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Abstract of the Dissertation 

 

Student Perceptions of Mobile Technologies:  
Mediating Learning through Changing Communication Ecologies 

 
 

by 
 

Shannon Chamberlin 
 

Doctor of Education in Teaching and Learning 
 

University of California, San Diego, 2015 
 

James Levin, Chair 
 

 
 

The dissertation studied secondary student perceptions of mobile 

technology in a 1:1 implementation setting.  The study resulted in three major 

findings; students reported learning that was specific to their use of tablets, 

students reported an increase in metacognitive strategies utilized due to 

continuous access to their school data, and there was a change in the 

communication ecology of students over a prolonged period of device use 

(one year).  The purpose of this study was to better understand how the use of 

mobile technologies impacts the education of secondary school students.  

Specifically, this study addresses how the use of iPads for one year impacts 

middle school students’ conceptions of their own learning.   The research 

questions were how do students’ conceptions of their own learning change 

after using mobile technologies, how do 8th grade students think about their 
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own learning, after a year of using mobile tablets, and how do their 

conceptions of learning compare to those of 7th grade students, who are 

about to use mobile tablets?  To address the research questions, a mixed 

methods cross-sectional study was conducted where the unit of analysis was 

the individual middle school student.  Surveys of both seventh and eighth 

grade students were collected to determine how students are utilizing their 

iPads in both formal and informal educational settings. Additionally, interviews 

were conducted to further determine how students perceive their own learning 

with and without the use of iPads. The findings from this study adds to the 

limited amount of research on students’ perceptions of mobile technology use 

in a secondary school setting with a 1:1 device implementation. 
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Chapter 1: Introduction 

While the use of electronic technology is not a recent development 

within the field of education, over the past ten years technology has become 

more mobile and accessible, creating a new educational field of mobile 

learning (m-learning).  Students now have access to small, mobile devices 

such as iPads, smartphones and other tablets that provide on-demand access 

to a world of digital information via the Internet, educational applications, and 

collaborative tools that can connect them to expert knowledge outside the 

classroom.  The advances in m-learning have led some educators to argue 

that these digital tools have the potential to change the way we educate 

children, allowing students to learn whenever and wherever they are curious 

(Henderson & Yeow, 2012).  In addition, mobile technology has the potential 

to provide equitable educational access to students, as available information 

sources for learners are no longer limited to the classroom teacher, the 

adopted textbook, or the selection of books in the school library.   Traxler 

(2007) further clarifies the potential for educational equity by arguing that m-

learning allows for personalized education suited specifically to the needs of 

the learner. 

Traditional curriculum, presented the same way to every student, can 

only meet the needs of students who learn best in that presentation modality.  

For education to be truly equitable, it must be presented in the best medium 

for each individual student (Rose & Gravel, 2012).  The advantages of post-
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PC devices (PPDs), for example tablet devices, include versatility, 

transformability, manipulability, mobility and a dynamic nature.  It is these 

advantages that allow for potentially more equitable access to information.  

PPDs allow for differentiated learning via the multi-media nature of the 

devices.  Information can be read as text, listened to as audio recordings, or 

watched as videos.  Of course, all of these advantages can only be realized 

when students actually have access to the devices and teachers have been 

trained to maximize the device’s potential for differentiating learning. 

Many educators today are struggling with a student population that they 

argue is distracted and disengaged. Students are frustrated with the digital 

disconnect they experience within school (Levin & Arafeh, 2002; Melhuish & 

Falloon, 2010).  As Prensky (2005) argues, the legacy of traditional 

educational pedagogy is interfering with the skills and knowledge students 

need to succeed in this century.  There is a gap that exists between the way 

students learn and engage with technology outside of school and the way they 

are asked to learn while disengaging from technology inside of school.  Mobile 

technologies have the potential to bridge this gap while also fundamentally 

changing the ways that learning and teaching is carried out, greatly favoring 

the constructivist, collaborative, and adaptive approaches (Manuguerra & 

Petocz, 2011).  
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Theoretical Framework 

The field of m-learning has yet to reach consensus on a theoretical 

conceptualization or evaluation methodology (Traxler, 2007).  Many of the 

existing research articles are based on case studies of pilot programs.  As 

such, their findings tend to be more guidelines for implementation than results 

based on the evaluation of research questions. This study is grounded broadly 

in Vygotsky’s sociocultural theory of learning and more specifically in his ideas 

that ‘tools’ are what ‘mediate’ learning.  

The sociocultural theory of learning maintains that human 

understanding and learning is an inherently social and cultural process 

mediated by psychological tools such as language, symbols and signs (Wink & 

Putney, 2002).   

According to Vygotsky, all specifically human psychological 
processes (so-called higher mental processes) are mediated by 
psychological tools such as language, signs and symbols.  
Adults teach these tools to children in the course of their joint 
activity, the children internalize them, and these tools then 
function as mediators of the children’s more advanced 
psychological processes (Karpov & Haywood, 1998, p.27). 

At this point it is apropos to further define ‘mediation’ and ‘tool’ as interpreted 

in this study. 

Vygotsky was concerned with two types of mediation, metacognitive 

and cognitive (Karpov & Haywood, 1998).  Metacognitive mediation refers to a 

child’s acquisition of tools that allows him/her to self-regulate, self-check, self-

plan, and self-evaluate.  Children learn these tools by hearing adults and older 
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peers correct their behavior.  As children are repeatedly exposed to the same 

correction, they begin to internalize the tool and may repeat it aloud initially, 

and later internally to themselves, when tempted to perform the prohibited 

behavior.  Over time the child stops vocalizing the tool (either externally or 

internally) and instead the prohibited behavior is simply avoided by the child, 

thus becoming their tool for self-regulation or what educators would call, 

metacognition.  Metacognition is important in an educational setting as there is 

a vast amount of research indicating that successful metacognitive startegies 

can increase cognition (Bransford, Brown & Cocking, 2000). 

The second of Vygotsky’s mediation types is cognition; childrens 

acquisition of cognitive tools that allow them to solve problems.  Cognitive 

acquistion begins when a child starts school and is instructed in ‘scientific 

concepts’ that represent humanity’s previously learned knowledge.  These 

concepts, once internalized, can then be used to mediate problem solving 

(Karpov & Haywood, 1998).  Both metacognitive and cognitive mediation are 

inherently social and cultural because they require the use of tools (most 

prominently, language), which are culturally created and socially applied. 

As utilized in this study, mobile technologies hold an interesting position 

as both a tool and a source of mediation.  Sociocultural theory, as developed 

by Vygotsky, views that knowledge (or learning) becomes refined and gains 

clarity through the aforementioned mediation.  The source of mediation is a 

tool which may be a symbol, such as language, a human behavior, or a 
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tangible tool (Judson, 2010).  Traditionally technology has been categorized 

as a material tool, much like a pencil or slate.  Judson (2010) argues that this 

misrepresents the dynamic nature of computers as a unique means of 

mediation. 

Technology tools can manipulate information and data, facilitate 
communication, and promote presentation.  Technology allows 
all of this with great allowance for refinement through iterative 
revisions.  Revisions then demonstrate, if not genuine reflection, 
at least minor modification of thought.  Within this perspective, 
computers, as sources of mediation, are far more complex than 
plain icons or simple learning aids… a computer can be viewed 
either as a tool itself or a different medium that includes several 
sources of mediation (e.g., print, video, mathematical 
representations).  (Judson, 2010, p.4). 

When used for educational purposes, technology like tablets that include a 

variety of applications can be a tool for metacognitive mediation, checking 

grades or keeping track of missing assignments, or a cognitive tool, 

researching the predator-prey relationships of an endangered species or 

running a factor analysis. 

Koole and Ally (2006) include the sociocultural theory of learning within 

their Framework for the Rational Analysis of Mobile Education (FRAME) model 

(Figure 1).  

The model outlines the relationship between mobile learning, 
human learning capacities, and social interaction, but it also 
addresses contemporary pedagogical issues of information 
overload, knowledge navigation, and collaborative learning 
(Koole & Ally, 2006, p. 216).   
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This study focuses on the usability aspects of iPads and the social aspect of 

learning in a 1:1 device setting.  Of specific concern is the intersection of 

usability and social aspects, labeled social computing, which maintains that 

technology provides additional opportunities for students to communicate and 

interact with each other.  These opportunities may take place during the 

traditional school day or after students have gone home and are no longer in 

physical proximity to each other or their teacher(s).  

Interaction and cooperation 
necessary to learn 

Device 
Usability 
Aspect 

Learner 
Aspect 

Social 
Aspect 

Context 
Learning 

Mobile 
Learning 

Social 
Computing 

Interaction 
Learning 

Situations and 
tasks in which a 
learner needs to 

succeed 
 

Ability of users 
to communicate 
with each other 

Medium 
through which 
mobile learners 

interact 

Synthesis of 
learning and 
instructional 

theories, 
constructivist 

Integration of 
device usability, 

learner and 
social aspects 
constructivist 

Connects the needs and activities of learners 
to the characteristics or the device 

Figure 1: FRAME model describing mobile learning at the intersections of the learner, 
sociality, and device use. 
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Research Questions 

The purpose of this study was to better understand how the use of 

mobile technologies impacts the learning of secondary school students.  

Specifically, this study addresses the question of whether the use of iPads in a 

1:1 implementation setting alters how students conceive their own learning.  

The research questions addressed in this study are: 

How do students’ conceptions of their own learning change after using 

mobile technologies? 

a. How do 8th grade students think about their own learning, 

after a year of using mobile tablets? 

b. How do their conceptions of learning compare to those of 7th 

grade students, who are about to use mobile tablets? 
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Chapter 2: Literature Review  

The present review will cover what is currently known in the field of 

mobile learning, with a specific emphasis on post-PC devices (PPDs), as they 

have become the tool of choice for today’s schools.  PPDs, defined by Murphy 

(2011), are devices that are different over and above existing desktop or other 

mobile devices such as cell phones and laptops.  Melhuish and Falloon (2010) 

summarize these differences as portability, affordable and ubiquitous access, 

situated “just in time” learning opportunities, connection and convergence with 

other devices, networks and technologies, and individualized and personalized 

experiences.    

Since the first introduction of the Apple iPad in 2010, school districts 

worldwide have adopted iPads in an effort to transform learning from teacher-

directed to student-centered.  

It’s not specifically the iPad that is the silver bullet here but the 
era of new style of invisible, matter of fact, computing that arrives 
with it.  The impact that this new style of computing will have will 
need to be reflected in the way we integrate technology into our 
teaching practice (Brown-Martin, 2011, para. 48). 

 
The integration of tablet technology into classrooms has marked a shift in the 

way educational decision makers view educational technology.  Rather than 

being a peripheral learning tool, tablets have the potential to become fully 

integrated into the process and method of learning. To understand the 

potential offered by this approach, we must first understand the limitations of 

research in the field to date. 
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Nature of the Field 

 Mobile learning as a field of study distinct from electronic learning has 

existed for approximately fifteen years.  Traxler (2007) notes that m-learning is 

different from e-learning in that it is untethered, not confined to a space and 

time.  He further argues that m-learning goes beyond the definitions of both 

mobile and learning in that the nature of mobility may differ drastically for 

individual learners (Traxler, 2007). 

In this review, I will specifically cover the research on teachers’ 

perceptions and uses of m-learning technology, students’ perceptions and 

uses of m-learning technology, usability issues and next steps for research in 

m-learning with PPDs.  Along with the introduction of the iPad, Microsoft, 

Samsung and Google have introduced tablet devices, but these devices have 

had very few studies on their educational implications. Thus the research here 

is limited to devices using Apple’s IOS platform. 

Teacher Perceptions and Use of M-Learning and PPDs  

According to Glazer, Hannafin, and Song (2005), teachers attempting to 

integrate m-learning technologies into their classrooms need a well-developed 

program of professional development and support to be successful. The 

authors suggest a framework for integrating technology through the use of the 

collaborative apprenticeship model.  Puentedura (2006) outlined a 

professional development model, SAMR, for teachers attempting to integrate 

m-learning in K-12 classrooms (Figure 2).    
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The SAMR model includes four levels of technology integration 

(Puentedura, 2006): 

• Substitution: technology provides a substitute for learning 
activities that previously used pencil and paper, without 
changing the function of the activity.  For example, taking 
notes using a note-taking app on a tablet device. 

• Augmentation: technology provides a substitute for 
learning activities that previously used pencil and paper.  
As a result, the activity is functionally improved.  For 
example, using Google Earth to view Machu Picchu 
during a unit on the Incas. 

• Modification:  technology allows for a functional redesign 
of the learning activity.  For example, teaching students to 
use “Numbers” to graph their experimental data. 

• Redefinition:  technology allows for learning activities that 
could not have been possible without the use of 
technology.  For example, having students create an 
iMovie on the life of William Shakespeare. 

Figure 2: SAMR Model 
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This model is an important consideration in any research involving iPads due 

to the fact that Apple has adopted it as their pedagogical framework and it is 

incorporated into all of their teacher professional development (Apple, 2012). 

Crichton, Pegler, and White (2011) studied an iPad/iPod initiative in a 

large Canadian school district using a two-phase mixed methodology.  In 

reviewing all phases of the deployment, the authors found that teachers need 

to be treated as learners and their learning must be honored, personalized 

and supported.  In addition, teachers need to design tasks that are consistent 

with the curriculum and use apps and Internet access in integrated and 

meaningful ways. 

In a more general study of technology integration, Frank, Zhao, and 

Borman (2004) reviewed six schools in three states (n=143 teachers) utilizing 

computers in the classroom.  Three research questions were investigated 

using longitudinal and network data: how do you use computers, how do you 

make decisions about what to use, and what is the social context in which you 

make those decisions?    Their findings included that social capital, specifically 

perceived social pressure and access to expertise, plays a significant role in 

teachers’ adoption and use of technology.  

 Several studies have looked at the iPad as the device of choice in 

creating a more student-centered, collaborative learning environment.  

Cochrane, Narayan, and OldField (2013) studied eight university level m-

learning projects, four of which specifically used iPads.  Their findings 
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summarize four categories of pedagogical affordance specific to the iPad: 

media creation and editing tools (iMovie, GarageBand), augmented reality 

tools (camera, GPS locator, Google maps), productivity tools (eBooks, Apple 

TV), and collaboration tools (FaceTime, Twitter, email).  Henderson and Yeow 

(2012) researched the first iPad adoption by a primary school (ages 5-12) in 

New Zealand.  The results of their case study found that the iPad has allowed 

learning to become more accessible and productive.  In addition, the portability 

and ease of use of the iPad contributed to its ability to support collaboration.   

 The scant research available to date indicates that teachers' 

perceptions of PPDs are tied to their own ability to use the technology, their 

knowledge of how to integrate it into existing curriculum, and their ability to 

manage the devices.  Therefore, teachers’ effective use of m-learning is 

inextricably tied to meaningful professional development.   

Students’ Perceptions of Internet Learning 

 In reviewing how students’ perceive learning with PPDs, it is first 

appropriate to summarize the research on how students perceive learning in 

today’s technology rich environments.  Since this study focuses on middle 

school students, this research review was limited to the same age group.  

Strom, Strom, Wing, and Beckert (2009) surveyed 956 adolescent students 

(ages 13-17) in regards to the influence the Internet had on their educational 

motivation and engagement.  When asked, “which way do you learn best?” the 

most selected response was “from the Internet” (25%), followed by ”discussion 



13 

 

with classmates” (24%) and “direct instruction from teacher” (24%) (p. 116).  

Students explained they chose the Internet because it allowed them to 

personalize and pace their own learning.  

 Brown (1999) considers the Web a “transformative learning technology” 

and reviews the three ways in which the Web has fundamentally changed the 

way students learn: 

1. Modern media (from books to television) are one-way 
propositions: they push their content at us. The Web is 
two-way, push and pull. 

2. The Web is the first medium that honors the notion of 
multiple intelligences.  As educators, we now have a 
chance to construct a medium that enables all young 
people to become engaged in their ideal way of learning.  
The Web affords the match we need between a medium 
and how a particular learner learns. 

3. A third, and unusual aspect of the Web is that it leverages 
the small efforts of the many with the large efforts of the 
few.  (For example, sites like Khan Academy that provide 
go-at-your-pace tutoring complement classroom 
instruction and teacher curriculum development) (p. 12). 

Brown further argues that students use the Internet differently than adults; 

adolescents “link, lurk, and watch how other people are doing things, then try it 

themselves” (p. 14).  This tendency toward action shifts the focus of learning 

from individualistic to more collaborative in nature.  As students gain 

experience using the Web, “their learning becomes situated in action; it 

becomes as much social as cognitive, it is concrete rather than abstract, and it 

becomes intertwined with judgment and exploration” (p. 14).  Brown ties this 

type of learning to communities of practice arguing much of what we know is 



14 

 

brought forth through our interaction with people, the world, and their 

problems.  The Internet broadens the scope of communities of practice for 

students by providing them a means to access resources, people, and 

problems outside their classroom or school building.   

 The final study discussed, conducted by Patrick, Ryan, and Kaplan 

(2007), looked at how adolescents’ perceptions of the classroom social 

environment affected their motivation and engagement.  While this study was 

not specifically focused on students’ perceptions of the Internet, the findings 

have implications for how students learn using the Internet.  The researchers 

surveyed 602 fifth-grade students in six schools in Illinois regarding how their 

perceptions of the classroom social environment affected their motivation and 

engagement in learning mathematics.  The results of the study indicated that 

students’ ability to discuss their classwork with each other had a positive 

impact on their math achievement (p. 93).  Additionally, students who felt 

encouraged and supported by their teacher to discuss their work were more 

likely to engage in task-related interaction (p. 94).  These collaborative, task-

oriented types of interaction can become unbound from school day hours 

through the use of m-learning and PPDs. 

Students’ Perceptions and Use of M-learning and PPDs  

As is often the case with educational research, a focus on student 

perceptions (or voice) is rare in m-learning studies.  In speaking to this overall 

trend, Conole et al. (2008) argue there is a general failure to incorporate the 
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learner perspective in the design of pedagogy and teaching practices.  In 

specifically addressing technology integration, Prensky (2005) argues: “As 

21st century educators, we can no longer decide for our students; we must 

decide with them, as strange as that may feel to many of us. We need to 

include our students in everything we do in the classroom, involving them in 

discussions about curriculum development, teaching methods, school 

organization, discipline, and assignments” (p. 2).  Given the generational 

divide that exists between students and teachers in regards to technology, 

student voice is a critical in implementing technology adoptions in schools.   

The most comprehensive study to date was conducted by Conole et al. 

(2008) who specifically researched student voice in relation to technology - 

students’ ongoing use, experience and perceptions.  The study, conducted at 

four higher education study centers in the UK, focused on two questions: how 

do learners engage with and experience e-learning (perceptions, use and 

strategies) and how does e-learning relate to and contribute to the whole 

learning experience?  The overall results of the study indicates that 

“technology is not simply seen as an ‘add on’ for these students, it is central to 

how they organize and orientate their learning” (p. 522).  The following eight 

factors emerged from the data in terms of the ways students are working: 

1. Pervasive: Students use technologies to support all aspects of 
their study; using technologies extensively to find, manage and 
produce content. Students are part of a wider community of 
peers who they share resources with, ask for help and mutually 
peer assess. 
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2. Personalized: They appropriate technologies to suit their own 
needs. They use computers, the internet and books 
simultaneously. Their learning is interactive and multifaceted; 
using strategies such as annotation and adaptation of materials 
to meet their learning needs. 

3. Niche, adaptive: Use of particular tools is not uniform; 
individuals adapt their use to suit their individual means of 
learning. They use technologies for particular purposes, not just 
for the sake of using them. 

4. Organized: They are sophisticated at finding and managing 
information (searching and structuring). They see the computer 
as a central learning tool. They are used to having easy access 
to information (for travel, entertainment, etc.) and therefore have 
an expectation of the same for their courses. 

5. Transferable: They are applying the skills gained through 
using technologies in other aspects of their lives to their learning 
context. The distinction between using technologies for learning 
as opposed to other purposes is eroding. 

6. Time and space boundaries: The concept of both ‘time’ and 
‘space’ in relation to learning is changing, as students are now 
able to communicate with tutors and peers in a variety of ways 
and are coming to expect immediate or near-immediate 
responses. Students study patterns are changing as a result of 
where and how they study. They appear more adept at working 
in a constantly changing environment, comfortable with 
multitasking and able to work with multiple resources and tools 
simultaneously. 

 

7. Changing working patterns: New working practices using a 
range of tools are emerging. The use of these tools is changing 
the way they gather, use and create knowledge, as well as their 
perception of the value and worth of information. Higher-level 
skills such as evaluation and synthesis are necessary to make 
sense of their complex technological-enriched learning 
environment. 

8. Integrated: Students are using tools in a combination of ways 
to suit individual needs. There is evidence of mixing and 
matching. They are comfortable with switching between media, 
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sites, tools, content, etc.  Technologies provide them with more 
flexibility in terms of being able to undertake learning anytime, 
anywhere. Students appear to be able to integrate successfully 
for themselves a wide range of diverse technologies. 

 
Lee et al. (2003) researched students’ perceptions of computer 

technology in a distance learning class.   By surveying 31 college students 

and conducting a social network analysis, the authors found that students’ 

attitudes toward technology are not fixed and are influenced by their social 

interactions along with the usefulness of the technology in accomplishing a 

task.  This has implications for m-learning due to the collaborative nature of 

the technology involved.   

In a qualitative study of students’ attitudes and behaviors regarding 

Internet use, Levin and Arafeh (2002) found that students use the Internet as a 

virtual textbook and reference library (as well as a virtual “locker” for their 

important school related materials), perceive the Internet as a tool for receiving 

personalized instruction, and think of the Internet as an important way to 

collaborate on projects with classmates.  Thus, the Internet has changed the 

way students perceive learning; it is no longer limited to the classroom and 

instructor.  Again, this finding has importance for m-learning and specifically 

PPDs, as this technology has the potential to alter students’ perceptions of 

learning in the same way access to the Internet has. 
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Among the studies that have examined the use of PPDs with both 

college and secondary students, there is agreement that the devices were well 

received and well used.  Among the findings are: 

1. greater acceptance of PPDs if older students are allowed to 

personalize them, take them home, and have access to relevant 

course related content (Crichton, Pegler, & White, 2011); 

2. the capabilities of PPDs include their ability to act as highly 

efficient repositories and delivery mechanisms for course 

materials (Murphy, 2011); 

3. the ability to enhance communication with both the professor 

and other peers, provide a motivating learning experience, 

enable more convenient studying, and deliver curriculum to non-

traditional sites (Gong & Wallace, 2012). 

Unlike teachers, students’ perceptions of m-learning are generally 

positive.  The studies conducted to date indicate that the social (collaborative) 

nature and mobility of PPDs allows students to re-define when and how they 

learn.  As these devices are so new, there may be a novelty effect that is 

influencing students’ perceptions.  More empirical data is necessary to 

ascertain the long-term effects of PPDs on students’ perceptions of learning, 

specifically within the secondary school setting. 
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Usability 

 The number one usability issue mentioned in the literature is that 

mobile devices and specifically PPDs are designed for corporate, retail and 

recreational users, and not for education.   Adopting these devices for 

education has challenges, such as small screen size and limitations of 

interactivity.  In addition, just introducing these technologies into an 

educational setting is no guarantee that they will change the way we educate 

(Kukulska-Hume, 2007; Traxler, 2007).  Traditional education environments 

often lack the expertise and infrastructure required to maximize the potential of 

m-learning (Cochrane, Narayan, & OldField, 2013; Crescente & Lee, 2011).  

Cochrane et al. (2013) conducted a meta-analysis of eight m-learning studies 

of classes at universities. The results of their analysis indicated six critical 

success factors for implementing m-learning: 

1. The pedagogical integration of the technology into the course and 

assessment. 

2. Lecturer modeling of the pedagogical use of the tools. 

3. Creating a supportive learning community. 

4. Appropriate choice of mobile devices and Web 2.0 social software. 

5. Technological and pedagogical support. 

6. Creating sustained interaction that facilitates the development of 

ontological shifts, both for lecturers and the students, from lecturer-

directed to student-directed learning. 
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As mentioned earlier in this chapter, a usability limitation of PPDs is the 

teacher’s ability to manage the devices within the classroom. In an exploratory 

case study of a primary school, Henderson and Yeow (2012) found a teacher’s 

ability to manage and facilitate a learning environment around the iPad 

emerged as an essential part of using the iPad successfully.  Teachers 

interviewed in the study indicated that distraction (students using off-task 

apps) needed to be managed carefully.   Crichton, Pegler, and White (2011) 

studied the use of iPods and iPads in five classrooms (primary and secondary) 

within a single K-12 school district.  Their research findings indicate that 

managing multiple apps on multiple devices was often time-consuming for 

teachers and the required support for iDevices is significantly different than 

that required for traditional computer labs.  Finally, Banister (2010) 

summarized research on Apple specific PPDs and found that teachers need to 

have a strong user policy as PPDs can be very distracting with their potential 

for gaming and social networking.   

As indicated in these studies, effective m-learning requires effective 

professional development, classroom management, and technology support. 

There is still research needed to resolve critical issues of usability and how 

best to incorporate PPDs into classroom settings, especially at the primary 

and secondary level where access to technology and wireless capabilities may 

be dependent on the socioeconomic status of students’ families.  In addition, 

the introduction of the technology itself is not sufficient in providing a 
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differentiated, on-demand learning environment.  Teachers must be effectively 

trained in both the technology and the appropriate uses for education.  
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Chapter 3: Research Methodology 

The purpose of this study was to better understand how the use of 

mobile technologies impacts the education of secondary school students.  

Specifically, this study addressed how the use of iPads for one year in a 1:1 

implementation setting impacted middle school students’ conceptions of their 

own learning.  

Research Questions  

How do students’ conceptions of their own learning change after using 

mobile technologies? 

a. How do 8th grade students think about their own learning, after a year 

of using mobile tablets? 

b. How do their conceptions of learning compare to those of 7th grade 

students, who are about to use mobile tablets? 

Methods 

To address the research questions, I conducted a mixed methods 

cross-sectional study where the unit of analysis was the individual middle 

school student.  Surveys of both seventh and eighth grade students were 

conducted to determine how students utilized district-issued mobile technology 

in both formal and informal educational settings. Additionally, individual and 

group interviews were conducted to further determine how students perceived 

their own learning with and without the use of iPads. 
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Participants 

 The participants involved in this study included seventh and eighth 

grade students at two participating middle schools in the Sunset Hills Union 

High School District (SHUHSD) (a pseudonym).  Both seventh and eighth 

grade students were surveyed and interviewed in the first eleven weeks of the 

2014 fall academic term.  At this point in the term, eighth grade students had 

been re-issued their mobile tablets from the previous academic year.   

Seventh grade students had received their mobile tablets by the time of the 

interviews; however, their educational exposure to them was limited as it 

usually took teachers two full months to get students trained on the use of 

tablets for class activities. 

Settings 

 This study took place at two middle schools within SHUHSD.  

Oceanview Academy (a pseudonym), established in 1961, is located in an 

urban beach community of Southern California.  The school had a total 

enrollment of just over 1,000 students drawn from the local community.  After 

10 years in program improvement status, the school reorganized in 2013 and 

re-opened with a new name, a majority of new teaching staff, and an 

academic focus on project-based learning.  For the 2014-2015 school year, 

the teachers at Oceanview Academy placed a heavy emphasis on integrating 

technology into their classrooms.  In addition to the iPads issued to every 

student and teacher, teachers all used the same online learning management 
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system (Canvas) and online grading program (Jupiter Grades).  The student 

demographics at Oceanview are shown below in Table 1. 

 The second school in the study is Northeastern Middle School (a 

pseudonym), located five miles northeast of Oceanview Academy in a more 

transient neighborhood.  Northeastern Middle School is one of the oldest in 

SHUHSD, having opened in 1954.  For the 2014-2015 academic year, the 

school had an enrollment of just over 800 students, distributed in seventh and 

eighth grade.  Like its neighboring school, Oceanview Academy, Northeastern 

had been in program improvement status for the last ten years.  The class size 

averaged 30 students per teacher, which was larger than Oceanview 

Academy (28 students per teacher). 

Table 1: Student demographic comparison between Oceanview Academy and Northeastern 
Middle School 

 
Student Demographics 

Oceanview 
Academy 

Northeastern Middle 
School 

Hispanic 77.8% 89.8% 
White 8.3% 3.4% 

Black 3.4% 2.0% 

Asian/Filipino 3.8% 2.6% 

Socioeconomically Disadvantaged 77.6% 90.9% 
English Language Learners 48.4% 35.9% 

Students with Disabilities 14.8% 13.9% 

 

 Both schools involved in this study were included in SHUHSD’s 1:1 

iPad implementation initiated in 2011.  Prior to device rollout, several tablets 

were piloted with district personnel over a six-month period. Ultimately, the 

Apple iPad was selected as SHUHSD’s device distributed to all seventh grade 
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students beginning in the 2012-2013 school year.  The SHUHSD technology 

initiative was a six-year implementation plan that added a grade span every 

year.  As SHUHSD is a secondary school district only, students’ elementary 

school exposure to tablet technology varied; however, no elementary school 

provided a 1:1 environment.  In 2014-2015 the incoming eighth graders were 

reissued their tablets (having returned them for the summer) and incoming 

seventh-graders were issued new devices.  These devices were owned and 

managed by the district. Students were issued a device for the academic year 

and were expected to carry the devices back and forth from school to home.  

In the year the study took place, the district implemented a new policy that 

allowed continuous access to the App store so that both teachers and 

students could download new apps on a year-round basis.   As part of the 

device management plan, every student was given a district email address 

that also served as his or her district Apple ID.  By providing a district 

managed Apple ID, students were able to receive apps the district had 

purchased as well as download apps of their choosing (which included 

games).    Maintaining a district profile on the device also prohibited students 

from downloading iChat and YouTube and subjected students to the districts 

Internet filter regardless of the Wi-Fi network being used (even students’ home 

networks).   
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Positionality 

 I have been a teacher in SHUHSD for the past eleven years.  From 

2009-2014 I served as a District-Wide Academic Support Teacher (DWAST) in 

Science.  In this role I provided content and pedagogical support to science 

teachers at various school sites within the district.  I was assigned to 

Oceanview Academy for all five years and Northeastern Middle School for four 

of the five years I served as a DWAST.  As such, I had a close working 

relationship with the science teachers at both sites and had spent numerous 

hours observing their classes.  In addition to my resource position, I had 

served as the middle school science curriculum specialist both unofficially and 

officially from 2007-2014.  Due to this position, the science teachers in 

SHUHSD saw me as a science content expert in middle school science.  

Lastly, I had served on the district technology adoption committee since the 

initial rollout of iPads in 2012.  Most of the science teachers in SHUHSD 

middle schools (and definitely the teachers at the two middle schools involved 

in this study) had professional development conducted by me on the use of 

iPads and/or Canvas.  I was also an Apple Certified iPad Trainer.  

 For the 2014-2015 academic year I was assigned to Northeastern 

Middle School as a classroom teacher.  I taught four periods of seventh grade 

science and served as the school’s science resource specialist and technology 

specialist.  Eight of the interview participants involved in this study were 

students in my science classes. 
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Sampling 

 Prior to the start of the 2014-2015 academic year, I contacted science 

teachers at both middle school sites regarding involvement in this study and 

my desire to recruit students to participate in this study from their classes (see 

Appendix A for teacher recruitment letter).  Once teachers agreed to allow 

access to their students, I attended each of their classes to introduce the study 

and myself, answer questions, and distribute parental consent forms.  Parental 

consent forms were provided in both Spanish and English due to the large 

Spanish speaking population in the communities surrounding the participating 

schools (see Appendix B for parent consents). These classroom visits 

occurred within the first four weeks of school.  Parental consent forms were 

returned to the regular classroom teacher and then forwarded to me via district 

mail or in person.  At Oceanview Academy all students were recruited from the 

science classes of one seventh-grade and one eighth-grade teacher. At 

Northeastern Middle School students were recruited from two eighth grade 

teachers science classes and my own seventh grade science classes. 

Study Design 

This study consisted of two phases: an electronic survey distributed via 

Google Forms to all participants returning parental consent forms and an 

individual or group interview of a smaller subset of students drawn from the 

survey population.   
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Phase One 

Electronic surveys of both seventh and eighth grade students were 

conducted during the first six weeks of the 2014 fall academic term after 

receiving parental consent and student assent (n=22).  Surveys included both 

quantitative (Likert-scale) and qualitative (open-ended) questions.  The 

purpose of the eighth-grade survey (n=11) was to determine how students 

were utilizing their district-issued mobile devices in both formal and informal 

educational settings, their comfort level with particular educational apps, and 

their general beliefs about technology and learning.  A full copy of the eighth-

grade survey can be found in Appendix C. Seventh grade students (n=11), 

who had only utilized their devices for a few weeks, received an abbreviated 

survey regarding their comfort level with particular apps and their beliefs about 

technology and learning.  A full copy of the seventh-grade survey can be 

found in Appendix D. In addition, both groups were asked about their use of 

technology during the years they were in elementary school. Once consent 

was obtained, their science teacher emailed a survey link to participants.  

Student assent was included as the first question on both surveys. Students 

had the option of completing the survey anonymously or they could self-

identify in order to participate in phase two of the study.  All survey participants 

self-identified. Survey participant demographics can be found in Table 2 

below. 
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Table 2: Survey participant demographics (n=22) 

 
Student Demographics 

Oceanview 
Academy 

Northeastern 
Middle School 

Hispanic 41.7 % 70.0% 

White 16.7% 20.0% 
Black 25.0 % 0.0% 

Asian/Filipino 16.7% 10.0% 

 

As part of phase one, I also conducted one fifty-minute observation of 

each participating teacher (n=4) to verify that students were using their iPads 

for academic purposes (to complete assignments or conduct research) in at 

least one of their classes.   

Phase Two 

Follow-up interviews were conducted between August 11, 2014 and 

October 16, 2014, to further determine how students perceived their own 

learning with and without the use of tablet devices. Interview participants were 

selected from students whose parents had signed consent forms and who had 

volunteered to participate in the study.  Interviews were conducted in thirty-

minute intervals either during student lunch or directly after school. Students 

agreed to participate either individually or in a pair or trio according to what 

worked best in their schedule.  Interviews were audio recorded and students 

assented to participate in the interview and to be audio recorded, prior to 

beginning the interview. Every effort was made to equalize the participants 

across grade levels (seventh grade n=8, eighth grade n=7). 
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All interviews were semi-structured following the guidelines prescribed 

by Schensul, Schensul and LeCompte (1999).  The predetermined interview 

questions (shown in Appendices E and F) were designed to generate data that 

addressed one or more of my research questions.  Follow-up questions and 

probes differed according to participant responses.  Each interview participant 

received a $20 iTunes gift card as compensation for his/her time.   

Following the interviews, audio recordings were transcribed by the 

researcher using InqScribe (Inquirium, version 2.2).  Some portions of the 

audio recordings were omitted from the transcript because they did not directly 

relate to the study goals, for example, a student walked in interrupting the 

interview, or the study participants started discussing an event not related to 

the study.  Additionally, partial utterances such as “um” or “uh” were not 

transcribed.  Throughout the transcription process, every effort was made to 

accurately represent the participant’s responses to questions.  All audio-

recordings were listened to a second time to ensure transcription errors were 

minimized. 
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Table 3: Research Questions and Data Collection Methods 

 Survey 
Instrument 

Interviews 

How do students’ conceptions of their own 
learning change after using mobile 
technologies? 

X X 

How do 8th grade students think about 
their own learning, after a year of using 
iPads? 

X X 

How do their conceptions of learning 
compare to those of 7th grade students, 
who are about to use iPads? 

X X 
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Chapter 4: Analysis 

This mixed-methods cross-sectional study investigated how the use of 

tablet devices impacted secondary school students’ conceptions of their own 

learning.  The following research questions were addressed. 

How do students’ conceptions of their own learning change after using mobile 

technologies? 

a. How do 8th grade students think about their own learning, after a 

year of using mobile tablets? 

b. How do their conceptions of learning compare to those of 7th 

grade students, who are about to use mobile tablets? 

In order to answer the research questions, a two-phase study was 

implemented where phase one consisted of an electronic survey with both 

scaled and open-ended questions and phase two utilized a smaller sample of 

participants in a thirty-minute semi-structured interview. 

Quantitative Data Analysis 

A variety of statistical analyses were conducted in order to analyze the 

quantitative data to answer the research questions.  The statistical analysis 

included: descriptive statistics, independent sample t-tests, and factor 

analysis.  Analysis was conducted using both the Statistical Package for 

Social Sciences (SPSS) version 22 and PSPP version 8.3.  Utilizing these 

statistical packages allowed for in-depth analysis of the data.  
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The electronic survey (Phase One) included twenty-six Likert-scaled 

questions that probed the participants’ range of technology use in both 

elementary and middle school.  The first step in quantitative data analysis was 

to create a codebook for all survey questions asked (shown in Appendix G).  

An independent sample t-test was used to determine if there was a statistically 

significant difference in seventh and eighth grade participants’ responses by 

school site (Table 4). The results of the analysis indicated that the participants’ 

responses were not statistically significant (95% CI) when grouped by site with 

the exception of two questions. The first statistically significant difference 

between sites for seventh grade was for the question, “how well do you know 

iCalendar”, t(Technology Knowledge of iCalendar) = 2.90, p<.05, d = 1.54, 

95% CI[.34, 2.74].  This finding is explained by the fact that Northeastern 

Middle School required students to record their homework in their iCalendar 

daily.  The second significant difference was noted between sites for eighth 

grade on the question asking how often students emailed their Elementary 

school teacher after school hours for help with an assignment, t(Elementary 

Technology Teacher Contact) = 2.43, p<.05, d = 2.00, 95% CI[.14, 3.86].   It is 

unclear why this particular variable was statistically significant between sites.  

It may be that one of the elementary schools that fed into either Northeastern 

Middle School or Oceanview Academy was utilizing a learning management 

system that allowed students to email teachers from home.  Since both of the 

exceptions noted above involved variables only minimally affecting the results 
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of this study and there were no other statistically significant differences 

between sites for the other thirty-three variables in the study, I felt justified in 

combining students from both sites into one group for the remainder of the 

analysis.  It is important to note that there was no statistically significant 

difference by site for seventh grade, therefore I felt justified in using the 

students I taught as research subjects from Northeastern Middle School. 

Table 4: Independent sample t-test comparing sites, separated by grade. 

7th grade  

Variable t df 
Sig. (2-
tailed) 

Mean 
Diff. 

Std. 
Error 
Diff. 

95% 
Confidence 

interval of the 
Difference 

Lower Uppe
r 

TEMSiPad 2.02 9.00 0.74 .63 .31 -0.07 1.32 
TEMSC .59 9.00 .568 .13 .21 -0.35 0.6 
ESTC -.63 8.00 .545 -.50 .79 -2.32 1.32 
ESTH -.78 9.00 .454 -.50 .64 -1.94 0.94 
ESTE -0.76 9.00 0.469 -0.79 1.05 -3.16 1.58 
ESTA -0.59 9.00 0.568 -0.13 0.21 -0.6 0.35 

ESTLMS -2.16 9.00 0.059 -1.79 0.83 -3.67 0.09 
ESTCG -0.12 9.00 0.91 -0.04 0.36 -0.86 0.77 
ESTG 0.97 9.00 0.359 0.71 0.73 -0.95 2.37 
ESTT -1.28 9.00 0.233 -0.79 0.62 -2.19 0.61 

MSIPH -0.59 9.00 0.568 -0.63 1.06 -3.01 1.76 
MSIPE -2.01 9.00 0.075 -1.54 0.77 -3.28 0.19 

MSIPLMS -3.76 9.00 0.004 -1.83 0.49 -2.94 -0.73 
MSIPCA 1.28 9.00 0.234 0.54 0.42 -0.42 1.5 
MSIPCG 1.03 9.00 0.329 0.79 0.77 -0.94 2.53 
MSIPG 1.58 8.00 0.153 0.71 0.45 -0.33 1.76 
MSIPT 1.28 9.00 0.234 0.54 0.42 -0.42 1.5 

TKE -0.42 9.00 0.686 -0.38 0.9 -2.41 1.66 
TKN 0.09 9.00 0.929 0.08 0.91 -1.97 2.14 
TKA 2.9 9.00 0.018 1.54 0.53 0.34 2.74 

TKLMS -0.59 9.00 0.568 -0.13 0.21 -0.6 0.35 
TKS -2.16 9.00 0.059 -1.79 0.83 -3.67 0.09 
TKIC -0.12 9.00 0.91 -0.04 0.36 -0.86 0.77 
TKIM 0.97 9.00 0.359 0.71 0.73 -0.95 2.37 

TKIcal* -1.28 9.00 0.233 -0.79 0.62 -2.19 0.61 
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Table 4: Independent sample t-test comparing sites, separated by grade 
(continued). 

8th grade 

Variable t df 
Sig. (2-
tailed) 

Mean 
Diff. 

Std. 
Error 
Diff. 

95% 
Confidence 

interval of the 
Difference 

Lower Uppe
r 

TEESiPad 0.9 9.00 0.389 0.33 0.37 -0.5 1.17 
TEMSiPad -0.9 9.00 0.389 -0.33 0.37 -1.17 0.5 

TEESS 0.45 9.00 0.662 0.11 0.25 -0.44 0.67 
TEMSS -0.45 9.00 0.662 -0.11 0.25 -0.67 0.44 
TEESK -0.29 8.00 0.779 -0.13 0.43 -1.12 0.87 
TEMSK -0.73 8.00 0.486 -0.25 0.34 -1.04 0.54 

TEESIPod 0.45 9.00 0.662 0.11 0.25 -0.44 0.67 
TEMSiPod -0.45 9.00 0.662 -0.11 0.25 -0.67 0.44 

TEESO 0.68 9.00 0.511 0.22 0.32 -0.51 0.96 
ESTC 0.9 9.00 0.389 0.67 0.74 -1 2.33 
ESTH 0.45 9.00 0.662 0.11 0.25 -0.44 0.67 
ESTE 1.52 9.00 0.163 1.22 0.81 -0.6 3.04 
ESTA 1.28 9.00 0.233 1.33 1.04 -1.02 3.69 

ESTLMS 1.48 9.00 0.174 1.33 0.9 -0.71 3.38 
ESTCG 1.11 9.00 0.297 1 0.9 -1.04 3.04 
ESTG -1.37 9.00 0.203 -1.06 0.77 -2.8 0.69 
ESTT* 2.43 9.00 0.038 2 0.82 0.14 3.86 
MSIPC 0.59 9.00 0.567 0.44 0.75 -1.25 2.13 
MSIPH -0.22 9.00 0.831 -0.17 0.76 -1.89 1.55 
MSIPE 0.8 9.00 0.445 0.72 0.9 -1.32 2.77 

MSIPLMS 0.07 9.00 0.95 0.06 0.85 -1.87 1.99 
MSIPCA 0.2 9.00 0.848 0.17 0.84 -1.74 2.08 
MSIPCG 0.07 9.00 0.944 0.06 0.77 -1.69 1.8 
MSIPG 0.23 9.00 0.822 0.22 0.96 -1.95 2.39 
MSIPT 2.11 9.00 0.064 1.17 0.55 -0.08 2.42 
TKEd -0.66 9.00 0.525 -0.72 1.09 -3.19 1.75 
TKN 0.68 9.00 0.511 0.11 0.16 -0.26 0.48 
TKA -1.63 8.00 0.142 -1.78 1.09 -4.29 0.74 

TKLMS 0.45 9.00 0.662 0.11 0.25 -0.44 0.67 
TKS 0.45 9.00 0.662 0.06 0.12 -0.22 0.33 
TKIC 0.68 9.00 0.511 0.78 1.14 -1.8 3.35 
TKIM -1.59 9.00 0.147 -0.72 0.46 -1.75 0.31 

TKICAL 1.04 9.00 0.327 0.28 0.27 -0.33 0.88 
TKO 1.89 5.00 0.117 0.42 0.22 -0.15 0.98 

* Statistically significant difference between sites. 
 

Measures of central tendency were used to determine if there were 

noticeable differences in newer users (7th grade) responses to survey 
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questions as compared to more experienced users (8th grade) survey 

responses (Table 5).  Noticeable differences (in bold) were defined as having 

a mean difference of 0.5 or above since 0.5 represented a shift to the next 

Likert-scale item. 
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Table 5: Mean differences for novice users vs. more experienced users 

 
Survey Question (n=22) 

7th 
mean 
(SD) 

8th 
mean 
(SD) 

While in elementary school, how often did you use technology… 
(0=never, 1=hardly ever, 2=monthly, 3=weekly, 4=daily) 

in your classes? 3.60 
(0.31) 

3.45 
(0.93) 

at home? 3.64 
(.92) 

3.91 
(0.30) 

to chat or email school friends about school work? 2.09 
(1.51) 

3.00 
(1.10) 

to complete an assignment or homework? 3.09 
(1.45) 

2.91 
(1.38) 

to check on missing assignments? 2.55 
(2.02) 

2.91 
(1.22) 

to check on your grades? 2.45 
(1.63) 

3.18 
(1.17) 

to contact a teacher when school was closed? 1.36 
(1.12) 

2.36 
(1.29) 

While in middle school, how often do you use your iPad … 
(0=never, 1=hardly ever, 2=monthly, 3=weekly, 4=daily) 

in your classes? 4.00 
(0.0) 

3.64 
(0.92) 

at home? 3.91 
(0.30) 

3.64 
(0.92) 

to chat or email school friends about school work? 2.36 
(1.43) 

2.91 
(1.14) 

to complete an assignment from home? 3.64 
(0.50) 

3.45 
(1.04) 

To check on a missing assignment (via Canvas or 
Juno)? 

3.18 
(1.08) 

3.36 
(1.03) 

to check on your grades? 3.09 
(0.94) 

3.45 
(0.93) 

to contact a teacher when school was closed? 1.55 
(1.29) 

2.55 
(0.82) 

How well do you know these apps… 
(0=don’t use, 1=I need a lot of help, 2=I need some help, 3=I can teach this) 

Explain everything? 1.00 
(1.10) 

2.09 
(1.36) 

Notability? 2.73 
(0.65) 

2.91 
(0.20) 

Adobe Reader? 1.91 
(1.14) 

1.60 
(1.13) 

Canvas or Juno? 2.50 
(0.71) 

2.91 
(0.30) 

Safari? 2.73 
(0.65) 

2.95 
(0.15) 

iMovie? 0.73 
(1.27) 

2.59 
(0.63) 

iCalendar? 2.45 
(1.04) 

2.77 
(0.34) 
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Lastly, a principal component analysis (factor analysis) with varimax 

rotation was conducted to determine if there were any factors that grouped 

together.  Only factors with Eigenvalues greater than 1.0 were retained to 

ensure a variance at least as large as that of a single standardized original 

variable.  The grouping factors for newer and more experienced users are 

reported in Table 6. 

Table 6: Principal component analysis of phase one survey (n=22) 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Items 
PCA 

Loadings 
Newer User Groupings  
  1. Technology use for school work & grades .928 

Elementary technology use to complete an assignment .854 
Elementary technology use to check grades .853 
Elementary technology use in class .759 
Elementary technology use to check missing assignments .836 

  2.  Technology use for communication  
Elementary technology use to email friends re: an 
assignment 

.750 

Elementary technology use at home .728 
Elementary technology use to contact teacher when school 
closed .659 

  
More Experienced User Groupings  
  1. Technology use for school work & grades  

Middle school technology use to complete an assignment .902 
Middle school technology use at home .895 
Middle school technology use in class .815 
Middle school technology use to check missing 
assignments 

.670 

Middle school technology use to check grades .540 
  2. Technology use for communication & grades  

Middle school technology use to email friends re: 
assignments 

.911 

Middle school technology use to contact teacher when 
school closed 

.793 

Middle school technology use to check grades .628 
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Qualitative Data Analysis 

Qualitative data sources included open-ended survey responses, 

classroom observations (phase one), and interview data (phase two).  

Interview data was transcribed using InqScribe (Inquirium, version 2.2).  

Transcripts were uploaded to Dedoose (version 5.0.11), an on-line mixed-

method analysis tool for the management, integration and analysis of both 

quantitative and qualitative data.  Interview questions included (see Appendix 

E and F for the complete list of questions); 

• Has being able to use an iPad changed the way you think 
about school? 

• Has being able to use an iPad changed the way you 
approach schoolwork or projects? 

• Has it changed the way you do your homework? 

• Has it changed the way your teachers teach? 

Data analysis began as soon as the first interview was transcribed and 

continued in a recursive cycle throughout the course of the study.  Using 

Dedoose, interview transcripts and open-ended survey responses were coded 

using both apriori and emergent codes for students’ conceptions of learning 

(both formally and informally) with and without the use of tablets.  Apriori 

codes were selected from a review of the literature available on learning with 

technology and the theoretical frameworks guiding this study.  Emergent 

codes were developed when patterns appeared in participants’ responses. 

Following the initial coding of each transcript, the researcher summarized her 
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thoughts on the individual transcript as well as emerging, merging, and 

fracturing codes.  Each transcript was coded and recoded two to three times 

using a constant comparative analysis approach (Glaser, 1978; Swan et al., 

2005).  In addition, data checking was used between the quantitative surveys 

and qualitative interviews in order to strengthen internal validity.   Graduate 

department faculty and students also helped to verify the intrarater reliability of 

the codes by helping to clarify and define individual codes and overall themes.   

Table 7 gives an example of how codes were utilized and a complete listing of 

codes and accompanying descriptions can be found in Appendix G. 

Table 7: Sample qualitative codes 

Theoretical 
Generalizations 

 
Parent Code 

 
Child Codes 

Metacognitive mediation Advantages of iPad 
 
 
Learning Changes 

Metacognitive task 
Self-sufficient 
 
Can check missing 
work 

Cognitive mediation Advantages of iPad 
 
 
 
Learning changes 

Access to research 
Connects learning to 
technology 
 
More resources 

Social computing Advantages of iPad 
 
 
Learning changes 

Collaboration 
Access to teachers 
 
Interactive 

 

In order to understand trends and patterns in the participants’ 

responses, coded excerpts were grouped into larger categories.  The 

theoretical frameworks underlying this research guided these groupings.  

Table 8 describes how codes were grouped and the frequency with which they 

occurred. 
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Table 8: Code frequencies for Advantages of iPads and Learning Changes by grade 

Code Groupings 
Code counts 
   7th         8th 

Code 
frequency  

7th 

Code 
frequency 

8th 
Advantages of Ipad 

    pragmatics 36 20 41.38% 32.26% 
   - easy to use 7 4 

     - less to carry 12 5 
     - saves money 0 2 
     - typing vs. writing 9 6 
     - timesaver 8 3 
  metacognition 19 15 21.84% 24.19% 

   - metacognition 9 8 
     - organization 8 7 
     - more self-sufficient 2 0 
  collaboration 10 9 11.49% 14.52% 

   - collaboration 8 7 
    - more interactive 2 2 
  cognitive 19 16 21.84% 25.81% 

   - access to resources 13 8 
     - access to classwork at 

home 2 5 
     - connects learning to 

technology 4 3 
  communication 3 2 3.45% 3.23% 

  - access to teacher 3 2 
  

     Learning Changes 
    pragmatics 2 3 11.11% 10.71% 

   - simpler to use 1 2 
    - physical improvement 

(over writing) 1 1 
  metacognition 6 7 33.33% 25.00% 

  - can check missing work 2 1 
    - more self-sufficient 2 5 
    - more organized 2 1 
  collaboration 3 2 16.67% 7.14% 

   - more interactive 3 2 
  cognitive 7 15 38.89% 53.57% 

- annotation 
 
 

2 0 
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Table 8: Code frequencies for Advantages of iPads and Learning 
Changes by grade (continued) 

   - access to more 
resources 3 11 

     - technology exposure 2 4 
  communication 0 1 0.00% 3.57% 

   - get answers from 
teacher outside school 0 1 

   

 In addition to participant interviews, I observed four science teachers 

from whose classrooms students were recruited for this study (I served as the 

fifth science teacher from whom students were recruited for a total of five 

teachers from whom students were recruited).  Each observation lasted for 

forty-five to sixty minutes.  Field notes were recorded during the course of the 

observation to ensure students utilized their tablets for at least one classroom 

activity.  All four teachers had students complete at least one assignment 

using their tablet during the observation period. 

Limitations and Implications 

The sample size and short data collection timeframes were limitations 

of this study.  Due to the cross-sectional nature of the study, comparisons 

were made between different students.  I have attempted to limit group 

variability by interviewing students attending the same school and matching 

the two school sites used.  While the two school sites are physically close and 

share similar student demographics, there was a difference in the teachers’ 

uses of technology.  Oceanview Academy had made a school-wide decision to 

incorporate the available technology into their lesson plans and coursework.   
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Northeastern Middle School had a larger variability among teachers in their 

use of technology.  This variability may have influenced students’ perceptions 

of their learning in relation to technology use.  I attempted to reduce this 

variability by observing teachers from both sites to ensure iPads were being 

utilized regularly in at least one of the participant’s classes (science).  The 

findings from this study add to the limited amount of research on students’ 

perceptions of mobile technology use in a secondary school setting with a 1:1 

device implementation. 
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Chapter 5: Findings and Discussion 

The purpose of this study was to investigate middle school students’ 

perceptions of learning in a 1:1 mobile tablet environment.  Based on a review 

of literature, the researcher designed a study of whether the use of tablet 

devices impacted students’ reports of the nature of their learning.  This study 

was based on Vygotsky’s sociocultural theory of learning as well as the 

Framework for the Rational Analysis of Mobile Education (FRAME) originally 

proposed by Koole and Ally (2006). 

The following research questions were addressed in this mixed-

methods cross-sectional study. 

How do students’ conceptions of their own learning change after using 

mobile technologies? 

a. How do 8th grade students think about their own learning, after a 

year of using mobile tablets? 

b. How do their conceptions of learning compare to those of 7th grade 

students, who are about to use mobile tablets? 

In order to answer the research questions, a two-phase study was 

implemented, where phase one consisted of an electronic survey with both 

scaled and open-ended questions and phase two utilized a smaller sample of 

participants in a thirty-minute semi-structured interview. 
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This study resulted in three major findings.  First, participants utilizing 

mobile tablets in a 1:1 implementation setting reported changes in their 

cognitive knowledge that allowed them to use their tablets for modification and 

redefinition of their learning.  Second, participants reported metacognitive 

growth in several areas. Lastly, tablet devices appeared to change the 

communication ecology for participants in this study in aspects of social 

computing outlined in the FRAME model.    

Cognitive mediation through the use of tablets 

 Romrell, Kidder, and Wood (2014) define m-learning as personalized, 

situated, and connected through the use of a mobile device.  Personalization 

refers to a student’s ability to not only personalize the physical aspects of the 

device but to also personalize their learning by specifying the interfaces and 

applications they use.  Several research studies have found that when 

students are allowed to personalize their mobile devices, their use of the 

device is more effective for their learning (Cochrane, Narayan, & Oldfield, 

2013; Kukulska-Hulme, 2007).  The mobile nature of tablet devices allows for 

learning at any time, in any place.  These devices provide the opportunity to 

bridge formal learning in a classroom setting and informal learning in ‘real-

world’ situated contexts (Cochrane, 2012; Pfeiffer et al., 2009; Traxler, 2010).  

Finally, tablet devices are connected so that the user, with reliable Wi-Fi, can 

access peers, teachers, and community resources anytime, anywhere. 
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 The SAMR model, developed by Reuben Puentedura (2006), provides 

a useful framework for analyzing the cognitive mediation of mobile devices.  

As outlined by Puentedura, the SAMR model provides the following four 

classifications of technology use for learning activities: 

1. Substitution- the technology provides a substitute for other learning 

activities without functional change. 

2. Augmentation- the technology provides a substitute for other learning 

activities but with functional improvements. 

3. Modification- the technology allows the learning activity to be redefined. 

4. Redefinition- the technology allows for the creation of tasks that could 

not have been done without the use of technology. 

If we consider a tablet device as a tool to mediate learning, as suggested by 

the sociocultural theory of learning (Judson, 2009) then modification and 

redefinition activities build cognitive capacity in users.  Hockly (2013) 

concludes that the potential of m-learning is fully realized at the modification 

and redefinition levels, where learning is truly transformed. 

 Participants in this study reported an increased level of app knowledge 

after one year of device use for two apps that Puentedura (2013) classifies as 

modification (Explain EverythingTM) and redefinition (iMovie).  Explain 

EverythingTM is an interactive whiteboard and screencasting tool that allows 
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users to create and explain (via voice and screen recording) content (Figure 

3). This app was purchased by SHUHSD and provided for free to all students. 

 This app is considered a modification level activity due to the fact that 

users can record their animations and explanations in real-time and view these 

recordings at a later time which is different than a traditional whiteboard.   

Newer users (7th grade) of this app reported their knowledge of this app as “I 

Figure 3: Screenshot of Explain EverythingTM 
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need a lot of help” (M=1.00) where more experienced users (8th grade) 

reported their knowledge as “I need some help” (M=2.091). 

 The second app reported by participants as increasing their cognitive 

mediation is Apple’s iMovie.  iMovie, first introduced by Apple in 1999, allows 

users to create movies from their video clips and photographs.  This app is a 

redefinition level task as it is not possible without the use of technology.  In 

2013, iMovie became a free app for all new iPad purchases.  SHUHSD 

purchased licenses for students whose devices did not qualify for the free 

version as their iPads predated 2013. 

 Teachers within SHUHSD used iMovie for a variety of learning tasks in 

multiple content areas.  For example, I assigned my own science students an 

endangered species research project where their products were iMovies.  

After a year of utilizing this app for various projects, students reported an 

average knowledge level of “I need some help” (M=2.591) as opposed to new 

tablet users reporting, “don’t use this app” (M=0.727).  

 Cognitive factors were also analyzed from interviews with participants.  

Interview transcripts and open-ended survey responses were coded, by the 

researcher, using both apriori and emergent codes for students’ conceptions 

of learning (both formally and informally) with and without the use of tablets.   

As mentioned previously in Table 8, cognitive codes were applied to 

participant-reported “advantages of iPads” as access to resources, access to 

classwork at home, and the ability to connect learning to technology.  In 



49 

 

regards to “learning changes afforded by the iPad”, cognitive codes were 

annotation (the ability to physically mark a text as you are reading it), access 

to more resources, and technology exposure.  As figure 5 shows, there is an 

increase in both “cognitive” and “communication”, along with decreases in 

“metacognition” and “collaboration” and no change in “pragmatics” applied to 

interview transcripts from newer users (7th grade) to more experienced users 

(8th grade) in terms of learning changes afforded by the iPad. 

 

Figure 4: "Learning changes" code frequencies. 

It is not surprising that participants mentioned the cognitive changes 

afforded to them through the use of their tablet devices, as the very nature of 

these devices are to provide access to resources, wherever and whenever 

they are needed (Henderson & Yeow, 2012).  As one eighth grade student 

noted, “One thing I like about having an iPad is that I can search something up 

within seconds when I need it, no more waiting to ask the teacher the next 
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day, it is instant.”  Many of the students, when asked what they like about 

having an iPad, echoed this sentiment: 

If we’re learning something and need more clarification we can 
search it. 

Also in the math textbook, the e-book, there is this link that sends 
you to homework help and there if you don’t understand a 
problem there is this little button that gives a hint on what you 
need to do and if you don’t understand it gives that answer and 
then explains why it is the answer. 

It is important to note that student responses were not limited to just getting 

help on existing work.  These devices are allowing them to pursue their own 

academic interests as one seventh grade student mentioned, “even in science 

if it’s something cool, I’ll just like ‘oh that’s cool’ so I’ll look up and read more 

about it cause its right there.”  This type of self-motivated learning would be 

difficult to pursue in a traditional classroom with limited access to science 

resources. 

 Another common theme mentioned in interviews with students was their 

ability to use their tablets for annotating text.  Traditional textbook adoptions 

last from seven to ten years so the same set of books is recycled every year 

and students are strictly prohibited from marking in the texts.  This presents a 

logistical problem for students in SHUHSD since the district has adopted the 

Expository Reading and Writing Course offered by the California State 

University System as standard curriculum for all English classes.  This course 

heavily emphasizes students need to mark and annotate texts as they read 

through them (California State University, n.d.).  By transforming texts into 
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digital versions, students can annotate and highlight as mentioned by one 

seventh-grade student, “I learn differently this year versus last year because 

we have text books on our iPads so we can write in them.” 

 The findings from this study related to cognitive mediation include not 

only knowledge of technological applications, but changes in how students go 

about accessing and using information.  Students who have been using 

mobile technology report their learning as more seamless, occurring both 

inside the classroom/school day and outside the school day.  This finding 

supports research that m-learning devices allow learning to be situated within 

a real-world, context-sensitive setting (Cheon, Lee, Crooks, & Song, 2012; 

Cochrane, 2012; Pfeiffer et al., 2009; Traxler, 2010).   

Metacognitive mediation through the use of tablets 

 The second finding from this study is that the use of tablet devices can 

increase student reported metacognition.  The concept of metacognition, 

originally introduced by Brown (1980) and Flavell, Miller, & Miller (1985), 

includes the ability to monitor one’s current level of knowledge and decide 

when it is not adequate and then take steps to increase one’s knowledge. 

Schneider (2008) refers to this type of metacognition as self-regulation and 

self-monitoring. 

Self-monitoring refers to keeping track of where you are with 
your goal of understanding and remembering (a bottom-up 
process). In comparison, self-regulation or control refers to 
central executive activities and includes planning, directing, and 
evaluating your behavior (a top-down process) (p.117). 
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Schneider (2008), in his meta-analysis of metacognitive research, concluded,  

Overall, these studies confirm the view that metacognitive 
knowledge and self-regulated, insightful use of learning 
strategies predict math performance and reading comprehension 
in secondary school settings even after differences in intellectual 
abilities have been taken into account (p.119). 

During phase two of this study, participants were asked the following 

two questions: has having access to an iPad changed the way you learn, and 

are there any advantages to having an iPad in terms of your own learning? All 

responses related to metacognition were coded and tallied as previously 

shown in Table 8.  When the metacognitive codes from these two categories 

(advantages of iPads and learning changes) are grouped, they account for 

28% of the codes in the categories.  Thus, more than a quarter of the 

advantages and learning changes mentioned related to students’ abilities to 

perform metacognitive tasks with their device.  Examples of these coded 

excerpts are found in Table 9. 
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Table 9: Examples of excerpts coded for metacognition 

Advantages of iPads (metacognition) 

   - metacognition - I’m more on track with my missing assignments. (8th grade) 

- Now I can check my grades, I can keep track of what classes I 
have to work harder in and what I have to improve. (8th grade) 

- like say you are missing homework but it is only worth 10% of 
the grade but you are failing the reading quizzes or 
something.  Then I know what I need to do in order to get my 
grade up. (8th grade) 

- for starters you can know your grade before you get your 
report card. (7th grade) 

 

   - organization - you don’t need to have a mess of papers in your house. (7th 
grade) 

- would you rather have your student get lost in papers or work 
or something or would you rather have them see what they 
are turning in, see their progress through old files and new 
files instead of just paper after paper? (8th grade) 

- it has a calendar on it so you can put down your assignments 
and it has reminders to do your assignments. (7th grade) 

 

   - more self- 
sufficient 

- since there’s Canvas [a learning management system] you 
don’t need to keep asking your teacher for it. (7th grade) 

Learning Changes (metacognition) 

   - can check 
missing work 

- My learning has changed because in elementary school I 
couldn’t check my missing assignments but now I can check 
them. (7th grade) 

 

   - more self-
sufficient 

- It really changed my mindset to actually kind of supporting me 
I guess.  It’s super easier this year than last year to do 
homework and work in class and like I can use any computer 
stuff without asking if they’ll let us. (8th grade) 

- You are giving the student their own access to have a 
computer at home and learn how to do this by yourself. (8th 
grade) 

- My learning has changed since middle school by not relying on 
others for answers. (8th grade) 

 

   - more 
organized 

- you know how in elementary school you would lose a paper 
and you’d have to redo it.  And this year when you got an 
iPad, everything is there.  You can’t lose it. (8th grade) 
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 Meta-analysis of studies investigating student metacognition 

(Bransford, et al., 2000; Schneider, 2008) indicates that increased 

metacognition leads to increased cognitive performance in multiple academic 

areas.  The findings from this study support the notion that tablet devices 

increased the metacognitive mediation as reported by participants.  The 

mobile nature of the tablets allowed students to check their grades, complete 

missing assignments, record deadlines, and ask assignment-related questions 

regardless of location or time.  The students in this study frequently performed 

metacognitive tasks with their school issued tablets.  

Changing students’ communication ecology 

The last important finding in this study relates to the ways in which 

students use these devices to communicate.  Moore (1989) proposed three 

types of interactions for distance education that hold true for mobile learning: 

learner-learner, learner-content, and learner-instructor.  Learner-content 

interactions refer to the cognitive mediation that occurs when a learner is 

actively engaged with the content.  Learner-learner and learner-instructor 

interactions are a critical tenet in Vygotsky’s (1978) sociocultural theory of 

learning, that language is a tool that mediates learning. Interaction with other 

people provides support for learning.   The ability to communicate regarding 

schoolwork when it is actually being worked on, as opposed to the next day, 

has a clear advantage for students’ learning.  What makes mobile devices 

such a powerful educational tool is that a student can have all three types of 
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interactions, simultaneously, while sitting anywhere with Wi-Fi access.  Koole 

(2009) argues, “when people are able to exchange relevant information at 

appropriate times, they can participate in a variety of community and 

collaborative situations that normally could not take place by distance” (p.36).  

This was true for students in this study.  

The significant differences noted in Table 8 indicate that having access 

to an iPad for a year predominately impacted the frequency which students 

communicated with their peers and teachers.  While less experienced users 

indicated that they emailed peers regarding assignments monthly (M=2.36) 

and teachers hardly ever (M=1.55), more experienced users emailed peers 

almost weekly (M=2.91) and teachers (M=2.55) monthly regarding 

assignments.  At the point in the school year this study took place, newer 

users had access to their tablets for four to eleven weeks.  Thus, it appears 

that it takes longer than eleven weeks to see a change in the way students 

use their devices to communicate regarding schoolwork.  This is an important 

finding since most research to date looks at student use of devices over a 

short time period (Cochrane et al., 2013, Murphy, 2011).   

Another finding related to communication involves how students utilize 

their devices.  A factor analysis of survey variables revealed the following 

groupings (Table 10): 
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Table 10: Principal component analysis of new and experienced users 

 

When looking at the groupings for newer users, the use of technology appears 

to be bound by place - assignments and grades are checked at school, in 

class.  Home use of technology is for emailing friends and contacting teachers.  

With the more experienced users, the use of technology seems to not be 

bound by location but by task, one grouping is related to schoolwork, which 

occurs both in class and at home.  The second grouping is for communicating 

regarding assignments and checking grades.  Thus, it appears that after 

having access to a tablet for a year, the way students utilized their devices 

Items 
PCA 

Loadings 
Newer User Groupings  
  1. Technology use for school work & grades .928 

Elementary technology use to complete an assignment .854 
Elementary technology use to check grades .853 
Elementary technology use in class .759 
Elementary technology use to check missing assignments .836 

  2.  Technology use for communication  
Elementary technology use to email friends re: an assignment .750 
Elementary technology use at home .728 
Elementary technology use to contact teacher when school 
closed .659 

  

Items 
PCA 

Loadings 
More Experienced User Groupings  
  1. Technology use for school work & grades  

Middle school technology use to complete an assignment .902 
Middle school technology use at home .895 
Middle school technology use in class .815 
Middle school technology use to check missing assignments .670 
Middle school technology use to check grades .540 

  2. Technology use for communication & grades  
Middle school technology use to email friends re: assignments .911 
Middle school technology use to contact teacher when school 
closed 

.793 

Middle school technology use to check grades .628 



57 

 

changed, their communication ecology changed. This pattern was evident in 

the interviews conducted with students as well: 

Interviewer: What do you guys 
do to get help if there is no one at 
home who can help you? 

 

 Student 1: Like I’ll first go to the 
teacher, I’ll like send a message 
through email or Canvas.  And 
then if they don’t reply in a 
certain time period then I’ll go to 
Google… 

  
Student 2: go to Jupiter grades 
to ask them (teacher), email 
them or just ask them on 
Canvas. 

 
Interviewer: Are your teachers 
available to get help from after 
school, when you get home? 

 

 Student: yeah, I can email 
them, I can send messages 

Interviewer: Do they respond?  
 Student: yeah 
Interviewer: All of them?  
 Student: yes 

  

More experienced users did not necessarily wait until they got home to ask 

teachers about assignments, instead they emailed teachers while in other 

classes at school.  As a teacher at one of the study sites, I often got emails 

during the day from my students asking about grades or assignments. 

 This change in students’ communication ecology is important as it 

speaks to the collaborative nature of mobile devices.  The studies conducted 

to date indicate that the social (collaborative) nature and mobility of Post-PC 
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Devices (PPDs) allows students to re-define when and how they learn (Lee et 

al., 2003; Gong & Wallace, 2012).  Findings from this study confirm that, for 

the participants involved, having access to mobile technology for at least a 

year changed their perception of their learning to more collaborative in nature, 

both between themselves and their teacher and themselves and other 

students.  More importantly, long-term access to mobile devices affected the 

way students “do work” with newer users limiting “school work” to school and 

“communication work” to home.  For more experienced users, device use is 

related to the particular task they need to accomplish rather than location, thus 

“school work” happens at both home and school.  For these users, device use 

has become seamless (not bound to location). 

Additional findings from this study related to the collaborative nature of 

tablet devices uses outside of the realm of communication.  When asked 

about the advantages of having an iPad, students commented on the 

collaborative nature of the devices 13% of the time, as seen in Figure 6.  

Figure 5: Advantages of iPads - All participants 



59 

 

Participant interview comments included: 

• Cause you have these apps, like Gizmos, its fun ‘cause 
you get to interact with science (7th grade). 

• I think since we can email our friends, that could also help 
us, we could ask about an assignment (7th grade). 

• I feel like more students are more interactive into their 
iPad but with a pencil they get bored and they start 
talking.  But, with their iPad, they’re like focused because 
it’s a device (7th grade). 

• Learning has changed for me because with apps such as 
Notability and Canvas, (it) makes learning more 
interactive and interesting (8th grade). 

The research conducted by Conole et al. (2008), and Prensky (2005, 

2009), support the position that what students are saying about technology 

should be considered when we plan and conduct lessons.   The students in 

this study felt that having access to a tablet device made their learning “more 

interactive”, “more interesting”, and “more fun”.  Since student engagement is 

important for learning, we need to listen to what these students are saying 

about mobile tablets because they are clearly more engaged when using 

them. 

Other Findings – Pragmatics 

 Many student interview comments regarding tablet devices were not 

directly related to learning but they are worth noting as they may have an 

effect on how students perceive mobile technology.  This last category of 

comments was labeled “pragmatics” and included the following codes; ease of 

use, less to carry, saves money, timesaver, and preference for typing versus 
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writing.  As seen in Figure 6, when all pragmatics comments were combined, 

they accounted for thirty-one percent of all coded excerpts from interview and 

open-ended survey questions. 

 

Figure 6: Combined code frequencies for interview and open-ended survey questions. 

These findings support previous research citing the importance of 

device usability in students’ adoption of mobile technology (Cochrane et al., 

2013; Conole et al., 2008; Crescente & Lee, 2011; Crichton, Pegler, & White, 

2011; Narayan & OldField, 2013).  Student interview comments ranged from, 

“I have a faster way of finding things” (7th grade) to “my backpack isn't as 

heavy as last year because everything is on my iPad” (7th grade).  One 

comment in particular seems to capture the essence of student opinions.  

When asked, “What is one thing you like about having an iPad for school?” the 

student responded, “Notability [a note-taking app], the power to really control 

what you do and do it faster then writing and not being able to lose a pencil or 

something.”  
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Discussion 

While the use of computer technology is not new to educational 

settings, what has recently changed is students’ expectations of how mobile 

technology is utilized by their teachers.  Recent studies of student perceptions 

regarding technology use in the classroom indicate that students desire for 

technology enhanced instruction is not being met (Levin & Arafeh, 2002; Gong 

& Wallace, 2012; Melhuish & Falloon, 2010; Oblinger & Oblinger, 2005), that 

there is a significant difference between how they use the internet for school 

work at home and how they are directed to use it in class (Levin, Arafeh, & 

Rainie–Director, 2002),  and that there is a mismatch between educators’ 

perceptions of student technology use and their students’ actual use of 

technology for education (Conole et al., 2008).  

The results from this study indicate that students perceived 1:1 tablet 

integration positively in regards to their own learning.  First, students reported 

that using a tablet for a year, increased their knowledge of particular 

applications, and allowed them instant access to resources outside of the 

traditional classroom and school building.  Second, after only six weeks of use, 

students reported metacognitive affordances that were not available to them 

before being issued tablets.  The increase in student self-efficacy was noted 

numerous times as an advantage of iPad use.  As one eighth-grade student 

stated, “Now that I can check my grades, I can keep track of what classes I 

have to work harder in and what I have to improve.” 
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The last major finding was that exposure time is a critical factor in 

students use of tablets for communication.  This was an unintended yet 

fortuitous finding.  As the study was designed, seventh-grade students would 

have been surveyed and interviewed within the first four weeks of receiving 

their device.  Due to unforeseen factors, surveys and interviews took longer to 

obtain (up to eleven weeks).  This time frame differs from previous research 

on mobile learning, most of which occur in University settings and follow 

students for twelve to eighteen weeks (Bruns, 2008; Harrington & Harrington, 

2007; Luckin et al., 2010; Stead & Colley, 2008).  Students surveyed after 

eleven-weeks of device use did not report the changes in communication that 

were reported with students surveyed after one-year (and eleven-weeks) of 

device use.  Thus, it may take a longer period of time for secondary students 

to fully utilize the communication affordances of mobile devices.  When given 

these longer usage times, students reported their device use was both more 

collaborative with teachers and peers and less constrained by the boundaries 

between home and school. 

 In summary, at least for the students surveyed in this study, mobile 

tablets are fulfilling the promise of learning that is seamless and collaborative.  

While some aspects of tablet technology can be learned quickly, other aspects 

take a longer time frame to evolve.  Students in this study quickly grasped the 

ability to utilize the multiple applications supported by a tablet device.  They 

were able to multi-task, and new users immediately grasped the metacognitive 
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tools afforded by a mobile device connected to their academic lives.  In 

regards to the communication aspects of the devices, it took a longer period of 

time for these students to fully utilize the ubiquitous nature of the device.   

Implications for educators 

 The school district involved in this study has taken an ambitious step 

toward creating a truly equal learning environment for the 42,000 students 

they serve.  By committing millions of dollars to their 1:1 iPad initiative they 

have enabled all students, regardless of ability, language, or socioeconomic 

status to have access to equal resources.  The results of this study were 

influenced by the districts commitment to provide reliable Wi-Fi service and 

technical support to all of its schools, to provide a device for every student, to 

create policies that support the importance of technology integration in every 

subject, and to provide professional development for teachers so they are 

prepared to integrate technology into their curriculum.  Without this 

comprehensive approach, access to devices can become a social justice 

concern.   

In a review of over seventy studies on technology use in schools, 

Darling-Hammond, Zielezinski, & Goldman (2014) conclude that “in all 

examples of successful outcomes, students had access to one-to-one 

computing opportunities with adequate hardware and bandwidth to support 

their work” (p.12).  The changes in students’ perceptions of their learning 

reported in this study indicate that students do use mobile devices to learn and 
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communicate both inside and outside the traditional school day.  Thus, 

“learning” is no longer bound by location or time but rather context, which is 

provided by the teacher. 

Teaching in a 1:1 device implementation requires teachers to fully 

embrace and utilize the available technology.  Everything from assignment 

content to group work has to be reframed in the context of a classroom that 

extends beyond the time and space limitations of a school setting.  If these 

devices are to live up to the potential of truly changing the way we educate 

students, teachers need to recognize their role as the creators of that change.  

The device itself is only a tool-- it is the way we utilize this tool that will make a 

difference in our students’ lives.  The National Education Technology Plan (US 

Department of Education, 2010) states: 

Technology is at the core of virtually every aspect of our daily 
lives and work, and we must leverage it to provide engaging and 
powerful learning experiences and content, as well as resources 
and assessments that measure student achievement in more 
complete, authentic, and meaningful ways (p. ix). 

Teachers need on-going training and support to make these types of 

pedagogical changes (Crichton, Stuewe, Pegler, & White, 2011; Frank, Zhao, 

& Borman, 2004; Glazer, 2009).  The entire educational system needs a 

paradigm shift from conceptualizing “school” as teaching and interacting with 

students for a few hours a day to recognizing that teaching and learning can 

extend beyond by bell schedules. Students who are “learning at home” need 

to be able to ask and have questions answered in real-time (within reason of 
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course).  To re-phrase Prensky (2005), it is time to let go of the “legacy part of 

our kids’ learning“ and embrace the “future curriculum—the skills and 

knowledge that students need for the 21st century."  

Future Research 

  This research adds to the small number of mobile device research 

conducted in secondary settings.  Tablet technology is fairly new and just 

becoming a discussion point in many school districts so there is a substantial 

amount of research that still needs to be conducted.  Most clearly relevant to 

this study would be a question like what types of personal and teacher related 

factors affect students’ communication with teachers and peers regarding 

schoolwork?  Additionally, do the types of learning tasks (and their SAMR 

level) make a difference in how students perceive their learning? 

 On a much broader level, it would be interesting to compare the 

students in this 1:1 implementation environment who have home Wi-Fi access 

to the students who do not.  Does having continuous access to the internet 

make a difference in terms of students perceptions of their learning and actual 

academic achievement?  In this study, all but one user had home internet but 

a larger scale investigation may reveal if learning is really occurring “anytime”.  

Lastly, it is important to consider teacher acceptance of technology when 

researching mobile device initiatives.  Does the academic achievement of 

students in specific content areas coincide with teachers who fully embrace 

the use of mobile devices and is it the same for teachers utilizing a teacher-
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centered pedagogy?  As indicated in this study, research on tablet devices 

needs to be longitudinal in nature as not all changes occur quickly. 

Conclusion 

 In this study, students perceptions of their own learning with mobile 

technology in a 1:1 device setting was investigated for both novice and more 

experienced users.  The study looked at two school sites, which did not differ 

significantly in terms of results.  The study resulted in three major findings: 

students reported learning that was specific to their use of tablets, students 

reported an increase in metacognitive strategies utilized due to continuous 

access to their school data, and there was a change in the communication 

ecology of students over a prolonged period of device use (one year).   
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Appendix A: Teacher Recruitment Letter 

University of California, San Diego 

Digital Learners: Student Perceptions of Educational Mobile Technology 

Use 

Hello Fellow Teachers, 

As many of you already know I am pursuing my Educational Doctorate 

at UCSD.  As part of my dissertation research I am surveying and interviewing 

students at your school regarding their learning and use of iPads.  I am writing 

to solicit your help in distributing and collecting parent consent forms.  My 

hope is that you will distribute the parent consent forms with your back to 

school materials that you normally send home to parents.  I will provide all the 

necessary copies.  If you could collect all the forms that are returned I will 

arrange with you a mutually beneficial time to collect them.  If students or 

parents have questions regarding the research please refer them to me either 

at my UCSD email address, s1chambe@ucsd.edu or my cell phone 858-344-

4053.  I have attached a copy of the consent form so you know what I am 

asking you to distribute. 

If you are willing to help me out by distributing forms please let me 

know as soon as possible and I will arrange to get you forms for distribution. 

Thank you, 

Shannon Chamberlin 
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Appendix B: Parent Consent Forms 
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Appendix C: Student Survey Questions – 8th Grade 
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Appendix D: Student Survey Questions – 7th Grade 
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Appendix E: Student Interview Questions – 8th Grade 

Interview Questions 8th grade       5/10/14 

Thank you for agreeing to help me with my study about middle school students and 
how they learn. I am going to ask you a series of questions designed to help you think 
about how you have been learning.  I will be taping this interview so I can go back 
later and listen more closely to your responses.  Remember, you can ask me to stop 
at any time. 
 

1. Tell me about your classes? 
a. Which class is your favorite? 
b. What about this class makes it your favorite? 
 

2. Which types of class assignments or projects do you like to do? 
a. What about them makes you like them? 
b. Are there certain types of activities or projects that you find more 

difficult?  What about them makes them difficult? 
 

3. Let’s talk about your homework routine, tell me about it (how do you usually 
do homework)?   

a. When you have questions, what do you do? 
b. Sometimes teachers are available after school, sometimes not.  Tell 

me about your teachers?  (email) 
c. Thinking about your homework assignments this past year tell me 

about one 
where you really learned a lot?  

 
4. Let’s talk about your iPad.  What went through your mind, what did you think 

when you found out you would be getting an iPad for school work? 
a. How has your thinking changed after having had it for a year? 
b. Do you think being able to use an iPad has changed the way you think 

about your learning? How? 
c. Do you think it has changed the way you approach school work or 

projects? 
d. Has it changed the way you do your homework? 
e. What were you worried about? 
 

5. What would you say to a new teacher who is not sure whether they want to 
use an iPad in their classes?   

a. What would you say if they were concerned that having an iPad would 
change the way they teach? 

b. Would you have any warnings for them?  
c. What would you point out as helpful for their students?   
 

6. Some parents have their students opt out of having an iPad.  What would you 
say to these parents about why their student should have an iPad? 
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7. What would you say to a 7th grade student who is getting an iPad for the first 
time?  Any tips or cautions? 

 

8. Imagine the school is trying to decide whether or not to keep the iPads and 
your teacher asked you to go talk to the principal about this choice.  What 
would you say to convince him to keep iPads or to get rid of them?   

 
9. Can you show me how you would retrieve and complete a class assignment 

using your iPad? 
 
10. Is there anything else about using an iPad for school work that you would like 

to add that we didn’t already discuss? 
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Appendix F: Student Interview Questions – 7th Grade 

Interview Questions 7th grade      5/10/14 
 
Thank you for agreeing to help me with my study about middle school students 
and how they learn. I am going to ask you a series of questions designed to 
help you think about how you have been learning.  I will be taping this 
interview so I can go back later and listen more closely to your responses.  
Remember, you can ask me to stop at any time. 
 

1. Tell me about your classes? 
a. Which class is your favorite? 
b. What about this class makes it your favorite? 

 
2. Which types of class assignments or projects do you like to do? 

a. What about them makes you like them? 
b. Are there certain types of activities or projects that you find more 

difficult?  What about them makes them difficult? 
 

3. Let’s talk about your homework routine, when do you usually do your 
homework? 

a. Where do you do your homework? 
b. Does anyone help you when you have questions? How do you 

get their help? 
c. Are your teachers available after you go home to answer 

homework questions? How? 
d. Which classes have the easiest homework assignments?  What 

makes them easier?   
 

4. Let’s talk about your iPad.  What went through your mind, what did you 
think when you found out you would be getting an iPad for school work? 

a. What were you worried about? 
b. Do you think being able to use an iPad will change the way you 

think about school? How? 
c. Do you think it will change the way you approach school work or 

projects? 
d. Will it change the way you do your homework? 
e. Do you think having an iPad will mean that your teachers will 

teach differently than last year when you didn’t have one?  How? 
f. Has anyone given you any advice about your iPad?  What was 

it? 
 

5. What would you say to a new teacher who is not sure whether they 
want to use an iPad in their classes?   
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a. What would you say if they were concerned that having an iPad 
would change the way they teach? 

b. Would you have any warnings for them?  
c. What would you point out as helpful for their students?   

 
 

6. Some parents have their students opt out of having an iPad.  What 
would you say to these parents about why their student should have an 
iPad? 

 
7. Can you show me how you would retrieve and complete a class 

assignment using your iPad? 
 

8. Is there anything else about your learning or having an iPad that you 
would like to add that we didn’t already discuss? 
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Appendix G: Codebook 
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