward a meaningful 

understanding of the course materials. It helps learners make sense of the 

material. When course instruction requires too much of each of these types of 
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processing, the brain becomes overloaded.  The goal is to combine each of 

these things in such a way as to not overload the brain with too much information 

and to free working memory for the learner (Clark and Mayer, 2011).  

For students with dyslexia and other learning disabilities, cognitive 

processing is typically overloaded when simply trying to read class assignments. 

Because their brains are working so hard to decode words, they are unable to 

comprehend the assignment. This leads to cognitive overload. The use of mobile 

technologies in the classroom that allow students to listen to reading 

assignments aim to help students with learning disabilities by decreasing 

cognitive load and increasing both fluency and comprehension (Rose and 

Sherry, 1984; Thoermer and Williams, 2012; Rasinski, 1990). 

Students with dysgraphia can also benefit from mobile technologies. 

Students who suffer from dysgraphia have difficulty with handwriting, spelling, 

and putting their thoughts onto paper. In particular, two specific types of apps can 

help students with dysgraphia. The use of spelling game apps and dictation apps 

can help teach students proper spelling, and relieve the stress of completing 

writing assignments (Kerchner and Kistinger, 1984; Barone and Wright, 2008).  

With this in mind, this study seeks to examine the effects of mobile 

technologies when used to reduce cognitive load. Although there are many ways 

that mobile technologies can be used, this study is interested in the effects of 

mobile technologies on both reading and writing skills in students from second to 

eleventh grade. In addition, this study focused on the use of iPads with these 
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students despite the fact that there are a variety of mobile technologies that could 

be used.   

Statement of the Problem 

For over twenty years, schools have purchased technology hardware and 

software for teacher implementation and student use. Unfortunately, much of this 

technology remains on a shelf collecting dust. Much of this technology is large 

and bulky, is housed in separate rooms on the campus, or just isn’t user friendly. 

However, mobile technologies are much different. People of all ages have 

embraced the use of the iPhone, iPod, and iPad. I have personally used my 

iPhone to occupy children as young as two, and have witnessed adults in their 

sixties and seventies attend classes at the Apple Store. It seems that everyone 

has access to a smartphone or mp3 player these days, and some even have 

multiple devices.  The use of these devices means that people have access to 

information anywhere and at any time, especially if those devices have internet 

connectivity.  

Not only have consumers embraced mobile technology devices, but 

software developers have also embraced this sudden reliance on mobile devices. 

Apps are appearing for both the Apple iOS, as well as devices that operate on an 

Android operating system, at an alarming rate. In April 2012, Adrian Kinglsey-

Hughes reported over 600,000 apps in the Apple app store, 400,000 Google 

apps, and 70,000 Windows apps. As of April 2013, a search for education apps 

in the Apple app store revealed over 10,000 educational apps. Many of these 

apps can greatly help students with learning disabilities by allowing them to 
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reduce their cognitive load (Clark and Mayer, 2011). For example, the 

“SpeakText for Me FREE” app will read documents, web pages, and keyed in 

text aloud to students, while the “Dragon Dictation” app will type spoken words 

for the user.  

By examining the effects of cognitive load on students, especially those 

with learning disabilities, we can begin to identify strategies and methods that will 

help students and teachers effectively integrate the use of mobile technology 

software and hardware into classroom instruction. With this understanding, we 

can create a model of mobile technology use that takes into account the 

principles of cognitive load, for successful technology integration into classroom 

instruction for students with learning disabilities.  

 

Background 

Over the past seven years, I held the position of Instructional Technology 

Specialist at a local elementary school.  One of my many duties in this position 

was technology integration for the both the staff and students at the campus. 

Last year, I was also given the task of managing the library, as well as all of the 

resources that it contains. The dyslexia teacher had been especially concerned 

about the lack of audio resources for her students and approached me about the 

possibility of purchasing more audio books. In the process, she also suggested 

the use of an online audio book program geared specifically toward students who 

are blind or dyslexic called “Learning Ally” (www.learningally.org). Another area 

of concern centered around a few students who had severe dysgraphia and the 

http://www.learningally.org/
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dyslexia teacher wondered if apps were available to help students dictate their 

thoughts and ideas.  

I began by installing the Learning Ally app on my son’s iPad. I learned that 

the app was extremely easy to use with a limited number of functions. The app 

downloads books that have been added to a student’s virtual bookshelf, and then 

reads the books aloud to the student.  

Next, I downloaded a free app called Dragon Dictation. This app is also 

limited in its uses and simply allows students to dictate their thoughts. The app 

then records what is spoken in written form. Since students in the state of Texas 

are tested on composition writing in grade four, it is hoped that this app will prove 

highly beneficial for students with dysgraphia.  

It is with these two apps that we began to notice a huge difference in the 

success of our dyslexic students. Students who typically failed comprehension 

tests were now making A’s and B’s. They began coming to the library more often, 

and were purposefully selecting literature. In addition, the students who suffered 

from dysgraphia began writing more with the help of the Dragon Dictation app. 

These two occurrences led me to consider the role that mobile technology plays 

with regard to the cognitive load of students.  

This year I began in a new position as Academic Administrator at a private 

school. This particular campus is designed specifically for students with dyslexia, 

ADHD, and other learning differences. The school has approximately forty 

students in second grade through eleventh grade. The smallest class size is two 

while the largest class size is seven. All students receive full accommodations in 
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each class including all text read aloud, no deductions for grammar or spelling, 

highlighted texts, large font, extended time for processing, reduced written tasks, 

shortened assignments, and frequent breaks. In addition, students are given 

individual accommodations based on their own needs and goals such as 

scribing, frequent snacks, special seat cushions, or colored overlays. While these 

accommodations, coupled with the smaller class sizes, produces a prime 

learning environment for these students, they can still benefit greatly from the 

use of technology.  

At the end of the 2012-2013 school year, the campus applied for a 

$40,000 grant from an area foundation. The purpose of this grant was to provide 

much needed technology to the students of the campus. The grant has provided 

the campus with six Smart Boards in various locations throughout the campus 

and Mac Books to power these devices. In addition, forty iPads were purchased 

for the students.  

The iPads will be equipped with a Bluetooth keyboard and various apps to 

aid in the learning process. Such apps included Learning Ally, Lexia, Dragon 

Dictation, as well as Pages, Numbers, and Keynote (the Mac versions of 

Microsoft Word, Excel, and PowerPoint). Other apps were downloaded for 

various students depending on their learning needs. For example, handwriting 

apps were downloaded for students in 3rd grade, while math facts apps were 

downloaded for students in 5th and 6th grade. 

It is important to note that the device itself is not the important part of this 

study. It is the use of the device coupled with the learning apps of a specific 
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nature that aided the learning of the students. An android device with similar 

apps, or a laptop with similar software installed could just as easily be used to 

produce the same results.  

 

Purpose of Study 

The purpose of this study was to explore the use of mobile technologies 

and their effect on cognitive load. In particular, the cognitive load of students with 

dyslexia, dysgraphia, and other learning disabilities was examined. Since these 

students typically struggle with working memory and cognitive load on traditional 

classroom assignments, they were the focus of this study. By analyzing the 

effects of mobile technologies on these students’ cognitive load, we will be able 

to help students and adults with learning disabilities. A variety of mobile 

technologies and learning apps were examined in order to determine the 

essential elements that make each one successful, and then incorporate those 

elements into a model that effectively instructs and motivates students.  

  

Significance 

The children of today learn much differently than generations of the past. 

They text, tweet, blog, create, and collaborate on a daily basis using a multitude 

of technology devices (Rosen, 2010). Yet when these children go to school, all 

electronic devices are banned and the only productivity device available is a 

pencil and paper.  At times, children with learning disabilities are left floundering 

in the classroom when mobile devices could help solve this problem.  
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Teachers must embrace new technologies and learn to seamlessly 

integrate these technologies into their curriculum if students are going to be 

successful. We can no longer pretend that paper-and-pencil-based methods are 

appropriate for the children of the iGeneration, much less children with learning 

disabilities. As the intensity of the curriculum increases, the cognitive load of 

students will also increase. Therefore, it is imperative that teachers find ways to 

help reduce this load while still ensuring that students learn this material.  

Students will directly benefit from this study. As we learn more about the 

effect that mobile technologies have on cognitive load, we will better be able to 

provide effective learning opportunities for students of the iGeneration with 

learning disabilities.  

Teachers and administrators will also benefit from this study. When 

teachers are aware of the cognitive load that curriculum presents to students as 

well as how mobile technologies affect this load, they can better plan instructional 

lessons and create content for mobile technologies. Administrators will also know 

how to support both the students and teachers on their campus as they begin 

using mobile technologies.  

 

Assumptions and Limitations 

This study follows the students at a small, private school for students with 

learning differences as they participate in classroom lessons using mobile 

technologies. Thus, one of the limitations of this study is that the findings may or 

may not be generalizable to campuses or districts other than the one studied. In 
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addition, only students with specific learning differences were used in the study 

(dyslexia, dysgraphia, ADHD, auditory processing disorder). Therefore, the 

findings may not be reflective of the results that might be obtained from students 

with other learning differences.  A final limitation of this study is the time frame 

with which it occurred. Since only one experiment was conducted with regard to 

using or not using apps, we cannot generalize this study to those that might gain 

more data through additional experiments.   

There are also several assumptions that must be made with this study. 

Since this study involves surveys and likert scales, we must assume that 

participants are truthful and honest when completing such scales. We must also 

assume that the participants are representative of the general population of 

students with dyslexia, dysgraphia, and ADHD despite the fact that these 

students learn in a very specialized and customized environment. Finally, we 

must assume that the teachers present during the presentation of the treatments 

have remained neutral, and have not compromised the treatment in any way.  

 

Definition of Terms 

App – short for application; typically a software program designed  

         specifically for mobile technologies such as the iPhone, iPod, and iPad.  

Assistive Technology – any technology that can increase, maintain, or  

 improve functional capabilities of a child with disabilities. (Individuals  

 with Disabilities Act Amendment Section 602, 1997)  
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Cognitive Load – the load that is placed on the learner’s cognitive system during 

 a learning task (Paas, et. al. 2003) 

Curriculum – a course of study; one subject or program 

Dysgraphia – a learning disability that affects the writing of a student.  

Primarily, students with dysgraphia exhibit difficulty with spelling,  

handwriting, and putting thoughts onto paper (National Center for  

Learning Disabilities, 2013).  

Dyslexia – a learning disability that affects a student’s ability to read. While  

most people associate dyslexia with a reversal of letters, dyslexia can  

also affect the ability of a student to process language, spell words,  

organize materials, and manage time (National Center for Learning  

Disabilities, 2013).  

Extraneous Cognitive Load – Cognitive load placed on the learner as a result of 

 instruction that is designed inadequately 

Germane Cognitive Load – Cognitive load placed on the learner as a result of

 constructing new schemas  

Higher Education – Education that happens after a student graduates from high 

 school and continues on to college level education 

Intrinsic Cognitive Load – Cognitive load placed on the learner as a result of the 

 amount the knowledge that the learner already possesses about the topic 

 being presented 

K12 – Kindergarten through twelfth grade 

Learning Disability – typically affects school aged children of normal  
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intelligence and affects their ability to learn certain skills in reading,  

writing, and math. Can also be referred to as a learning difference.  

Mp3 – a standard audio format typically used for downloadable music and  

  audio files.  

Mobile Technology – technology devices that can access a variety of files and 

 apps anywhere and at any time. 

Working Memory – the temporary storage system necessary for the processing 

and comprehension of information (Baddeley, 2000; Zayed et. al., 2013) 

  

Summary 

Technology plays a major role in the lives of our students, yet they rarely 

get the opportunity to use it for real world purposes while at school. The 

complexity of the curriculum continues to increase, yet the tools used to learn this 

curriculum remains stagnant. This only adds to the cognitive load of students as 

they learn this very complex material. This study aims to examine specific uses 

for mobile technologies in helping to reduce the cognitive load of students.  The 

results of this study will help teachers to reduce the cognitive load of students by 

incorporating mobile technologies into the daily routines of students. 
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CHAPTER 2 

Introduction 

 While the concept of mobile learning in education is nothing new, there 

has been a limited amount of research done on the topic. The research that has 

been done has primarily focused on higher education (Corlett, et. al., 2005; Duke 

Digital Initiative, n.d.; Bogney, 2006), libraries (Ruleman, 2012; Hegarty and 

Wusteman, 2011; Strong, 2006; Berk, et. al., 2007; Mikkelson and Davidson, 

2011; DeSarkar, 2012), and the use of mobile technologies to provide a one-to-

one environment for students (Dunleavy, 2007; Liang, 2005; Penuel, 2006). 

Some research has also been conducted regarding the use of assistive 

technology (Brackenreed, 2008; Puckett, 2004; Edyburn, 2007). Unfortunately, 

there is very little research to support the use of mobile technologies with 

students in kindergarten through twelfth grade, and an even smaller amount of 

research to support the use of mobile technologies with learning disabled 

students.  

On the other hand, many educators have seen the worth of mobile 

devices and their use in the classroom. They have begun to present their ideas 

and classroom observations at educational conferences, on blogs, and on 

websites (Burch, 2013; Harkey, 2013; Teach-Thought, 2012). These articles 

support the need for scholarly research in this area.  

Perhaps the reason that teachers have seen the value of mobile 

technologies in the classroom is because students with learning disabilities are 

successful in areas where they have not been before. There are a multitude of 
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apps available that help students to read and write. This in turn reduces the 

cognitive load and working memory of learning disabled students, and allows 

them to complete assignments at the same level as students without learning 

disabilities.  

 

Mobile Technology in Higher Education and Libraries 

 Institutes of higher education and the libraries at these institutions have 

been the first to begin using mobile technologies in the classroom. Perhaps this 

is due to the age of the students since older students typically do not need as 

much instruction on the use of technology devices as younger students do. Or it 

could be that institutes of higher education are not under the same pressure as 

K12 schools are to provide each and every student with their own device. 

Regardless, there are a multitude of colleges and universities that are choosing 

to use mobile devices for teaching and learning. Some of these include Duke 

University, Arizona State University, Abilene Christian University, and Curtin 

University, just to name a few.  

 One way that universities are employing mobile technologies is through 

the use of podcasting. Time is of the essence for many college students, and 

podcasting seems be one way to deliver instruction to students in a more time-

friendly manner (Berk, et. al., 2006). With this in mind, the Curtin University 

library sought to provide its students with podcasts to help new students become 

aware of the services that the Curtin University library provided. Podcasts later in 

the semester focused on research skills (Berk, et. al., 2006). While the only data 
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that was reported was a usage report for each podcast created, the report does 

show high levels of usage.  

 The University of California at Merced library took this podcasting 

approach one step further by providing its students with iPod Touches available 

for checkout (Mikkelsen and Davidson,2011) . Like Curtin University, the 

librarians created podcasts to help students learn about library services. 

University library data reveals that the number of students who received the 

introductory library tour increase once the tour was available via podcasts 

(Mikkelson and Davidson, 2011).  

 In 2006, Bongey, Cizadlo, and Kalnbach studied course casts that were 

created for students at the College of St. Scholastica. The primary aim of these 

course casts were simply to provide biology students with additional study and 

support materials in the form of recorded lectures provided as mp3 files. Server 

statistics shows a great increase in the usage of the mp3 files over the course of 

the semester. In addition, the professor who created these podcasts began 

receiving emails from non-students who had also listened to the podcasts 

(Bogney, Cizadlo, and Kalnbach, 2006). This indicates that many people are 

taking advantage of mobile technologies for learning.  

  While podcasts and iPods are becoming a fixture at institutes of higher 

education, the tablet PC is also beginning to make its way into the realm of 

education. During the 2005-2006 school year, students and faculty at the 

University of Ontario Institute of Technology were issued tablet PC’s to use 

during classes (Oosterveen, Muirhead, and Goodman, 2011). The researchers of 
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this study sought to determine what benefits the students thought the tablet PC’s 

provided. While the comfort levels of the students did not increase with the use of 

the tablet PC’s, it was determined that students who used the tablet PC’s spent 

more time blogging, using library resources online, and generally spending more 

time on the internet per day than they had in the past (Oosterveen, Muirhead, 

and Goodman, 2011). This data shows that mobile technologies provide greater 

opportunities for students in these areas than traditional desktops and laptops 

do.  

  While Apple’s iPod Touch and iPhone have been on the market for many 

years, the iPad did not emerge until 2010. The larger screen opened up many 

other avenues for the use of tablets in education, and Indiana University-Purdue 

University Indianapolis decided to study the use of Apple’s new iPad in the 

university setting (Rossing, et. al., 2012). Students were able to use university 

iPads during class time. At the time of the study, the results proved inconclusive 

as to the perceived benefits of the use of the iPad (Rossing, et. al., 2012). This 

was due to the several factors including the novelty of the device making it hard 

to use, having to share the device with others, and the on-screen keyboard being 

difficult to use (Rossing, et. al., 2012).  

 

Mobile Technology for One to One Environments 

 As early as 2001, Elliot Soloway advocated for the use of handheld 

devices in K12 schools as an option for getting technology into the hands of 

students. At the time, Palm Computing Inc. manufactured small handheld 
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devices dubbed as personal information managers or personal digital assistants 

(Soloway, 2001). He stated in his article, “Handheld Devices are Ready-at-

Hand,” that K12 school districts did not have the funds to put a desktop or laptop 

computer into the hands of every child. It simply was not cost effective. However, 

the use of handheld devices allows students with unique learning opportunities 

that they might not have had otherwise (Soloway, 2001).  

 In 2005 Liang et. al. studied the components of a digital classroom 

environment. The researchers knew that one to one ratios of devices to students 

were the wave of the future. In an effort to prepare educators and school district 

technology departments on the elements necessary for successful 

implementation of one to one devices, they devised a set of components needed 

in every classroom employing one to one technology. These components 

included student devices, a communication network, a classroom-shared display, 

a teacher device, classroom servers, and a device management system (Liang 

et. al., 2005). The researchers also studied various types of one to one devices 

including student response systems, electronic English dictionaries, and laptop 

computers. Overall, students responded positively to these devices and showed 

an increase in learning (Liang et. al., 2005).  

 William Penuel (2006) analyzed many different research studies regarding 

one to one computing in his article titled, “Implementation and Effects of One-to-

One Computing Initiatives: A Research Synthesis.” While his analysis initially 

focused on articles using the key words, “one-to-one initiative,” it was eventually 

narrowed down to 30 articles solely about the use of laptops with wireless 
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connectivity. All of the studies had one of the following four primary goals: 

improve academic achievement, reduce the digital divide between those that 

have access to technology resources and those that do not, increase economic 

competitiveness, and/or to improve instructional quality (Peneul, 2006). Peneul 

found that in the majority of the initiatives studied, students used word processing 

software for writing assignments, taking notes, and homework assignments. 

They used the internet for researching a variety of topics and email and chat 

programs for communicating with teachers and classmates (Peneul, 2006). It 

was also found that the teachers’ beliefs about the laptops and software provided 

on the laptops played a role in the amount of use the laptops received in the 

classroom. If the teacher believed that the students were capable of completing 

assignments on their own and that the appropriate resources are available on the 

laptops (i.e. – software programs, and internet resources), then teachers were 

more likely to allow students to use the laptops to complete learning activities 

(Peneul, 2006). Peneul also determined that classrooms with a one-to-one 

student to laptop ratio had several advantages over students who had a higher 

student to laptop ratio. Peneul’s findings indicate that students do benefit from 

having their own personal device for completing school assignments.  

 Dunleavy, Dextert, and Heinecket (2007) also examined the use of one-to-

one laptops in the school setting. Specifically, they examined the use of laptops 

in the middle school setting for a variety of activities. They found that the primary 

use for the laptops was for conducting internet research and then incorporating 

that research into projects utilizing productivity software programs such as word 
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processing documents, spreadsheets, or slideshow presentations (Dunleavy, 

Dextert, and Heinecket, 2007). Teachers also used the laptops for presenting the 

students will drill and practice exercises. These exercises provided students with 

immediate feedback, and allowed the teachers to focus on more individualized 

instruction (Dunleavy, Dextert, and Heinecket, 2007).  Finally, students and 

parents were able to access online communities such as classroom websites that 

enabled learning to continue and communications between the student and 

teacher to occur in a “just in time” manner. Class material, teacher instructions 

for students, and messages for parents can all be accessed as it is needed by 

students and parents (Dunleavy, Dextert, and Heinecket, 2007).  Despite some 

concerns from the teachers regarding the use of the laptops, it seems that the 

benefits of the one-to-one laptop initiative far outweighed the drawbacks. 

 

Assistive Technology 

 According to the Individuals with Disabilities Act Amendment Section 602 

(1997), assistive technology is “any technology that can increase, maintain, or 

improve functional capabilities of a child with disabilities.” Assistive technology 

can include items such as screen readers, text-to-speech readers, speech-to-text 

converters, braille readers, trackballs, and specialized joysticks and switches. 

Most of these items are meant for students with severe physical disabilities such 

as blindness or the inability to move and use fingers, hands, or arms. Other 

items, such as text-to-speech readers and speech-to-text converters can be used 
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not only with students who suffer from physical disabilities but also with students 

who suffer from mild learning disabilities such as dyslexia and dysgraphia.  

 In a case study conducted by Brackenreed in 2008, it was found that 

assistive technology did help students with learning disabilities such as dyslexia. 

In this study, a seventh grade student named Alex was studied. Alex had 

dyslexia, as well as a few other learning disabilities that made it difficult to for her 

to read, write, and spell. With the help of a pre-service teacher, Alex was taught 

how to use a variety of software programs aimed at helping her to compensate 

for her disabilities. Programs included Dragon Naturally Speaking, TextHelp! 

Read and Write 6, and Kurzweil 3000. The programs were assessed using Alex’s 

regular school assignments and tests, student and parent interviews, and the 

pre-service teacher’s notes (Brackenreed, 2008). A large intervention effect was 

found with the use of the software programs. Both Alex’s spelling errors and 

decoding errors decreased by 80%. The amount of time it took Alex to read a 

100 word passage decrease by 50% (Brackenreed, 2008). These are 

tremendous gains that truly speak to the effectiveness of assistive technology 

when used in the correct context.  

 A technology toolkit is a set of technology tools such as software 

programs that help support students in completing tasks such as reading, writing, 

and math (Puckett, 2004). In the case study above, Alex’s toolkit consisted of 

Dragon Naturally Speaking, TextHelp! Read and Write 6, and Kurzweil 3000. 

Other students with learning disabilities struggle with writing. Therefore, their 

toolkit might look much differently than Alex’s. According to Peterson-Karlan and 
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Parette (2007), students must plan their writing, transcribe these plans into 

written compositions, and then revise and edit these compositions. Unfortunately, 

students with learning disabilities have difficulty with all three phases of writing. 

However, digital tools can help students with learning disabilities in all three 

areas. First, the researchers recommend the use of word processors. Word 

processors can do many things to help students with writing including word 

prediction and legibility (Peterson-Karlan and Parette 2007). In addition, if 

students are taught keyboarding, their accuracy and speed while writing 

improves (Peterson-Karlan and Parette 2007). 

 Another feature of the writing toolbox consists of speech recognition 

software. Despite the fact that some of these software programs are difficult to 

set up, they often result in an increase in the student’s transcription accuracy 

(Peterson-Karlan and Parette 2007). This means that students are able to get 

their thoughts onto paper and can begin the final stage of writing – proofreading 

and editing. Students also need tools to complete this phase, and spell check is 

one such tool to accomplish this goal. In several studies reviewed by Peterson-

Karlan and Parette (2007), students with learning disabilities were able to correct 

80-95% of their spelling mistakes when the word is suggested by the spell 

checker. In addition, if the students used a text-to-speech converter, they were 

able to listen to their composition and fix grammatical errors (Peterson-Karlan 

and Parette 2007). 

 Adult students with dyslexia in the United Kingdom were analyzed in a 

study by Draffan, Evans and Blenkhorn (2007). They studied adult learners who 
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had qualified for a Disabled Student Allowance which enables these students to 

purchase assistive technology hardware and software. It is interesting to note 

that these students had access to quite a few assistive technology devices and 

programs including a computer, a scanner with optical character recognition 

(OCR), personal digital assistant, portable spellchecker, scanning and reading 

pens, general purpose software such as Microsoft Office, and special purpose 

software such as text-to-speech readers and concept mapping software. Despite 

this abundance of assistive technology tools, these adult learners choose to use 

their computer and Microsoft Office the majority of the time, both with 100% 

usage. The scanner with OCR, recording device, text-to-speech software, and 

concept mapping software all averaged between 75-80% usage (Draffan, Evans, 

and Blenkhorn, 2007). This leads one to believe that not all assistive 

technologies must be specialized pieces of equipment. One only needs to 

thoroughly understand the capabilities of the hardware and software that they 

may already have.  

  

Cognitive Load and Working Memory 

 Cognitive load is the idea that our working memory can hold a limited 

amount of information at any given time. When our working memories are 

overloaded with information, our brain is unable to process it, and thus, is 

incapable of learning the material presented (van Merriënboer and Sweller, 2005; 

Paas et. al., 2003, Artino, 2008; Sweller, 2010). When a person truly learns a 

piece of information, they construct what is known as schemata and store it in 
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their long term memory (van Merriënboer and Sweller, 2005; Paas et. al., 2003; 

Artino, 2008; Sweller, 2010).  The creation of schemata, in turn, frees the 

available working memory for the student (van Merriënboer and Sweller, 2005; 

Paas et. al., 2003; Artino, 2008; Sweller, 2010). 

 There are three types of cognitive load – intrinsic cognitive load, 

extraneous cognitive load, and germane cognitive load. Intrinsic cognitive load is 

the load placed on the working memory of the learner as they interact with new 

and novel information. The amount of knowledge that the learner already 

possesses plays a large role in the intrinsic cognitive load placed on the student 

(van Merriënboer and Sweller, 2005; Paas, et. al., 2003; Artino, 2008; Gerjets, 

Scheiter, and Catrambone, 2004; Sweller, 2010). On the other hand, extraneous 

cognitive load is not dependent on the learner. It is the cognitive load placed on 

the learner when a poor instructional design is employed in the presentation of 

the material (van Merriënboer and Sweller, 2005; Paas, et. al., 2003; Artino, 

2008; Gerjets, Scheiter, and Catrambone, 2004; Sweller, 2010).   

 While intrinsic and extraneous cognitive load inhibit learning, germane 

cognitive load actually enables learning. When intrinsic and extraneous cognitive 

load are not overloaded, sufficient working memory resources are available for 

the learner to process the information and construct schemata. The cognitive 

load that occurs due to these processes is germane cognitive load (Artino, 2008; 

Gerjets, Scheiter, and Catrambone, 2004; Sweller, 2010).  

 Trainin and Swanson conducted a study using 20 non-learning disabled 

college students, and 20 learning disabled students. In order to measure the 



Texas Tech University, Marti A. Sides, August 2014 

24 

 

cognitive load of these students, a battery of tests was given. In the areas of 

word reading, working memory, semantic processing, processing speed, and 

general processing, learning disabled students scored significantly lower than 

those without a learning disability (Trainin and Swanson, 2005). In addition, the 

researchers found that learning disabled students with a low strategy use, also 

had a lower GPA than the other groups in the study (Trainin and Swanson, 

2005).  

 Torcasio and Sweller examined the use of illustrations in conjunction with 

text, and its effect on cognitive load. They hypothesized that if illustrations 

accompany text when young children are learning to read, then some of their 

working memory resources are unable to be used for decoding the text (Torcasio 

and Sweller, 2009). By eliminating the illustrations, the extraneous cognitive load 

of the student is reduced, and the child is better able to read. It was found that 

there was a significant difference between the group reading with illustrations 

and the group reading with text only. In fact, the illustration group  had many 

more reading errors, sentence errors, and sight word errors than the text only 

group (Torcasio and Sweller, 2009).Therefore, the hypothesis that illustrations 

take up precious working memory space was proven correct.  

  

Dyslexia, Dysgraphia, and Other Learning Disabilities 

 Learning to read is a very complex process. First students must learn the 

alphabet and the letters. They must learn that each letter has a specific sound 

when speaking and a specific shape when writing. In addition, students must 
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learn that when paired with other letters, the sound of one letter may change or 

be eliminated altogether. This is called phonological processing (Wagner, et. al., 

1993; Wagner, et. al., 1994, Shaywitz, 2003).  For a beginning reader, this 

process takes up a lot of working memory, and places a significant cognitive load 

on the student (van Merriënboer and Sweller, 2005).   

 For students with dyslexia, phonological processing is a huge area of 

weakness. Phonological awareness is needed for decoding, and decoding is 

needed for comprehension (Shaywitz, 2003). As mentioned in the research 

concerning cognitive load and working memory, when schema are constructed 

and stored in long term memory, it frees working memory (van Merriënboer and 

Sweller, 2005; Paas et. al., 2003; Artino, 2008; Sweller, 2010). The problem with 

dyslexic children is that they often store printed words and the sounds that 

accompany them in an inaccurate manner. Therefore, when they try to retrieve 

the word from long-term memory, no match is found (Shaywitz, 2003).  

  In 2008, Kibby and Cohen conducted a study on the working memory and 

long-term memory of students with reading disabilities and ADHD. Some of the 

students had a reading disability, some had ADHD, and some student had both. 

The Children’s Memory Scale was the instrument used in this study. It was found 

that the children with the reading disability had a deficiency in working memory 

when they were decoding words (Kibby and Cohen, 2008). Students with ADHD 

had deficits in their visual-spatial short term memory, while students with both a 

reading disability and ADHD showed impairments in both areas (Kibby and 

Cohen, 2008). The researchers suggest reducing the need for decoding by 
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providing verbal instruction and visual aides to help students with reading 

disabilities (Kibby and Cohen, 2008).  

 In a separate study by Wang and Gathercole, it was also found that 

students who had a reading disability, scored much less on memory measures 

than students without reading disabilities (2013). In addition, these children also 

had difficulty when trying to complete two tasks at once (Wang and Gathercole, 

2013). This would help to explain why students with dyslexia have difficulties with 

decoding and then trying to comprehend the decoded words at the same time.  

 Although much research has already been conducted on the short term 

memory of students with dyslexia and found that deficits do occur, Menghini et. 

al., conducted a study to determine exactly which parts of short term memory 

dyslexics have problems with (2011). Not only did they study the verbal working 

memory of dyslexics, but they also studied visual-object and visual-spatial 

memory span. They hypothesized that dyslexics would have an impairment in 

verbal working memory as proven by multiple research studies. They also 

hypothesized that there would be no difference between the dyslexic group and 

the control group on measures of visual-object and visual-spatial memory. They 

theorized that working memory was only an issue for dyslexic students as it 

related to phonological awareness and, thus, verbal working memory (Menghini, 

et. al., 2011). While the study did find a deficit in the verbal working memory of 

dyslexics as compared to those with a reading disability, it also found a deficit in 

the visual-spatial and visual-object memory of the dyslexic children. This was 

contrary to their hypothesis, but the researchers claimed that their data could not 
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positively confirm that dyslexics have a larger underlying deficit in their working 

memory (Menghini, et. al., 2011). 

 

Summary 

 Despite the fact that the body of research for each of the individual 

components of this study is quite small, when combined, we are able to gain a 

better idea of the research that has been conducted, and what is still needed. As 

we can see, studies have been conducted on mobile devices, one to one 

learning environments, and assistive technology. Research has also been 

conducted on cognitive load and working memory, as well as dyslexia and the 

effects of cognitive load on individuals with dyslexia. What has not been 

researched, however, is how mobile technologies, in a one-to-one learning 

environment, affect the cognitive load of students with learning disabilities such 

as dyslexia, dysgraphia, and ADHD. This study aims to research this 

phenomenon.   
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CHAPTER 3 

Introduction 

 The purpose of this study was to examine whether the use of iPad apps 

helps reduce the cognitive load of students with certain learning disabilities. The 

existence of cognitive load while learning is not a new concept. In fact, many 

studies have examined the cognitive load and working memory of students with 

learning disabilities (Torgesen, 1994; Zayed et. al., 2013; Savage, 2007; Van De 

Voorde et. al., 2011; Jeffries and Everatt, 2004; Smith-Spark and Fisk, 2007; 

Gathercole and Alloway, 2006; Palmer, 2000). However, none of these studies 

have specifically looked at the reduction of the cognitive load of students when 

using certain instructional strategies. In this study, we examined how a particular 

instructional strategy (i.e. – the use of iPad apps) helps to reduce the cognitive 

load and working memory of students with dyslexia, dysgraphia, and ADHD in 

order to allow for better learning opportunities. If, in fact, the use of iPad apps 

does help students with learning disabilities to better comprehend reading 

materials, as well as write lengthy class essays and research papers, then this 

strategy could affect instructional practices for thousands of students. 

Technology is only becoming more powerful and useful in the realm of K12 

education. Therefore, we must continue to research the most useful educational 

technology hardware and software in order to find those that best meet the needs 

of all students – those with and without learning disabilities.  
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Research Design and Questions 

 There has been some research with regard to the use of mobile 

technologies in K12 education (Soloway, 2001; Rosen, 2010; Barone and Wright, 

2008; Berk et. al., 2007; Burch, 2013; Dunleavy, 2007), but very few to discover 

how the use of mobile technologies affect students with learning disabilities 

(Brackenreed, 2008; Puckett, 2004; Edyburn, 2000; MacArthur, 1996; Draffen, 

Evans, and Blenkhorn, 2007). Unfortunately, there has been no research to 

determine the effects that mobile technologies have on students with mild 

learning disabilities such as dyslexia, dysgraphia, and ADHD and how these 

mobile technologies affect these students’ cognitive load. With this in mind, this 

study sought to answer the following research questions: 

1.) Does the use of iPad apps reduce the perceived cognitive load of students in 

reading knowledge or writing composition?  

2.) Is there a difference in student achievement (reading and writing) between 

using and not using iPad apps?  

3.) Are student attitudes toward the use of the iPad in reading and writing related 

to cognitive load?   

4.) Is there a relationship between teacher actions in the learning environment 

and achievement or cognitive load of students? 

 

 

 

 



Texas Tech University, Marti A. Sides, August 2014 

30 

 

Research Hypothesis 

Research Question #1: 

H0  - There is no difference between the perceived cognitive load of students in 

reading knowledge or writing composition when using iPad apps as opposed to 

not using iPad apps.  

Research Question #2:  

H0 – There is no difference in student reading and writing achievement when 

using iPad apps as opposed to not using iPad apps. 

Research Question #3: 

H0 – Students’ perceived cognitive load in reading and writing is not affected by 

students’ attitudes towards the use of iPad apps. 

Research Question #4: 

H0 – There is no relationship between teacher actions and the achievement or 

cognitive load of students.  

 

Research Participants 

 The participants of this study were students at a small private school in the 

state of Texas catering to those with learning differences.  All of the students at 

the campus have a learning disability of some sort – dyslexia, dysgraphia, 

ADHD, or language processing disorders. There are a total of forty-six students 

on the campus. The youngest student is in the second grade, while the oldest 

student is in the eleventh grade. In particular, the number of students were as 

follows: one second grade student; two third grade students; three fourth grade 
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students; ten fifth grade students; seven sixth grade students; eight seventh 

grade students; three eighth grade students; five ninth grade students; three 

tenth grade students; and four eleventh grade students. The age of the 

participants ranged from 8 to 17 (M=12.78, SD=2.34) Because of the distinct 

nature of the campus, the population offers a very unique perspective on how 

iPad apps affect the learning experiences of students with learning disabilities.  

 All of the students were asked to participate in the study since they all had 

access to an iPad during the school day with specific apps installed to support 

their learning experiences. While some apps were standard in nature and loaded 

on all of the iPads at the campus, other apps were student specific and only 

loaded on that student’s iPad. High school students were able to bring their iPads 

home each night while younger students had to leave their iPads at the campus.  
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Table 3.1 - Participant Demographic Information – Frequency and Percentage 

Gender Frequency Percentage Mean Age 

Female 20 43.47% 13.15 

Male 26 56.52% 12.5 

Grade Level    

2nd grade 1 2.17% 8 

3rd grade 2 4.34% 9 

4th grade 3 6.52% 10.33 

5th grade 10 21.73% 11.4 

6th grade 7 15.21% 12.14 

7th grade 8 17.39% 12.625 

8th grade 3 6.52% 13.66 

9th grade 5 10.86% 14.6 

10th grade 3 6.52% 15.33 

11th grade 4 8.69% 17.75 
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Table 3.2 - Participant Learning Disability Information – Frequency and 

Percentage 

Learning Disability Frequency Percentage 

Dyslexia 33 71.73% 

Dysgraphia 1 2.17% 

ADHD 24 52.17% 

Other 19 41.30% 

Dyslexia and 
ADHD 

14 30.43% 

Dyslexia and 
Dysgraphia 

1 2.17% 

Dyslexia and 
Other 

1 2.17% 

ADHD and  
Other 

5 10.86% 

Dyslexia, Dysgraphia, and Other 1 2.17% 

Dyslexia, ADHD, and Other 6 13.04% 

** Other learning disabilities include auditory processing disorder, language 

processing disorder, expressive/receptive processing disorder, visual processing 
disorder, and dyspraxia. 

 

Materials  

 The materials used for this study were based on the two subjects that 

were being studied – reading knowledge and writing composition. Therefore, the 

app chosen to facilitate reading knowledge was Learning Ally, while the app 

chosen to facilitate writing composition was Dragon Dictation. In addition, picture 

books and novels were chosen, and writing comprehension topics were created.  

 Many different books were chosen for this study. Two books were picture 

books, while the rest were novels (see Appendix F). These books were 
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purposefully chosen based on the Fountas and Pinnell reading levels. According 

to Fountas and Pinnell, students at each grade level should be reading at a 

certain level. These levels are based on both the readability and manageability of 

the books, in addition to the book and print features, vocabulary, sentence 

complexity, text structure, content, language and literary features, and themes 

and ideas (Fountas and Pinnell, 2001). Only one student read picture books for 

this study due to his unique learning situation. All other students read two 

chapters from a novel.  

 Learning Ally (see Appendix B) was the reading app installed on the iPads 

for all students. This app allowed students to listen to both textbooks, novels, and 

other stories. Students had access to many different stories, both fiction and non-

fiction, in audio and on-screen printed form. For the purpose of this study, 

students always had access to the printed form of the story to accompany the 

listening of the story. All of the books chosen for this study were available 

through the “VoiceText” feature on Learning Ally. This means that the story text 

was both seen and heard. While the app read the story to the students, it was 

also shown on the iPad screen. The app also includeed a highlighted box that 

moved over each word of the story as it was being read. This ensured that all 

students were able to follow along with the printed version of the book while 

listening to the story.  

 Students with dysgraphia have a difficult time with writing. Putting pen to 

paper is extremely difficult for these students. They are unable to write words 

efficiently.  In addition, students with orthographic dyslexia have difficulty with 
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spelling words. Therefore, these students lose much ground when writing 

compositions because they spend so much time trying to spell words. With the 

use of mobile apps such as Dragon Dictation (see Appendix C), students were 

able to dictate their thoughts into the app. The teacher assigned the students a 

particular writing topic (see Appendix G). These topics were general in nature 

and allowed for a great deal of flexibility and creativity for the writing. The 

students were to either write the composition on their own using pencil and 

paper, or they had to speak into the microphone of the iPad while the Dragon 

Dictation app was running.  The app then wrote what the student had dictated. 

Since students no longer had to spend great amounts of time concentrating on 

writing, they should be better able to share their thoughts to compile the writing 

piece. Therefore, the cognitive load of the student should be reduced. 

  

Instruments 

 In order to determine the effects that the iPad apps Learning Ally and 

Dragon Dictation have on the academic scores, perceived cognitive load, and 

attitudes of students with learning disabilities, many different instruments were 

used. These included reading knowledge quizzes, writing rubrics, cognitive load 

scales, attitudinal surveys, and teacher observations. These instruments helped 

to measure various things specific to this study. With regard to the students being 

observed in this study, the students’ attitudes toward the learning apps, their 

perceived cognitive load, and their comprehension on the reading quizzes and 

writing rubric scores were measured. A teacher observation form was also used 
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to determine if any of the teacher actions impacted the students’ cognitive load 

during the treatment. 

 The first instrument used during the treatment were the reading 

knowledge quizzes (see Appendix F). While most quizzes of this nature are 

called comprehension quizzes, the quizzes in this study were referred to as 

knowledge quizzes since the quizzes all have question stems from the 

knowledge level of Bloom’s Taxonomy as opposed to the comprehension level 

(Kugelman, n.d.). Each grade level was given a picture book or chapter from a 

novel to either read alone or with the Learning Ally app. After reading or listening 

to the story, the students took a five question knowledge quiz. The questions on 

the quiz consisted of one question on each of the following five general areas of 

reading knowledge: characters, plot, setting, problem, and solution. Inference 

and prediction questions were not used as the goal was to assess the general 

knowledge of the student. Scores from these quizzes were used to determine the 

knowledge of each student.  

 As students finished each knowledge quiz, the perceived cognitive load 

was measured to determine if the iPad app, Learning Ally, had the intended 

effect.  A two question survey per lesson was given to each student. The first 

question included a seven point likert scale with one being extremely easy and 

seven being extremely difficult (see Appendix D). The students were asked to 

rate the ease or difficulty of the lesson. This helped determine the perceived 

cognitive load of each student while reading the story on their own, and while 

using the iPad app. If the lesson utilized the iPad app Learning Ally, a second 
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question was presented that asked the students which helped them complete the 

lesson more – the teacher or the iPad. While the teacher is the facilitator of the 

lesson, they should not be the primary supplier of knowledge or help while 

students completed the learning assignment. 

 Students were also measured on their writing skills both with and without 

the iPad app treatment. After students wrote their compositions both with and 

without the app, the researcher graded the compositions using the writing rubric 

(see Appendix H). While grading writing is often a very subjective matter, the 

writing rubric helped to direct the grading so that was more objective. Students 

were again given the cognitive load survey (see Appendix D) to determine their 

perceived cognitive load while writing the composition both with and without the 

Dragon Dictation app.  

  An attitudinal survey was given at the end of the study to determine the 

students’ attitudes toward the implemented mobile technologies. This survey 

consisted of likert scale questions, and one open ended survey question. This 

survey was created with K12 students with learning disabilities in mind, therefore 

the survey was short and easy to complete (see Appendix A). The survey 

consisted of descriptive questions (i.e. – grade level and gender, as well as 

which classes the iPads are used in), and three likert scale questions.  

 The first question on the survey was a satisfaction scale question. A likert 

scale of one to four was used to determine user satisfaction with one being not 

satisfied and four being very satisfied. Students were then asked to rate how 

helpful their iPad was when completing certain learning activities such as writing 
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and reading assignments, as well as doing research and organizing school work. 

The likert scale consisted of the following scale: not helpful, somewhat helpful, 

helpful, very helpful. Students were also asked about the ease of use of the iPad 

on a variety of school assignments such as turning in assignments, writing and 

reading assignments, and creating content such as presentations and 

slideshows. The likert scale again consisted of a four point scale: not easy, 

somewhat easy, easy, and very easy.  

  Two yes-no questions rounded out the survey. Students were simply 

asked whether the iPad made schoolwork easier to do, and whether the iPad 

improved the quality of the child’s schoolwork. A final open ended question asked 

students to provide any other feedback that they thought would be helpful. 

Answers to this question was coded based on recurring themes found in the 

students’ responses.  

 The attitudinal survey was found to be highly reliable (16 items; α = .844). 

Cronbach’s alphas for the seven easiness items and six helpfulness items were 

.765 and .696 respectively.  Although subscales are presented here, the entire 

survey was used to test the hypothesis regarding student attitudes.  

 In order to determine if the presence of the teacher and their actions 

played any role in the perceived cognitive load of the students, teacher videos 

were analyzed. The campus has security cameras installed to protect both the 

students and the teachers. The cameras also help the administration in 

evaluating teachers as it is very difficult to keep learning disabled students 

focused when new individuals enter the learning environment. For this reason, 
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the video cameras aided in the analysis of teacher actions. A simple checklist 

was created and tally marks were used to keep track of teacher actions during 

the course of the treatment. Such actions included positive affirmations, verbal 

and nonverbal encouragement, redirecting off-task behaviors of students, and 

answering questions pertaining to the answers on the assignment.  During the 

reading treatments, an additional teacher action of “reading words” was included 

in the observations, while during the writing treatments, an additional teacher 

action of “spelling words” was included.  

   

Data Collection and Procedure 

 In order to assess the cognitive load and achievement of the reading 

knowledge of the students, the treatment required students to use the Learning 

Ally app installed on their iPads. Students listened to or read two different stories 

for the purpose of this study. Both stories were on the grade level of the students 

as determined by industry experts in order to control for difficulty. For one story, 

the students read the story on their own as opposed to listening to the story using 

the Learning Ally app. After reading the story, the students took a short, five 

question knowledge test. All knowledge tests included one question on each of 

the following reading skills: main characters, setting, plot, problem, and solution 

(see Appendix F). In addition, the students were given the one question cognitive 

load scale (see Appendix D). The question helped to determine the student’s 

perceived cognitive load after reading the story on their own.  During another 

class period, the students will used  the Learning Ally reading app to listen to the 
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second story (or second chapter from the same novel). Again, the students were 

given a five question knowledge test (see Appendix F) at the completion of the 

story or chapter. The students were also asked to complete the two question 

likert scale (see Appendix D). 

 To determine the effects of the second treatment on student writing 

compositions, the Dragon Dictation app was used (see Appendix C). The 

students wrote two compositions. The first composition was written without the 

use of the Dragon Dictation app. The length of the composition was based on the 

grade level of the student and the pre-established campus standards for writing. 

The composition was graded using the writing rubric (see Appendix H). Students 

were also asked to answer the one question likert scale. During another class 

period, the students used the Dragon Dictation app in order to write their second 

composition. The app, however, only put punctuation marks if the student 

instructed the app to do so (i.e. – the student must say, “Period,” for the app to 

add the period).The app did capitalize the next word if punctuation was added.  

However, it did not capitalize or punctuate the composition if it was not instructed 

to. This composition was also graded using the writing rubric (see Appendix H). 

The two question cognitive load likert scale was given after the students wrote 

this composition as well (see Appendix D). 

 Academic scores were also compared. While the perceptions of the 

students are important, the ultimate goal of this study is to determine if the mobile 

technologies help reduce the cognitive load of students in order to increase their 

academic successes. To determine if cognitive load was reduced with the use of 
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reading apps, the scores on the knowledge quizzes taken (see Appendix F), as 

well as the scores on the writing rubrics (see Appendix H) were analyzed and 

compared. Percentages correct on the quizzes determined if there was a 

significant difference between the use of the Learning Ally reading app and the 

non-use of the app (i.e. – students reading the story on their own).  Total scores 

on the writing rubric determined if there was a significant difference between the 

use of the Dragon Dictation app and the non-use of the app (i.e. – students 

writing their composition on their own).  

 After all of the treatments had been employed, the students completed the 

attitudinal survey (see Appendix A) to determine the perceptions of the students 

with regard to the use of the iPads in their learning environment. This survey 

helped to determine if the students perceived a positive difference in their 

learning with regard to reading and writing while using the iPad apps. It also 

helped to determine if there are other areas that the use of an iPad made easier 

for students with learning disabilities such as organizing school work, creating 

presentations, and staying motivated and engaged.  

 Finally, the actions of the teachers had to be observed to establish if these 

actions had any effect on the perceived cognitive load of students. The 

researcher viewed videos of the learning environments during each 

administration of a treatment. The researcher only focused on the actions of the 

teacher during the observation, and recorded these actions on the teacher 

observation sheet using tally marks (see Appendix E). The researcher looked for 

the following teacher actions: positive affirmation, providing verbal 
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encouragement, providing nonverbal encouragement, guiding answers, and 

redirecting off-task behavior.   Reading words and spelling words were also 

added to the reading and writing observations respectively.  

 The length of this study lasted approximately two months so that all 

strategies had ample time to be employed. During this time, the treatments 

described above were given to the students on the campus. Students listened to 

stories both with and without the Learning Ally app and took a knowledge quiz 

after each. They also completed a writing composition with and without the help 

of the Dragon Dictation app. Each essay was scored by the researcher using a 

writing rubric (see Appendix H). In addition, an attitudinal survey was given to all 

students to determine prevalent attitudes regarding the iPads in their learning 

environments. Finally, teacher actions were observed and analyzed to determine 

if there was any link between these actions and the reduction of cognitive load.    

 

Variables of Analysis 

 Due to the complexity of this research study and the treatments given to 

the students, there were many different variables, as well as many different 

layers and levels to these variables. While not central to the study, demographic 

information was provided by the students such as age, grade level, and learning 

disability. In addition, they provided information on which classes utilized the 

iPads. The demographic information helped to determine how cognitive load was 

affected by the use of iPads at different grade levels. Knowing which classes do 

and do not utilize the iPads better helped the administration provide better 
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training for these staff members. In addition, the use of the Learning Ally and 

Dragon Dictation app were used in the subject areas where iPads had not been 

previously used and, thus, helped reduce the cognitive load in additional classes.  

 The independent variable for this study was the use of the iPads with two 

different levels. The first level was the use of the iPad apps. In particular, we 

looked at the use of the Learning Ally app to enhance reading knowledge, and 

the use of the Dragon Dictation app to enhance writing composition. The second 

level was the non-use of the iPad apps. Students were not allowed to use either 

app during the treatment.  

 There were several dependent variables considered in this study. The first 

was reading knowledge. Did the use or non-use of the Learning Ally app have an 

effect on reading knowledge? The second variable was writing composition. Did 

the use or non-use of the Dragon Dictation app have an effect on writing 

composition? Cognitive load was the third dependent variable that was 

examined. Was cognitive load affected by the use and non-use of the Learning 

Ally app and the Dragon Dictation app? Finally, we examined the students’ 

attitudes towards the use of the iPad apps. Did the iPad apps have a positive 

influence on student attitudes toward reading and writing?  
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Data Analysis 

Achievement Scores and Cognitive Load 

 A paired samples t-test was used to analyze the data gathered and 

examine the differences between the use of iPads and non-use of iPads in 

reading knowledge and writing composition. A correlation was also used to 

determine if the perceived cognitive load of the students played a role in their 

achievement scores on the reading knowledge tests and the writing 

compositions.  A bivariate correlation with a Pearson’s r helped determine this 

relationship. A MANOVA was also considered for this particular data analysis 

since both the independent and dependent variables were multi-layered. 

However, upon analyzing these variables, it was determined that the variables 

were not conceptually related, and that a paired samples t-test was the better 

measure for unrelated variables.    

 The mean scores across the knowledge tests were then analyzed. Mean 

scores for the knowledge tests without the use of the Learning Ally app were 

computed. Then the mean scores for the knowledge tests with the use of the 

Learning Ally app was calculated. If the cognitive load of the students is reduced, 

then the mean scores on the knowledge quizzes after listening to the story using 

the Learning Ally app should be considerably higher than the scores on the 

knowledge quizzes after reading the story on their own.  

 The same could be said of the writing rubric scores. If the cognitive load of 

students is reduced through the use of the Dragon Dictation app when writing a 

composition, then the mean scores of the writing rubrics should be higher than 
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those obtained after writing a composition without the use of the Dragon Dictation 

app.  

 

Attitudinal Survey 

 The attitudinal survey had many different components. This included 

overall satisfaction, total helpfulness, total ease, overall ease, and quality 

improvement. All scores for each of these sections was combined in order to 

obtain a total attitudinal score. A correlation was then run using the attitudinal 

score to determine its effects on the achievement and cognitive load scores with 

the app. The “with app” scores were chosen since the attitudinal survey focused 

on the use of the iPads.  

 

Teacher Observations 

 Mean scores were also used to determine if the teacher actions differed 

when using apps than the treatment without apps. Teacher actions for each 

treatment session (apps and no apps) were observed and actions were tallied on 

the teacher observation form (see Appendix E).` Actions included positive 

affirmation, verbal encouragement, non-verbal encouragement, guiding answers, 

and redirecting off-task behaviors. Mean scores for each of these actions were 

determined for the sessions with the use of apps, as well as the sessions without 

the use of apps. A paired samples t-test was run to see if there were significant 

differences between the teacher actions during each type of treatment. If 
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differences were found, then measures would be taken to control for this 

difference.   
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CHAPTER 4 

Introduction 

 The purpose of this study was to examine whether the use of iPad apps 

helped reduce the cognitive load of students with certain learning disabilities. 

These include dyslexia, ADD and ADHD, dysgraphia, dyspraxia, and auditory 

processing disorder.  The research questions for this study were as follows:  

1.) Does the use of iPad apps reduce the perceived cognitive load of students in 

reading knowledge or writing composition?  

2.) Is there a difference in student achievement (reading and writing) between 

using and not using iPad apps?  

3.) Are student attitudes toward the use of the iPad in reading and writing related 

to cognitive load?   

4.) Is there a relationship between teacher actions in the learning environment 

and achievement or cognitive load of students? 

  

 This study employed a repeated measures design. Each participant in the 

study participated in all four treatments. The four instructional treatments used to 

study the effectiveness of iPad apps in reading knowledge and writing 

composition consisted of a.) reading without the iPad app, b.) reading with the 

iPad app, c.) writing without the iPad app, and d.) writing with the iPad app. 

The same students participated in all four treatments of this study.  

 Forty-six students participated in all of the treatments of this study. There 

were twenty female students and twenty-six male students. One student is in 
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second grade, two students are in third grade, three students are in fourth grade, 

ten students are in fifth grade, seven students are in sixth grade, eight students 

are in seventh grade, three students are in eighth grade, five students are in 

ninth grade, three students are in tenth grade, and four students are in eleventh 

grade. In addition, a total of five additional students enrolled during the treatment 

process. However, they were not included in the study as they did not enroll in 

time to complete all four of the treatments. 

 The criterion measures employed in this study included a knowledge test 

after each reading treatment, a rubric used to score the writing compositions after 

each writing treatment, a cognitive load measure after each treatment, an 

attitudinal survey after all treatments were administered, as well as a teacher 

observation form. To account for validity of writing scores, only the researcher 

scored the writing samples obtained from the students using a rubric with 

common elements of a typical writing composition. This ensured that all 

compositions were graded consistently with the same expectations in mind. In 

addition, only the researcher viewed the videos in order to complete the teacher 

observation forms. This guaranteed that all of the teacher observation actions 

were accounted for equally.   

  

Results of the Study 

 This was a repeated measures study with an independent variable 

consisting of two levels – without the iPad app and with the iPad app. The 
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dependent variables were reading and writing achievement, cognitive load, as 

well as the attitudes of the students.  

 

Achievement Scores 

 The students were assessed twice for each subject measured in this 

study. They were measured once without the use of the app and once with the 

use of the app. With regard to reading, the students were asked to read a 

chapter from a novel on a reading level considered to be on the students’ grade 

level without the use of the Learning Ally reading app. They were also asked to 

read a different chapter from the same novel using the Learning Ally reading app. 

This app reads the chapter aloud to the students while highlighting the words so 

that students can follow along. With regard to writing, the students were asked to 

write a composition without the use of the Dragon Dictation speech to text app. 

They were also asked to write a composition with the use of the Dragon Dictation 

speech to text app. Students were allowed to create a graphic organizer for the 

organization of their thoughts prior to writing each composition if they wished. 

The order in which both sets of treatments (reading and writing) were presented 

were staggered by grade level so that some grade levels were presented with the 

app treatment first, while other grade levels were presented with the non-app 

treatment first.  
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 Descriptive Statistics for Achievement Scores. 

 Table 4.1 shows the means and standard deviations for the achievement 

scores for each of the four treatments – reading without the app, reading with the 

app, writing without the app, and writing with the app. Students scored an 

average of 7.39 points higher on the achievement test after students had used 

the Learning Ally app than they did on the treatment without using the app. 

Reading achievement scores without the app had a lower mean score (M=74.35, 

SD=28.492) than those with the use of the app (M= 81.74, SD=21.838). The 

difference in achievement scores for writing were not as sizable as those seen 

between the reading scores on the two treatments. The mean writing scores 

obtained for the treatment without the app were 3.02 points higher (M=70.28, 

SD=7.241) than the mean writing scores obtained for the treatment with the app 

(M=67.26, SD=8.426).  

 

Table 4.1 - Reading and Writing Achievement Scores Descriptive Statistics 

Treatment N Mean Standard 
Deviation 

Reading without 
app 

46 74.35 28.492 

Reading with app 46 81.74 21.838 

Writing without 
app 

46 70.28 7.241 

Writing with app 46 67.26 8.426 
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 Paired Samples t-test for Achievement Scores. 

 A paired samples t-test was used to calculate the differences between the 

achievement scores of treatments without the app and with the app in both 

reading knowledge and writing composition. This particular test was chosen 

because it compares the means of two variables for one set of participants. In 

this instance, the study is interested in the differences in achievement scores and 

cognitive load without the app and with the app on both reading and writing 

treatments.  Cohen’s effect size (d) was also computed to determine the practical 

significance since the sample size is small. 

  Table 4.2 shows the level of significance in achievement scores 

between the treatments without the app and treatments with the app. With regard 

to reading knowledge, there was not a significant difference between reading 

knowledge without the app (M=74.35, SD=28.492) and with the app (M=81.74, 

SD=21.838); t(45)=-1.920, p=0.061. However, the Cohen’s effect size (d=-0.572) 

suggested a moderate relation. With regard to writing composition, there was not 

a significant difference between writing composition without the app (M=70.28, 

SD=7.241) and with the app (M=67.26, SD=8.426); t(45)=1.948, p=0.058. The 

Cohen’s effect size also confirmed this finding with a small effect size (d=0.279).  
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Table 4.2 - Reading and Writing Achievement Scores Paired Samples t-test  

Treatment t df Sig (2-tailed) Cohen’s effect 
size (d) 

Reading without app – 
Reading with the app 
Achievement Score 
 

-1.920 45 0.061 -0.572 

Writing without app – 
Writing with the app 
Achievement Score 

1.948 45 0.058 0.279 

 

Cognitive Load 

 Students were also asked to complete a cognitive load survey for each 

treatment in this study – reading without the app, reading with the app, writing 

without the app, and writing with the app. Cognitive load was measured at the 

conclusion of each treatment using a seven point likert scale consisting of the 

following scores: 1 = extremely easy, 2=very easy, 3=quite easy, 4=neither easy 

nor difficult, 5=quite difficult, 6=very difficult, and 7=extremely difficult.  

 

 Descriptive Statistics for Cognitive Load. 

 Table 4.3 shows the descriptive statistics for the cognitive load of the 

students for each of the four treatments. Means and standard deviations are 

provided for the students’ cognitive load when completing the reading treatment 

with the app and without the app, as well as when completing the writing 

treatment with the app and without the app. While the students’ cognitive load 

decreased with the use of the app on the reading treatments, it increased with 

the use of the app on the writing treatment. Students reported a difference of 

1.15 points in their cognitive load between the reading treatment without the app 
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(M=3.91, SD=1.631) and the reading treatment with the app (M=2.76, 

SD=1.320). While the cognitive load of students decreased with the app on the 

reading treatment, it increased with the app on the writing treatment. Students 

reported a difference of 0.54 in their cognitive load between the writing treatment 

without the app (M=3.59, SD=1.733) and the writing treatment with the app 

(M=4.13, SD=1.973).  

 

Table 4.3 - Reading and Writing Cognitive Load Descriptive Statistics  

Treatment N Mean Standard 
Deviation 

Reading without app 46 3.91 1.631 

Reading with app 46 2.76 1.320 

Writing without app 46 3.59 1.733 

Writing with app 46 4.13 1.973 

 

 

 Paired Samples t-test for Cognitive Load. 

 A paired samples t-test for cognitive load was used to calculate the 

differences between the cognitive load of treatments without the app and with the 

app in both reading knowledge and writing composition. This test was chosen to 

compute the differences in cognitive load because all of the students participated 

in all four of the treatments in this study.  

 Table 4.4 shows the level of significance in cognitive load between the 

treatments without the app and treatments with the app. With regard to reading 
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knowledge cognitive load, there was a significant difference between reading 

knowledge cognitive load without the app (M=3.91, SD=1.631) and cognitive load 

with the app (M=2.76, SD=1.320); t(45)=3.998, p<.001. Cognitive load was 

significantly higher when not using the iPad app. The Cohen’s effect size 

confirmed this finding (d=1.192).  With regard to writing composition cognitive 

load, there was not a significant difference between writing composition cognitive 

load without the app (M=3.59, SD=0.256) and cognitive load with the app 

(M=4.13, SD=1.973); t(45)=-1.524, p=0.135. There was a moderate effect size 

found using the Cohen’s effect size (d=-0.454).  

 

Table 4.4 - Reading and Writing Cognitive Load Paired Samples t-test  

Treatment t df Sig (2-tailed) Cohen’s effect 
size (d) 

Reading without app – 
Reading with the app 
Achievement Score 
 

3.998* 45 .000 1.192 

Writing without app – 
Writing with the app 
Achievement Score 

-1.524 45 .135 -0.454 

 

 

Correlations Between Achievement Scores and Cognitive Load 

 Correlational tests were needed to determine the relationship between the 

achievement scores and the cognitive load. This type of test was chosen 

because it compares the relationship between two variables. In this study, the 

variables to be correlated are the achievement score and the cognitive load. The 
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researcher was interested in determining what relationship existed between the 

cognitive load and the achievement scores of students.  

 Table 4.5 shows the correlations between the two levels of the 

independent variable – without the app and with the app, and the cognitive load 

in reading knowledge. The achievement scores of the students when the app 

was not used were negatively correlated with cognitive load perceived by the 

student, r(44)=-0.489, p=0.001. The table also shows that there is a strong 

negative correlation between the achievement scores of students when they did 

use the app and their perceived cognitive load, r(44)=- 0.371, p=0.011. These 

results show that when cognitive load is decreased, the achievement scores of 

the students is increased.  

 

Table 4.5 - Reading knowledge Achievement Scores and Cognitive Load 

Correlation  

Treatment N Pearson 
Correlation  

Sig. (2-tailed)  

Reading without app 
Achievement Scores and 
Cognitive Load 
 

46 -.489* .001 

Reading with app  
Achievement Scores and 
Cognitive Load 

46 -.371* .011 

  

 

 Table 4.6 shows the correlations between the two levels of the 

independent variable – without the app and with the app, and the cognitive load 

in writing composition. The achievement scores of the students when the app 
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was not used were not correlated with cognitive load perceived by the student, 

r(44)=-0.127, p=0.401. The table also shows that there was no correlation 

between the achievement scores of students when they did use the app and their 

perceived cognitive load, r(44)=0.019, p=0.899.  

 

Table 4.6 - Writing Comprehension Achievement Scores and Cognitive Load 

Correlation  

Treatment N Pearson 
Correlation  

Sig. (2-tailed)  

Writing without app 
Achievement Scores and 
Cognitive Load 
 

46 -.127 .401 

Writing with app 
Achievement Scores and 
Cognitive Load 

46 .019 .899 

 

 

Correlations Between Attitude, Achievement Scores, and Cognitive Load 

 Correlational tests were also needed to determine the relationship 

between the attitude of the students with regard to the use of the iPad in the 

classroom, the achievement scores with the use of the iPad app, and the 

cognitive load with the use of the iPad app. Table 4.7 shows the correlations 

between the independent variable – attitude, and the dependent variables of 

achievement score and cognitive load in reading knowledge. The reading 

achievement scores of the students when the app was used were not correlated 

with attitudes of the students, r(44)=0.144, p=0.340. The table also shows that 
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there is no correlation between the cognitive load of the  students when they did 

use the Learning Ally reading app and their attitudes, r(44)=-0.0.98, p=0.518.  

 

Table 4.7 - Reading Knowledge Attitude, Achievement Scores, and Cognitive 

Load Correlation  

Treatment N Pearson 
Correlation  

Sig. (2-tailed)  

Reading with app 
Achievement Scores  
and Attitude 
 

46 0.144 0.340 

Reading with app Cognitive 
Load and Attitude 

46 -0.098 0.518 

 

 Table 4.8 shows the correlations in writing between achievement scores 

and attitude, and cognitive load and attitude. There was no correlation between 

writing achievement scores and the students’ attitudes towards the use of the 

iPads, r(44)=0.212, p=0.156. There was also not a correlation between the 

perceived cognitive load when writing a composition and the students’ attitudes, 

r(44)=-0.156, p=0.300.   

 

Table 4.8 - Writing Composition Attitude, Achievement Scores, and Cognitive 

Load Correlation  

Treatment N Pearson 
Correlation  

Sig. (2-tailed)  

Writing with app 
Achievement Scores  
and Attitude 
 

46 0.212 0.156 

Writing with app Cognitive 
Load and Attitude 

46 -0.156 0.300 
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Teacher Observation Scores 

 Descriptive Statistics for Teacher Observation Scores. 

 The tables below show the descriptive statistics for the teacher 

observations for each of the four treatments. Means and standard deviations are 

provided for the teacher actions when the researcher completed the teacher 

observations for the reading treatment with the app and without the app, as well 

as for the writing treatment with the app and without the app.   

 Table 4.9 reports the observations of the reading without app teacher 

observation scores. The lowest teacher action for this particular treatment was 

questioning students (M=0, SD=0), while the highest score was for answering 

student questions (M=3.333, SD=2.146). Redirecting off-task behaviors only had 

a mean of 1.666, but the standard deviation was 2.498. This shows that there 

were many more redirections in some classes than the mean shows. There were 

two teacher actions for the reading with the app treatment that had a mean score 

of zero, as well as a standard deviation of zero – positive affirmation and guiding 

answers. The highest score was again for answering student questions 

(M=1.666, SD=1.370). Redirecting off-task behaviors had a lower mean of 1.250 

and standard deviation of 1.642 than this same teacher behavior when the 

reading app was not used. 
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Table 4.9 - Teacher Observation Scores for Reading Treatments 

Teacher Action Without the 
App 

With the App 

Positive Affirmation 5 0 

Verbal Encouragement 17 2 

Nonverbal Encouragement 9 2 

Guiding Answers 0 0 

Redirecting Off-Task Behaviors 20 19 

Answering Questions 40 20 

Questioning Students 0 5 

Reading Words 13 0 

   

Figure 4.1 Teacher Observation Scores for Reading Treatments
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Table 4.10 reports the observations of the writing without app teacher 

observation scores. While these scores were higher than for the reading 

treatments, they were still very minimal. The lowest scores for this particular 

treatment were for nonverbal encouragement (M=1.00, SD=1.414). The highest 

score was again for answering student questions (M=4.333, SD=3.025). The 

lowest scores for the writing treatment with the app were for the teacher action of 

guiding answers (M=0.00, SD=0.00). The highest score was for answering 

student questions (M=6.583, SD=3.232). Redirecting off-task behaviors was also 

high (M=4.083, SD=4.399). 

 

Table 4.10 Teacher Observation Scores for Writing Treatments 

Teacher Action Without the 
App 

With the App 

Positive Affirmation 38 1 

Verbal Encouragement 54 29 

Nonverbal Encouragement 12 7 

Guiding Answers 0 0 

Redirecting Off-Task Behaviors 50 49 

Answering Questions 52 75 

Questioning Students 18 7 

Spelling Words 61 4 
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Figure 4.2 Teacher Observation Scores for Writing Treatments 
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difference between writing composition teacher actions without the app 

(M=24.33, SD=22.378) and the teacher actions with the app (M=14.83, 

SD=9.703); t(11)=-1.268, p=0.231.  

 

Table 4.11 - Reading and Writing Teacher Observation Paired Samples t-test  

Treatment t df Sig (2-tailed) 

Reading without app – 
Reading with the app Teacher 
Observation Scores 
 

2.892* 11 .015 

Writing without app – Writing 
with the app Teacher 
Observation Scores 

1.268 11 .231 

 

 

 Correlation Between Teacher Action Observations, Achievement and 

 Cognitive Load. 

 As there was a significant difference in teacher actions in reading between 

the treatment without the apps and the treatment with the apps, a correlation was 

run to see if these differences had any relationship to student achievement or 

cognitive load. Table 4.14 shows the correlations in reading knowledge between 

the teacher actions on the teacher observation sheet and the students’ 

achievement scores and perceived cognitive load during the reading treatments. 

No correlation was found between the reading treatment achievement scores 

and teacher actions. There was no correlation between the cognitive load of 

students and the teacher actions.   
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Table 4.12 – Reading Teacher Action Observations, Achievement Scores, and 

Cognitive Load Correlation (Reading Treatments) 

Treatment N Pearson 
Correlation  

Sig. (2-tailed)  

Observation Scores and 
Achievement Scores without 
the app 
 

12 -0.148 0.646 

Observation Scores and 
Achievement Scores with the 
app 
 

12 -0.062 0.849 

Observation Scores and 
Cognitive Load without the 
app 
 

12 0.70 0.828 

Observation Scores and 
Cognitive Load with the app 
 

12 -0.116 0.720 

 

 

Summary 

 The results of this study did not show any significant differences relating to 

achievement scores or cognitive load when iPad apps were used in reading 

knowledge or writing composition, although moderate effect sizes were found in 

all four areas (reading knowledge without the iPad app, reading knowledge with 

the iPad app, writing composition without the iPad app, and writing composition 

with the iPad app). However, a significant negative correlation was found in 

relation to the achievement scores and cognitive load in the area of reading 

knowledge. No correlation was found in connection with achievement scores and 

cognitive load in writing composition, or in relation to the attitudes of students, 

achievement scores, or cognitive load. Interestingly, there was a significant 
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difference between the teacher actions during the reading treatment without the 

app and the reading treatment with the app. With this in mind, a correlation was 

computed to discover if there was a correlation between the teacher actions, 

student achievement scores, and their perceived cognitive load. No correlation 

was found.  
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CHAPTER 5 

Introduction 

 The purpose of this study was to determine if the use of iPad apps help to 

increase the achievement scores of students in reading knowledge and writing 

composition. In addition, the study is interested in the effect that the perceived 

cognitive load of the students has on their achievement scores. The research 

questions for this study are:  

1.) Does the use of iPad apps reduce the perceived cognitive load of students in 

reading knowledge or writing composition?  

2.) Is there a difference in student achievement (reading and writing) between 

using and not using iPad apps?  

3.) Does the use of iPad apps affect the attitudes of students toward reading and 

writing?  

4.) Is there a relationship between teacher actions in the learning environment 

and achievement or cognitive load of students? 

 

Research Question 1 

 The first research question is interested in the perceived cognitive load of 

students in both reading knowledge and writing composition. In order to 

determine this, the students were asked a one question, seven-point likert scale 

question ranging from one being extremely easy to seven being extremely 

difficult after each treatment – reading without the app, reading with the app, 

writing without the app, and writing with the app. As stated in chapter two, when 
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our working memories are overloaded with information, our brain is unable to 

process it, and thus, is incapable of learning the material presented (van 

Merriënboer and Sweller, 2005; Paas et. al., 2003, Artino, 2008; Sweller, 2010). 

Therefore, it is hypothesized that the cognitive load of students with learning 

disabilities such as dyslexia, dysgraphia, ADHD, and auditory processing 

disorder, among others, should play a role in their reading knowledge and writing 

composition.  This is due to the fact that they are already struggling with the 

effects of their learning disability, while also trying to learn new material.  

 There was a significant difference found between the perceived cognitive 

load of students when they did not use the Learning Ally app, and the perceived 

cognitive load when the Learning Ally app was used. In addition, there was a 

large Cohen’s effect size. Overall, students reported a lower cognitive load when 

they were able to use the Learning Ally app and the story was read aloud to 

them. Many students with learning differences have difficulty with reading. 

Students with dyslexia have difficulty with decoding, while students with ADHD 

cannot attend to the story long enough to comprehend it. Cognitive load is the 

idea that our working memory can hold a limited amount of information at any 

given time. When our working memories are overloaded with information, our 

brain is unable to process it, and thus, is incapable of learning the material 

presented (van Merriënboer and Sweller, 2005; Paas et. al., 2003; Artino, 2008; 

Sweller, 2010). Therefore, a reduction in cognitive load ultimately allowed them 

to perform better.  
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 There was no statistical significance with regard to the cognitive load of 

the writing treatments. There was a moderate Cohen’s effect size though. It is 

interesting to note that students reported a higher cognitive load when using the 

Dragon Dictation app than they did when they simply wrote the composition with 

paper and pencil. Many students had difficulty with the functionality of the app, as 

it did not respond to their voices as easily as they thought it would. The students 

had many more questions when using the app than they did when they were not 

using the app. The questions presented by the students lead one to believe that 

their extraneous cognitive load was overloaded. Extraneous cognitive load is the 

cognitive load placed on students when poor instructional design is employed 

(van Merriënboer and Sweller, 2005; Paas, et. al., 2003; Artino, 2008; Gerjets, 

Scheiter, and Catrambone, 2004; Sweller, 2010). While the Dragon Dictation app 

may eventually be effective with students after many practice sessions, it 

presented many problems during this initial writing session, and led to a higher 

perceived cognitive load by the students.  

  

Research Question 2 

 The second research question focused on the difference in achievement 

between using the iPad app and not using the iPad app in both reading and 

writing. Much research has been done with regard to mobile technology in higher 

education (Berk, et.al., 2006; Rossing, et.al., 2012, Mikkelson and Davidson, 

2011), as well as mobile technology in one to one environments (Soloway, 2001; 

Liang et.al., 2005, Penuel, 2006). In addition, a lot of research has been 
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conducted on the topic of assistive technology. Assistive technology focuses on 

the use of items such as text-to speech readers, specialized joysticks and 

switches, and braille readers just to name a few (Brackenreed, 2008; Peterson-

Karlan and Parette, 2007; Draffan, Evans, and Blenkhorn, 2007).  

 Despite the large amount of research relating to the use of technology by 

students, there has been very little research pertaining to the use of iPad apps 

for the reduction of cognitive load in students with learning differences in order to 

increase achievement. Due to the fact that this technology is fairly new, this 

question focused on the differences in the achievement scores on two reading 

knowledge tests and two writing compositions. For one treatment (both reading 

and writing), the students used the iPad app to complete the treatment, while 

they did not use the iPad app for a second treatment.  

 Even though there was a seven point difference between the reading 

knowledge quizzes with the app than without the app, there was no statistical 

significance found. This was surprising since this difference would be significant 

in a classroom environment. In addition, when looking at individual scores, ten 

students increased their scores by twenty points, one student by forty points, two 

students by sixty points, and one student by eighty points. Classroom teachers 

would see this point difference as a significant gain in learners’ scores and would 

be inclined to implement this instructional strategy in their classrooms. Any 

strategy that increases student scores is typically looked upon favorably by 

classroom teachers and is implemented in the classroom for further evaluation 

and testing.  
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 There was no statistical significance in writing composition scores. This 

was not surprising since the point difference between the two treatments was 

only 3.02 points. However, it was surprising that the students scored lower on the 

treatment while using the app than it was when students did not use the app. As 

stated earlier, the Dragon Dictation app did not function exactly as the students 

thought it would, and they had several questions on its use. The app had 

difficulty picking up the students’ specific styles of speech and did not always put 

into text exactly what the students had said. While the lower scores do not 

necessarily mean that the use of the Dragon Dictation app does not work, it does 

suggest that further practice with the use of the app is required before students 

engage in further research.   

 

Research Question 3 

 Research question three focused on the use of the iPad apps and the 

attitudes of the students. Specifically, how might a student’s attitude about the 

use of the iPad app affect their achievement scores and cognitive load? For 

students with dyslexia, phonological processing is a huge area of weakness. 

Phonological awareness is needed for decoding, and decoding is needed for 

comprehension (Shaywitz, 2003). Dyslexic children often store printed words and 

the sounds that they make in an inaccurate manner. Therefore, when they try to 

retrieve the word from long-term memory, no match is found (Shaywitz, 

2003).This leads to frustration on the part of the student, which, in turn, affects 

the student’s attitude toward assignments that require reading.     
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 Each student was given an overall attitudinal score by adding up all of 

their attitudinal category scores. Categories included overall satisfaction, total 

helpfulness, total ease of use, overall ease of use, and improvement in the 

quality of schoolwork. This was then correlated with the achievement scores, as 

well as the cognitive load, of the reading and writing treatments with the apps.  

 The correlations did not show any significance for any of the treatment 

achievement scores or cognitive load scores when attitude was factored in. In 

looking at the individual attitudinal surveys, there were a few students who did 

not have attitudinal scores that were as high as would have been expected. In 

speaking with these students, some students felt that they should have more 

control over the types of apps placed on the iPads and allowed to have “fun” 

apps as well as educational apps. Other students wanted the iPads to be used in 

a greater number of classes, and in a variety of educational activities. However, 

these scores were not low enough to create a significant difference in any of the 

areas.  

 

Research Question 4 

 The final research question asked whether the teacher involvement (i.e. – 

teacher actions) had any effect on the students’ cognitive load. It was thought 

that the teacher’s actions may contribute to, or reduce, the cognitive load of the 

students. Surprisingly, on all of the treatment observations, the teacher action 

that had the highest mean score was answering student questions. Examples of 

student questions include, “Which chapter do I listen to?” “How do I get this 
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(Dragon Dictation) to work?” “Can I write out my thoughts first?” in addition to 

simple yes/no questions. Even though detailed instructions were read prior to the 

beginning of the treatment, many students still had several questions. This is 

consistent with students who have ADHD or auditory processing disorder (Loe 

and Feldman, 2007; Basch, 2011).  

 The second highest mean score for all of the treatments was redirection of 

off-task behaviors. Over half of the students at this campus have been diagnosed 

with ADHD. Students with other learning differences also tend to act out when 

they are frustrated with the assignments given (Bender, 1990). The students at 

this campus typically have full accommodations on all assignments. This means 

that the curriculum is presented to them in such a manner that accounts for their 

learning differences. For example, dyslexic students have material read aloud to 

them, teachers scribe for dysgraphic students, and all students are given copies 

of notes. Therefore, the treatment not using the Learning Ally reading app was 

very difficult for these students. Several of the students also reported difficulty 

with the Dragon Dictation app, which would also contribute to the number of off-

task behaviors. Therefore, the high number of redirection actions by the teachers 

is not surprising, and is consistent with students with these types of learning 

differences.   

 The paired samples t-test showed a significant difference between the 

teacher actions during the reading treatment without the app and the teacher 

actions during the reading treatment with the app. This is particularly interesting 

since there were fewer teacher actions during this treatment. Students were 
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relatively engaged in the lesson and the teacher only had to monitor the 

students.  In fact, among all of the teacher actions, there were only three actions 

that had a mean above one on the treatments without the app. These actions 

were “positive affirmation” (M=1.33, SD=1.775), “redirecting off task-behaviors” 

(M=1.666, SD=2.498), and “answering questions” (M=3.333, SD=2.146). There 

were even fewer teacher actions with a mean over one on the treatments using 

the app. These actions were “redirecting off-task behaviors” (M=1.250, 

SD=1.642) and “answering questions” (M=1.666, SD=0.389). It is interesting that 

such low teacher actions scores would produce a significant difference, and 

warrants further research. 

 Since there was a significant difference between the teacher actions on 

the two reading treatments, a correlation was computed to see if the teacher 

actions affected the students’ achievement scores or cognitive load.  The 

teachers were very consistent with their actions during the treatments. Therefore, 

no correlation was found. 

 Despite the fact that there were many student questions with regard to the 

operation of the Dragon Dictation app during the writing with app treatment, it did 

not produce a significant effect between the scores. The likert scale given to the 

students represented the students’ perceived cognitive load on a scale of one to 

seven. One represented extremely easy, four represented neither easy nor 

difficult, while seven represented extremely difficult. Individual scores revealed 

that twenty one students reported a cognitive load score on the easier side of the 

scale (one through three). Similarly, twenty one students reported a cognitive 
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load score on the difficult side of the scale (five through seven). Four students 

reported a score of four – neither easy nor difficult. This accounts for the lack of 

significance but does not account for the number of questions that the students 

had or the lower scores on their writing compositions while using the app. One 

can only assume that students did not accurately report their perceived cognitive 

load.  

 It is also interesting to note the differences in teacher actions between the 

treatments with the app as opposed to the treatments without the app. With 

regard to both the reading and writing treatments, it seems as if the app actually 

relieved the teachers of some of their duties. For example, for the reading 

treatments in the area of positive affirmation, there were five instances without 

the app, and zero instances with the app. Verbal encouragement dropped from 

seventeen instances without the app, to just two instances with the app, while 

nonverbal encouragement dropped from nine instances to two instances, and 

answering questions dropped from forty instances without the app to twenty 

instances with the app.  

 The writing treatments had a greater number of all teacher actions, but the 

effect was the same. The app seemed to relieve the teachers of some of their 

duties. Positive affirmation dropped from thirty-eight instances without the app to 

one instance with the app. Verbal encouragement went from fifty-four instances 

to twenty-nine instances, and nonverbal encouragement went from twelve 

instances without the app to seven instances with the app. There was also a 

significant difference in the number of words that the teachers spelled for the 
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students – sixty-one without the app as compared to only four with the app. The 

decreases in teacher actions show that the teachers did not have to attend to the 

students as much as they do in a direct teach learning environment because the 

app was able to fulfill the needs of the students in that particular situation.  

 

Implications for Instructional Design 

 While no statistical significance was found between the two reading 

knowledge tests – with the app and without the app, the Cohen’s effect size 

suggested a moderate effect size. There was a total of just over seven points 

difference in the reading knowledge quiz scores with the app from the quiz 

scores without the app. In addition, ten students had an increase in scores of 

twenty points, one had an increase of eighty points, while several others 

increased their scores by forty or sixty points. Overall, students had a higher quiz 

score when they used the Learning Ally app. Even though this difference in 

scores does not show a statistical significance, it does show a practical 

significance for educators. A rise in scores of over seven points would indicate 

that using the Learning Ally app does have a positive effect on the reading 

knowledge of students. Educators who serve students with learning differences 

would be wise to implement a strategy that allows students to both see and hear 

written text. Due to this rise in knowledge scores when using the Learning Ally 

app, students do seem to benefit from the use of the app. Despite the fact that 

the campus only serves students with learning differences, all educators and 

administrators can benefit from this research.  The rise in scores do show that 
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students with learning differences benefit from listening to a text being read 

aloud. Whether the text is read via specialized software such as Learning Ally, 

read aloud by a teacher in person, or recorded by a teacher for students to listen 

to later on, students should be allowed to listen to texts as needed to help 

increase knowledge scores. Administrators should provide funding needed to 

acquire audiobook software for students, books on CD, equipment for teachers to 

record texts for students, or simply encouragement  and additional classroom 

time for teachers to read texts aloud to students.  

 Parents can also benefit from this research. Many parents must attend 

ARD committee meetings and 504 meetings in order to advocate for 

accommodations that will support their student. The use of this research will help 

parents to advocate for this accommodation for their student in the area of 

language arts.  

 During this study, many students made comments regarding the reader’s 

voice on the Learning Ally app. While the readers are not monotone, they do not 

read as expressively and with as much animation as the teachers on the campus 

do. This suggests that students enjoy this aspect of the read-alouds. Instructional 

designers should take note of this preference and consider it when designing 

instructional items for all students, not just students with learning differences. 

Even though the study had students listen to novels, the expression of a reader 

could also play a role when text for other subjects are read as well.  

 No statistical significance was found on any of the writing treatments with 

regard to achievement or cognitive load. In fact, most students had a lower score 
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on the writing treatment with the app than they did on the composition without the 

app. This does not necessarily mean that the app does not work or serve its 

purpose. It does mean that more instruction on the use of the app should be 

given to students prior to the use of the app before further research and testing 

and is done.  Once students have a better understanding of the functionality of 

the app, they may begin performing better on compositions with its use.  

 

 

Recommendations for Future Research 

Recommendations for Reading Research 

 Since the researcher was on the campus daily overseeing the 

administration of the four treatments, the students often asked the researcher 

questions and gave their own feedback about the treatments. One comment 

made by many of the students had to do with the reader on the Learning Ally 

app. There were some books that the students did not like the reader’s voice on 

some of the books. They also indicated that they preferred to listen to their 

teacher read the book, despite the fact that the book is being read to them in 

both instances.   

 Several ideas come to mind with regard to the students’ preference for the 

teacher reading the story over the Learning Ally app. First, teachers are typically 

very animated when they read books to children. Many of the teachers at the 

school use various voices and accents as they read the stories to the children, 

whereas the readers on the Learning Ally app simply read the story. Further 
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research is needed to determine if animation when reading plays a factor in the 

reading knowledge of students.   

 There were also several students whose reading knowledge score was 

lower when using the Learning Ally app than when they read the story on their 

own. While this may be due to many different reasons, it could also be 

hypothesized that the lack of cognitive engagement when listening to the story 

actually decreased their comprehension. In addition, over half of the students at 

the campus have been diagnosed with ADHD. Since the students are not actively 

engaged in the reading of the story when using the Learning Ally app as they are 

when they must read a story on their own, further research is needed to 

determine if this affects the students’ reading knowledge.  

 Further research is also needed to determine if the Learning Ally app will 

work for other subjects. The Learning Ally app does contain thousands of books, 

including textbooks. It would be worth examining the effects that listening to the 

textbook with the app has on the reading knowledge of students in subjects such 

as science and history.  

  Finally, the Learning Ally app provides three different types of readings on 

within the software. Not all stories have all three types, some may only have one 

or two. The first type is classic audio. This is simply the reading of the story 

without any text on the screen. The student only hears the story, and can follow 

along in their own copy of the book if they would like to do so. There is also the 

voicetext version of the book. Voicetext versions have both the audio and the 

visual text printed on the user’s screen. There is a box that highlights each word 
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so the student can follow along easily. The voicetext versions of the story can be 

heard with either a human voice or synthetic voice. Due to the variations in the 

types of audio books available for students, it would be interesting to research if 

there are any differences in the achievement or cognitive load in students 

between the three different types of readings.  

 

Recommendations for Writing Research 

 There were many difficulties when using the Dragon Dictation app on 

writing compositions. The main issue that the students encountered was the 

misunderstanding of the app when the students spoke into the microphone. 

Several students at the campus have speech impairments, while others speak 

with a regional accent. The speed at which students spoke also seemed to be an 

issue for the app when trying to convert student speech to text. While the 

students did receive instructions on how to use the app prior to completing the 

treatment, they still had a difficult time using the app. Further research is 

recommended with the use of the Dragon Dictation app after students have had 

several practice sessions with, and feel confident in using, the Dragon Dictation 

app. Perhaps after explicit instructions and practice using the app, the 

extraneous cognitive load of students would be reduced and, thus, students 

would be more successful in their writing compositions. 

 This study focused on the use of the Dragon Dictation app. This app is 

free in the Apple app store. As mentioned previously, this app did not perform 

well for our students. However, speech to text software is not limited to Dragon 
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Dictation. There are a variety of other speech to text apps, both free and paid, 

that might work better than Dragon Dictation. It would be interesting to compare 

student writing scores using a variety of other speech to text apps.  

 Another area of concern that was discovered while completing the writing 

treatments was the difference in spelling and punctuation mistakes that were 

made on the treatment without the app compared with to the treatment with the 

app. In grading the writing compositions, the researcher noticed that there were 

many more spelling mistakes when students did not use the Dragon Dictation 

app, but fewer punctuation mistakes. This led the researcher to analyze every 

writing composition for spelling and punctuation mistakes. Table 5.1 shows that 

all students made a total of 449 spelling mistakes when they did not use the 

Dragon Dictation app, as opposed to a total 210 spelling mistakes with the use of 

the app. On the other hand, the students made fewer punctuation mistakes when 

they did not use the Dragon Dictation app than when they did use the app. While 

the students were instructed to say the punctuation marks into the app (i.e. 

“period,” “comma,” “question mark”) many forgot to do so. This would indicate 

that the writing of punctuation marks is more instinctive. Therefore, further 

research should be conducted after students have been instructed on and 

practiced the verbalization of punctuation marks into the app.  
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Table 5.1 - Spelling vs. Punctuation 

Treatment Spelling or 
Punctuation 

Total Number Mean 

Writing without app Spelling 449 9.7608 

Punctuation 318 6.9130 

 

Writing with app Spelling 210 4.5652 

Punctuation 389 8.4565 

 

 

Recommendations for General Research 

 This study concentrated on the small campus as a whole due to the small 

number of subjects (N=46). Subpopulations were not analyzed to determine if 

there were any differences in reading and writing achievement or cognitive load. 

More research should be completed to determine if there are differences 

between individual grade levels, grade level groupings (i.e. – elementary, junior 

high, and high school), and student learning differences. For example, are there 

any differences in achievement or cognitive load between students who are just 

dyslexic or ADHD? Differences could also be determined for students who have 

multiple learning differences as opposed to only one learning difference. The 

variations of subpopulations that could be studied here are really quite large, and 

could be looked at from any number of groupings. 

 Cognitive load was also examined in this study. There are three types of 

cognitive load. Intrinsic cognitive load is the load placed on the working memory 
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of the learner as they interact with new and novel information. On the other hand, 

extraneous cognitive load is the cognitive load placed on the learner when a poor 

instructional design is employed in the presentation of the material. When 

intrinsic and extraneous cognitive load are not overloaded, sufficient working 

memory resources are available for the learner to process the information and 

construct schemata. The cognitive load that occurs due to these processes is 

germane cognitive load (van Merriënboer and Sweller, 2005; Paas, et. al., 2003; 

Artino, 2008; Gerjets, Scheiter, and Catrambone, 2004; Sweller, 2010). While the 

study did examine the general cognitive load of the students, it did not attempt to 

have the students rate each type of cognitive load separately. Further research in 

this area is needed to determine if the students are aware of the various types of 

cognitive load, and the roles that they play in reading and writing achievement.   

 Another item that was not taken into account during the study was the 

availability of the iPads to the students. High school students were allowed to 

take their iPads home daily, while elementary and junior high students had to 

check their iPads in and out of the school office daily. How might the attitudes of 

students who were allowed to take their iPads home have affected their overall 

attitudes regarding the iPad use compared to students who had to leave their 

iPads at school? In addition, did the availability of the iPad at home affect the 

achievement scores or cognitive load of the students in any way? These are all 

questions that could be examined in future research.  
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Conclusions 

 This study sought to determine if the use of iPad apps had any effect on 

the achievement scores or cognitive load in reading knowledge or writing 

composition. Although no significant differences were found between the use or 

non-use of iPad apps in reading or writing, a moderate effect size was found in 

reading. There was also a correlation between the use of the iPad app and 

cognitive load in reading knowledge, but no correlation was found in writing 

composition. The attitudes of the students pertaining to the use of the iPads, was 

not correlated with achievement scores or cognitive load. In addition, teacher 

interactions were minimal and did not have any effect on the achievement scores 

or cognitive load of the students.  

 Although no statistical significance was found in the area of achievement 

scores in reading knowledge, there was a seven point difference between the 

non-app treatment and the with app treatment. This does show some practical 

significance in the field of education. Many educators would view this as a fairly 

large increase and continue to implement this particular treatment in their 

classrooms.  

 Another surprising finding in this study was the lower scores on writing 

compositions when the Dragon Dictation app was used. Since the point 

difference was only three points, there was no statistical significance. However, 

many classroom teachers would not continue to employ a treatment that 

produced lower, rather than higher, scores.  
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 The researcher also discovered a difference in spelling and punctuation 

mistakes. As the researcher scored the second set of writing compositions, a 

pattern emerged. When the students completed the writing composition on their 

own, they made more spelling mistakes and fewer punctuation mistakes. The 

opposite was found when the Dragon Dictation app was used to complete the 

composition. This is one area that warrants future research as it was not an 

original research question, but, rather, an interesting discovery made during the 

course of the research.  

 Further research is also needed in the area of reading knowledge when 

stories are read aloud to the students. Many students commented that they 

preferred to hear the teacher, rather than the app read the stories aloud. 

Research should be conducted to determine why students have this preference.  

 Similarly, more research is needed concerning the use of the Dragon 

Dictation app for writing compositions. The students experienced many 

difficulties when trying to use the app. Therefore, future research is needed after 

students have had more instruction in and practice using this app.  

 This study has provided the field of education with much needed research 

about a fairly new technology – iPad applications. In addition, this study provides 

insight into how students with learning differences perform on reading knowledge 

quizzes and writing compositions, as well as their perceived cognitive load, when 

using this technology. 
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Appendix 

Appendix A 

Attitudinal Survey 
 
Grade level 

☐ 3rd grade     ☐8th grade      

☐ 4th grade      ☐9th grade      

☐ 5th grade      ☐10th grade      

☐ 6th grade      ☐11th grade     

☐ 7th grade 

 
Gender 

☐ Male 

☐ Female 

 
Check all of the classes for which you normally use your iPad. 

 ☐ English       ☐ Bible       

 ☐ History                       ☐ Reading Lab                     

 ☐ Math 

 ☐ Science 

 ☐ Grammar 

 
 
Please rate your overall satisfaction with the use of the iPads. 
        1       2        3        4 

Not Satisfied     ☐     ☐      ☐     ☐ Very Satisfied 
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How helpful is your iPad in doing the following:  

 Not 
Helpful 

Somewhat 
Helpful 

Helpful 
Very 

 Helpful 

Writing assignments  
(essays, letters, 
stories) 

☐ ☐ ☐ ☐ 

Reading assignments 
(listening to stories and 
completing 
assignments) 

☐ ☐ ☐ ☐ 

Organizing school 
work 

☐ ☐ ☐ ☐ 

Doing research ☐ ☐  ☐ 

Staying motivated and 
engaged 

☐ ☐ ☐ ☐ 

Accessing information  ☐ ☐ ☐ ☐ 

 
 
How easy is it to use your iPad for the following:  

 
Not Easy 

Somewhat 
Easy 

Easy 
Very 
 Easy 

Turning in assignments ☐ ☐ ☐ ☐ 

Writing assignments  
(essays, letters, stories) 

☐ ☐ ☐ ☐ 

Reading assignments 
(listening to stories and 
completing 
assignments) 

☐ ☐ ☐ ☐ 

Organizing school work ☐ ☐ ☐ ☐ 

Doing research ☐ ☐  ☐ 

Creating content 
(presentations, 
slideshows, etc.) 

☐ ☐ ☐ ☐ 

Accessing information  ☐ ☐ ☐ ☐ 

 
 
The iPad makes schoolwork easier to do. 

  ☐ Yes 

  ☐ No            

 
The iPad improves the quality of my schoolwork. 

  ☐ Yes 

  ☐ No            

 
Please give any other feedback that you think would be helpful. 
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Appendix B 

Learning Ally App (Reading knowledge) 

Teachers assign books to students. Some books are available in text and audio 
format, while others are just available in audio format. Students must first 
download the book onto their device in the “download” tab. Then they are able to 
listen to the story in the “Listen” tab.  
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Appendix C 

Dragon Dictation App (Writing Composition) 

Students simply speak into the app to record. Once the composition is dictated, 
the student can edit for punctuation and other errors. Then it can be emailed, or 
pasted into another document such as Pages or Notes.  
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Appendix D 
 

Likert Scale (Cognitive Load) – One Question Scale – This scale will be used 
when the students do not use their iPads to complete the lesson.  
Please check the box that describes how easy or hard this lesson was for you.  

☐ – extremely easy    ☐ – quite difficult 

☐ – very easy    ☐ – very difficult 

☐ – quite easy    ☐ – extremely difficult 

☐ – neither easy nor difficult 

 
 
Likert Scale (Cognitive Load) – Two Question Scale – This scale will be used 
when students use their iPads to complete the lesson. 
 
Please check the box that describes how easy or hard this lesson was for you.  

☐ – extremely easy    ☐ – quite difficult 

☐ – very easy    ☐ – very difficult 

☐ – quite easy    ☐ – extremely difficult 

☐ – neither easy nor difficult 

 
Which was more helpful for you in completing the assignment? (only answer if 
you used your iPad for this assignment)  

☐  My teacher 

☐  My iPad 
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Appendix E 
 

Teacher Action Checklist 
 
Teacher _________________________  Date ______________________ 
Grade Level ______________________  Subject ____________________ 
 

Action Description of Action Number of Times 
Observed 

Positive affirmation nodding head, saying 
“yes” or another positive 
word 
 

 

Providing verbal 
encouragement 
 
 

“great job;” “good work,” 
“fantastic” etc.  

 

Providing nonverbal 
encouragement 
 
 

pat on the back, high 5, 
smile, etc.  

 

Guiding answers “look at that again,” “are 
you sure about that,” 
“that is wrong,” etc.  
 

 

Redirecting off-task 
behaviors 
 
 

tapping desk or student’s 
shoulder, verbal 
redirection, eye contact, 
etc.  

 

Answering questions Answering student 
questions, giving 
explanations, etc.  
 

 

Questioning students Questioning students 
regarding their 
assignment 
 

 

Reading words 
(reading only) 
 
 

read individual words to 
students when asked 

 

Spelling words  
(writing only)  
 
 
 

spelled individual words 
for students when asked 
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Appendix F 
 

Reading knowledge Quizzes  
All quizzes will consist of one question per topic: main characters, setting, plot, 
problem, and solution.  
 

Grade 
Level 

Fountas 
and 

Pinnell 
Reading 

Level 

Quiz #1 Quiz #2 

3rd grade 
(A) 

 

J The Doorbell Rang by Pat 
Hutchins 

Danny and the Dinosaur 
by Syd Hoff  

3rd grade 
(B) 

 
 

O The Mouse and the 
Motorcycle by Beverly 

Cleary – chapter 1 

The Mouse and the 
Motorcycle by Beverly 

Cleary – chapter 2 

4th grade 
 
 

R Hatchet by Gary Paulsen 
– chapter 1 

Hatchet by Gary Paulsen 
– chapter 2 

5th grade 
 
 

S From the Mixed-up Files 
of Mrs. Basil. E. 

Frankweiler by E.L. 
Koniigsburg – chapter 1 

 

From the Mixed-up Files of 
Mrs. Basil. E. Frankweiler 

by E.L. Koniigsburg – 
chapter 2 

6th grade V Harry Potter and the 
Sorcerer’s Stone by J.K. 

Rowling – chapter 1 
 

Harry Potter and the 
Sorcerer’s Stone by J.K. 

Rowling – chapter 2 

7th grade X Where the Red Fern 
Grows by Wilson Rawls – 

chapter 2 
 

Where the Red Fern 
Grows by Wilson Rawls – 

chapter 3 

8th grade Y The Giver by Lois Lowry – 
chapter 1 

 

The Giver by Lois Lowry – 
chapter 2 

High 
School - 

all grades  

Z The Adventures of 
Huckleberry Finn by Mark 

Twain – chapter 1 

The Adventures of 
Huckleberry Finn by Mark 

Twain – chapter 3 
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* = correct answer 
 
3rd grade quizzes (A): 
The Doorbell Rang by Pat Hutchins 
1.) Who made the best cookies?  
 a.) Sam 
 b.) Grandma* 
 c.) Ma 
2.) How did Victoria and Sam know that more friends had arrived?  
 a.) the doorbell rang* 
 b.) their mom told them 
 c.) they called  
3.) Where does the story take place?  
 a.) Grandma’s house 
 b.) the living room 
 c.) Sam and Victoria’s kitchen* 
4.) Why do Sam and Victoria have to share their cookies?  
 a.) their friends arrive* 
 b.) Ma and Grandma are hungry 
 c.) the rest of the family arrives 
5.) How do the kids get more cookies?  
 a.) Ma makes more 
 b.) they buy more 
 c.) Grandma brings more* 
 
Danny and the Dinosaur by Syd Hoff 
1.) Who wanted to play with Danny?  
 a.) the dinosaur* (p.11-12) 
 b.) his friends 
 c.) the animals at the zoo 
2.) The dinosaur helped a lot of people. 
 a.) yes* (p. 23-25) 
 b.) no 
3.) Where did Danny and the dinosaur meet?  
 a.) the zoo 
 b.) the park 
 c.) the museum* (p. 5, 8) 
4.) The dinosaur at a lot of grass because he hadn’t eaten grass in a very long 
time.  
 a.) yes 
 b.) no* (p.30-31) 
5.) The dinosaur was upset that the children kept finding him so the children 
pretended that they couldn’t find him.  
 a.) yes* (p. 55) 
 b.) no 
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3rd grade quizzes (B): 
The Mouse and the Motorcycle (chapter 1) by Beverly Cleary 
1.) Who is the bellboy at the Mountain View Inn?  
 a.) Keith 
 b.) Matt* (p. 2) 
 c.) Ralph 
2.) Keith played with ________ and ate an ________.  
 a.) cars – apple* (p. 7) 
 b.) cars – banana 
 c.) boats – apple 
 
3.) What is the name of the hotel that the Gridley’s are staying at?  
 a.) the Mountain View Inn* (p. 1) 
 b.) Highway Hotel 
 c.) Ralph’s Hotel 
4.) Mrs. Gridley loved the hotel and their room.  
 a.) yes 
 b.) no* (p. 3-5) 
5.) Keith hopes the hotel has _________. 
 a.) a swimming pool 
 b.) a cot for him to sleep on 
 c.) mice* (p. 10) 
 
The Mouse and the Motorcycle (chapter 2) 
1.) What is the mouse’s name?  
 a.) Keith 
 b.) Gridley 
 c.) Ralph* (p. 11) 
2.) Which one of Keith’s toys does Ralph like?  
 a.) the sports car 
 b.) the motorcycle* (p. 17) 
 c.) the ambulance 
3.) Where did Ralph and the motorcycle land when they fell off the table?  
 a.) the wastebasket* (p. 21) 
 b.) the carpet 
 c.) the bed 
4.) Why did Ralph’s mother worry about him the most?  
 a.) he was always sick 
 b.) they lived in a dangerous hotel 
 c.) he was a reckless mouse* (p. 14) 
5.) Why did Ralph like for children to stay in his room at the hotel?  
 a.) they played with him 
 b.) they left food and crumbs for him* (p. 12) 
 c.) they let him sleep in the bed 
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4th grade quizzes: 
Hatchet (chapter 1) by Gary Paulsen 
1.) The main character of this story is ____________.  
 a.) Brian Robeson* (p. 1) 
 b.) Jake Robeson  
 c.) Tim Robeson 
2.) Why is Brian going to visit his dad?  
 a.) his parents have gotten a divorce and he spends summers with his  
  dad* (p. 6)  
 b.) his dad is working in Canada for a year 
 c.) his dad is sick and in the hospital 
 
3.) Where does Brian and his mom live?  
 a.) Canada 
 b.) Wyoming 
 c.) New York* (p. 7) 
4.) What happens to the pilot of the plane?  
 a.) he gets sick and can’t fly the plane 
 b.) he suffers a heart attack and can’t fly the plane* (p. 11) 
 c.) he falls asleep while flying the plane 
5.) What did Brian’s mother give to him before he leaves?  
 a.) a picture of them together 
 b.) a hatchet* (p. 8) 
 c.) snacks for the trip 
 
Hatchet (chapter 2) 
1.) Where did Brian get his knowledge about how to fly the plane?  
 a.) the pilot 
 b.) the internet 
 c.) reading books* (p.21) 
2.) How many times does Brian repeat his call for help?  
 a.) 17* (p. 24) 
 b.) 20 
 c.) 7 
3.) Brian decides to land the plane by the ___________. 
 a.) trees 
 b.) lake* (p. 23) 
 c.) airport 
4.) Brian doesn’t know how to fly the plane so he ___________. 
 a.) decides to use the radio to call for help* (p. 17) 
 b.) find the owner’s manual 
 c.) watch a YouTube video on flying airplanes 
5.) Brian realizes that the plane will eventually run out of gas. What is his plan 
when this happens?  
 a.) put on a parachute and jump out of the plane 
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 b.) stop and put more gas in the plane 
 c.) push the nose down and then pull the nose back up just before hitting  
  the ground* (p. 23) 
 
 
5th grade quizzes:  
From the Mixed-up Files of Mrs. Basil E. Frankweiler (chapter 1)  by E.L. 
Konigsburg 
1.) Which brother did Claudia choose to go with her and why?  
 a.) Steven – he was the smartest 
 b.) Kevin – he was the youngest 
 c.) Jamie – he was the richest* (p. 5-6) 
2.) What did Claudia have to do without to save for her adventure?  
 a.) hot fudge sundaes* (p. 6, 8) 
 b.) taking the train 
 c.) playing cards with her friends 
3.) Where did Claudia decide to run away to?  
 a.) Central Park 
 b.) the Metropolitan Museum of Art* (p. 5) 
 c.) the woods 
4.) Why was Claudia running away?  
 a.) she wanted an adventure 
 b.) she wanted to be on her own 
 c.) she was tired of the injustice* (p. 6) 
5.) Why did Claudia decide to run away on Wednesday?  
 a.) it was “kids ride free” day on the train so they wouldn’t have to spend    
  money 
 b.) it was music day so they could pack their clothes in their instrument  
  cases* (p. 14) 
 c.) it was the day they got their allowance so they would have extra money 
 
From the Mixed Up Files of Mrs. Basil E. Frankweiler (chapter 2) 
1.) Who did not like poor grammar?  
 a.) Claudia* (p. 23-24) 
 b.) Jamie 
 c.) Bruce 
2.) Where do Claudia and Jamie spend the first part of their adventure hiding?  
 a.) on the train 
 b.) in a taxi 
 c.) on the school bus* (p. 20-21) 
3.) Where did Jamie want to hide out? 
 a.) the train station 
 b.) Central Park* (p. 27) 
 c.) New York City 
4.) Why did Jamie make so much noise?  
 a.) all of his money was in coins* (p. 22) 
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 b.) he left his radio on 
 c.) he brought sticks to bang together 
5.) How did Claudia plan to get to New York City?  
 a.) on the school bus 
 b.) in a taxi 
 c.) on the train* (p. 24, 26) 
 
 
6th grade quizzes: 
Harry Potter and the Sorcerer’s Stone (chapter 1) by J.K. Rowling 
1.) Who do Dumbledore and Professor McGonagall refer to as “You-Know-
Who?” 
 a.) Harry 
 b.) Hagrid 
 c.) Voldemort* (p. 11) 
2.) What type of cut does Harry have? 
 a.) a heart 
 b.) a lightning bolt* (p. 15) 
 c.) a star 
3.) Where do the Dursley’s live?  
 a.) Bristol 
 b.) Godric’s Hollow 
 c.) Privet Lane* (p. 1)  
4.) What three unusual things happen?  
 a.) a cat is reading a map, owls are flying around in the daytime, and  
  people are dressed in cloaks* (p. 2-4) 
 b.) Harry gets a weird cut, Mr. Dursley’s order doesn’t arrive, people are  
  dressed in cloaks 
 c.) Hagrid flys a motorcycle, the cat turns into Professor McGonagall,  
  Harry learns to talk 
5.) Why does Dumbledore choose to bring Harry to his aunt and uncle’s house 
after his parents’ deaths?  
 a.) he knows they will take good care of Harry 
 b.) so Harry won’t be exposed to fame for something he doesn’t remember 
  and can’t understand* (p. 13) 
 c.) Dudley and Harry are almost the same age so they can be friends 
 
 
Harry Potter and the Sorcerer’s Stone (chapter 2) 
1.) Who was having a birthday?  
 a.) Harry 
 b.) Piers 
 c.) Dudley* (p. 19) 
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2.) What was the first rule for a quiet life with the Dursley’s? 
 a.) Don’t ask questions* (p. 20) 
 b.) Only speak when spoken to 
 c.) Stay in your room 
3.) How long had passed since Harry came to live with the Dursley’s? 
 a.) almost a year 
 b.) almost 10 years* (p. 18) 
 c.) almost 5 years 
4.) Why did the Dursley’s have to take Harry with them on their special outing?  
 a.) Mrs. Figg broke her leg and couldn’t babysit him* (p. 22) 
 b.) they were afraid for his safety 
 c.) Dudley wanted him to come 
5.) How did the snake escape from its tank?  
 a.) Harry let it out 
 b.) Dudley and Piers let it out 
 c.) the glass front of the tank mysteriously disappeared* (p. 28) 
 
 
7th grade quizzes: 
Where the Red Fern Grows (chapter 2) by Wilson Rawls 
1.) Who is the narrator of the story?  
 a.) Mama 
 b.) Papa 
 c.) Billy* (p. 16) 
2.) What disease is Billy affected by?  
 a.) the flu 
 b.) puppy love* (p. 16) 
 c.) heart disease 
3.) What kind of land did Billy and his family live on?  
 a.) Cherokee land* (p. 17) 
 b.) Ozark land 
 c.) Oklahoma land 
4.) Why couldn’t Billy get the dogs he wanted?  
 a.) his family didn’t have the money* (p. 17) 
 b.) his sisters were scared of dogs 
 c.) his parents would not allow him to have dogs 
5.) What does Papa buy Billy so he will stop asking for dogs?  
 a.) a hamster 
 b.) candy 
 c.) steel traps* (p. 19) 
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Where the Red Fern Grows (chapter 3) 
1.) Who does Billy tell his secret to?  
 a.) his sisters 
 b.) no one 
 c.) Grandpa* (p. 26) 
2.) What does Billy find that changes his life forever?  
 a.) a puppy 
 b.) a sportsman’s magazine* (p. 24) 
 c.) money 
3.) How long does Billy save his money?  
 a.) 2 months 
 b.) 1 year 
 3.) 2 years* (p. 27-28) 
4.) How much money does Billy need to save?  
 a.) $25 
 b.) $50* (p. 25) 
 c.) $100 
5.) What does Billy do to earn money? 
 a.) he sells furs in his grandpa’s store and he sells crawfish, minnows, and 
  vegetables to the fishermen* (p. 25, 27) 
 b.) he helps his father on the farm 
 c.) he traps animals and sells them at the market 
 
 
8th grade quizzes: 
The Giver (chapter 1) by Lois Lowry 
1.) Who is the main character?  
 a.) Jonas* (p. 1) 
 b.) Lily 
 c.) Asher 
2.) What was the most terrible punishment in the community?  
 a.) to be isolated 
 b.) to become a nurturer 
 c.) to be released* (p. 2) 
3.) When does this story take place?  
 a.) almost December* (p. 1, 4, 9) 
 b.) Thanksgiving 
 c.) Christmas 
4.) What does Jonas feel apprehensive about? 
 a.) sharing his feelings with his family at dinner 
 b.) The Ceremony of Twelves* (p. 9) 
 c.) what will happen to Asher if he is late again 
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5.) What do mother and father do for Jonas because of his feelings about the 
ceremony?  
 a.) scold him 
 b.) allow him to keep his feelings private instead of sharing them 
 c.) have a private talk with him* (p. 10) 
 
The Giver (chapter 2) 
1.) Jonas remembers the Ceremony of Ones when his family received his sister, 
________. 
 a.) Asher 
 b.) Lily* (p. 11)  
 c.) Katya 
2.) What is the one rule almost always broken?  
 a.) the older brothers and sisters teach their younger siblings to ride a bike 
  before they are supposed to* (p. 13)  
 b.) families find out the names of their new siblings before they receive the 
  new child  
 c.) families share their feelings at the dinner table each evening 
3.) How long do the ceremonies last each year? 
 a.) 2 days* (p. 13) 
 b.) 2 weeks 
 c.) 2 months 
4.) What is Jonas most afraid of about the ceremony?  
 a.) he will fall off the stage 
 b.) his name won’t be called 
 c.) he will be disappointed with the assignment he is given* (p. 16, 17) 
5.) How are jobs assigned to the twelves?  
 a.) their parents choose a job for them 
 b.) the Elders observe them and assign them a job based on their   
  interests* (p. 15-17) 
 c.) the twelves choose a slip of paper with a job written on it 
 
 
High School quizzes: 
The Adventures of Huckleberry Finn (chapter 1) by Mark Twain 
1.) Who adopted Huckleberry Finn and made him her son?  
 a.) Miss Watson 
 b.) Judge Thatcher 
 c.) Widow Douglas* 
2.) How much money in gold did Tom Sawyer and Huckleberry Finn get?  
 a.) $6,000 each* 
 b.) $600 each 
 c.) $60 each 
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3.) Where was Tom Sawyer waiting for Huckleberry Finn? 
 a.) in the woods 
 b.) in the trees* 
 c.) in the shed 
4.) Why was Huckleberry Finn scared after everyone went to bed?  
 a.) he’s afraid of the dark 
 b.) he hears an owl, a dog, leaves rustling, and a ghost sound* 
 c.) he’s afraid his father will return to get him 
5.) What did Huckleberry Finn do to calm his nerves?  
 a.) smokes his pipe* 
 b.) prayed 
 c.) went to find the Widow Douglas 
 
 
The Adventures of Huckleberry Finn (chapter 3) 
1.) Who prayed for Huckleberry Finn and told him he was a fool?  
 a.) Miss Watson* 
 b.) Big Jim 
 c.) Widow Douglas 
2.) What did the boys like to pretend to do?  
 a.) be pirates 
 b.) be magicians 
 c.) rob people* 
3.) Where did Huckleberry Finn go to think, hide, and play?  
 a.) the river 
 b.) the woods* 
 c.) a cave 
4.) Why weren’t the boys able to see the Spaniards, Arabs, elephants, camels, or 
diamonds? 
 a.) the Spaniards and Arabs were hidden in tents 
 b.) it was really a dream 
 c.) magicians changed the Spaniards, Arabs, elephants, camels, and  
  diamonds into a Sunday School picnic* 
5.) Who does Huckleberry Finn think they should get to help them fight the 
magicians?  
 a.) genies* 
 b.) more magicians 
 c.) their friends 
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Appendix G 
 
Writing Composition Topics 

3rd and 4th grade 

Without app Write about your best day ever.  
With app 
 

Write about a time when you had fun.  

5th and 6th grade 
Without app Write about a time when something funny happened. 
With app 
 

Write about the best gift you have ever received.  

7th and 8th grade 
Without app Write about your perfect day.  
With app 
 

Write about a time when you helped someone.  

High School – 9th, 10th, and 11th grade 
Without app Write about an issue you are passionate about. 
With app Write about your goals and dreams after you finish high 

school.  
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Appendix H 
 

Writing Composition Grading Rubric This rubric was created using 
http://www.rubistar.4teachers.org. 
 
 
 

 

 
 
 
 

 CATEGORY  4  3  2  1  

Focus on Assigned 
Topic  

The entire story is 
related to the assigned 
topic and allows the 
reader to understand 
much more about the 
topic.  

Most of the story is 
related to the assigned 
topic. The story 
wanders off at one 
point, but the reader 
can still learn something 
about the topic.  

Some of the story is 
related to the assigned 
topic, but a reader does 
not learn much about 
the topic.  

No attempt has been 
made to relate the story 
to the assigned topic.  

Organization  The story is very well 
organized. One idea or 
scene follows another in 
a logical sequence with 
clear transitions.  

The story is pretty well 
organized. One idea or 
scene may seem out of 
place. Clear transitions 
are used.  

The story is a little hard 
to follow. The transitions 
are sometimes not 
clear.  

Ideas and scenes seem 
to be randomly 
arranged.  

Spelling and 
Punctuation  

There are no spelling or 
punctuation errors in 
the final draft. Character 
and place names that 
the author invented are 
spelled consistently 
throughout.  

There is one spelling or 
punctuation error in the 
final draft.  

There are 2-3 spelling 
and punctuation errors 
in the final draft.  

The final draft has more 
than 3 spelling and 
punctuation errors.  

Creativity  The story contains 
many creative details 
and/or descriptions that 
contribute to the 
reader\'s enjoyment. 
The author has really 
used his imagination.  

The story contains a 
few creative details 
and/or descriptions that 
contribute to the 
reader\'s enjoyment. 
The author has used his 
imagination.  

The story contains a 
few creative details 
and/or descriptions, but 
they distract from the 
story. The author has 
tried to use his 
imagination.  

There is little evidence 
of creativity in the story. 
The author does not 
seem to have used 
much imagination.  

Characters  The main characters 
are named and clearly 
described in text as well 
as pictures. Most 
readers could describe 
the characters 
accurately.  

The main characters 
are named and 
described. Most readers 
would have some idea 
of what the characters 
looked like.  

The main characters 
are named. The reader 
knows very little about 
the characters.  

It is hard to tell who the 
main characters are.  

Neatness  The final draft of the 
story is readable, clean, 
neat and attractive. It is 
free of erasures and 
crossed-out words. It 
looks like the author 
took great pride in it.  

The final draft of the 
story is readable, neat 
and attractive. It may 
have one or two 
erasures, but they are 
not distracting. It looks 
like the author took 
some pride in it.  

The final draft of the 
story is readable and 
some of the pages are 
attractive. It looks like 
parts of it might have 
been done in a hurry.  

The final draft is not 
neat or attractive. It 
looks like the student 
just wanted to get it 
done and didn\'t care 
what it looked like.  

Total     

Story Writing Rubric  ☐ Without Apps       ☐  With Apps 

 
Student Name ____________________________  Date ____________  Grade Level __________

      

http://www.rubistar.4teachers.org/
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Appendix I 
 
Writing Composition Length Requirements 
 

Grade Level Composition Length 

3rd grade 3-5 sentences 

4th grade 5-7 sentences 

5th grade 7-10 sentences 

6th grade 1 full page 

7th grade 1 full page 

8th grade 1 ½ - 2 pages 

9th grade 1 ½ - 2 pages 

10th grade 2 - 3 pages 

11th grade 2 - 3 pages 

 


